A fit 
May 1, 1977 


volume 128, number 1 


^ f OBSTETRICS 
AND GYNECOLOGY 


Copyright (C) 1977 by The C. V. Mosby Company 


Editor in Chief 
JOHN I. BREWER 


Editors 
FREDERICK P. ZUSPAN * E. J. QUILLIGAN 


Associate Editor 
ALBERT B. GERBIE 


Editors Emeritus 
HOWARD C. TAYLOR, JR. * ALLAN C. BARNES 
- 


Official Publication 


AMERICAN GYNECOLOGICAL SOCIETY 


AMERICAN ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
CENTRAL ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
SOCIETY OF OBSTETRICIANS AND GYNAECOLOGISTS OF CANADA 

SOUTH ATLANTIC ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
PACIFEC COAST OBSTETRICAL AND GYNECOLOGICAL SOCIETY 

AMERICA! BOARD OF OBSTETRICS AND GYNECOLOGY 


<q 


- 


* Published by 


THE C. V. MOSBY COMPANY 
St. Louis, Missouri 63141 AJOGAH 128 (1) 1-118 (1977). * 





Artisřs rendition of frequently encountered organisms 
Trichomonas vaginalis, Candida albicans, and Haemophilus vaginalis 





VGINTIS VAGITROI 


CREAM SUPPOSITORES 
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Usually ur comfortable ana empor Prompt symptomatic relief of itching. 
rassing, y »ur patient wants fast relief. buming, discharge, mMalodor.. 
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NOTE: 
if possible; base treatment on specific diagnoses 
from sound clinical and laboratory methods 


INDICATIONS 


Based on review of this drug by the National 
Academy of Sciences— National Research 
Council and/or other information, FDA has 
classified the indications as follows: 


T Probably” effective: For the relief of 
symptoms of vulvovaginitis where isolation 
of the specific organism responsible (usually 
Trichomonas vaginalis, Candida albicans, 
or Haemophilus vaginalis) is not possible 


NOTE: When the offending organism is known, 
treatment with a specific agent known to be 
active against that microorganism IS 
preferred 


"Possibly" effective: For the treatment of 
trichomoniasis, vulvovaginal candidiasis, 
and vaginitis due to Haemophilus vaginalis 
or other susceptible bacteria 


Final classification of the less-than-effective 
indications requires further investigation 





CONTRAINDICATIONS 


Hypersensitivity to product ingredients or € 2.4 E 2 1 


sulfonangides. Kidney disease 


WARNINGS 


Pregnancy: Safe use not established. Teratogenic 
potential of sulfonamides not thoroughly investi- 
gated. However, a significant increase in the 
incidence of cleft palate and other body abnormal- 
ities of offspring was observed when sulfonamides 
were given fo pregnant rats and mice at high oral 
doses. Usefulness of sulfonamides is limited due to 
increasing frequency of resistant organisms 
Sulfonamide associated deaths were reported from 
hypersensitivity, agranulocytosis, aplastic anemia, 
other blood dyscrasios. Early clinical indications 
may be sore throat, fever, pallor, purpura, jaundice 


Discontinue on evidence of systemic toxicity 


PRECAUTIONS 


Give with caution to patients with impaired renal or 
hepatic function, severe allergy or bronchial asthma. 


Maintain adequate fluid intake to prevent crystal- 
luria and stone formation. In glucose-6-phosphate 
dehydrogenase deficient individuals, hemolysis 
may occur. (Frequently dose related.) 


ADVERSE REACTIONS 


Blood dyscrasias: Agranulocytosis, aplastic anemia, 
thrombocytopenia, leukopenia, hemolytic anemia, 
purpura, hypoprothrombinemia and methemo- 
globinemia 


Allergic reactions: Erythema multiforme (Stevens- 
Jonnson Syndrome), generalized skin eruptions, 
epidermal necrolysis, urticaria, serum sickness, 
pruritus, exfoliative dermatitis, anaphylactoid 
reactions, perioroital edema, conjunctival and 
scleral injection, photosensitization, arthralgia, and 
allergic myocarditis 


Gastrointestinal reactions: Nausea, emesis, 
abdominal pains, hepatitis, diarrhea, anorexia, 
pancreatitis, end stomatitis 


CNS. reactions: Headache, peripheral neuritis, 
mental depsession, convulsions, ataxia, hallucina- 
tions, tinnitus, vertigo and insomnia 


Misc.: Drug fever, chills, and toxic nephrosis with 
oliguria and ginuria. Periarteritis nodosum and L.E 
phenomenon. Sulfonamides bear chemical simi- 
larities to some goitrogens, diuretics (acetazolamide 
and the thiazides), ang oral hypoglycemic agents 
Goiter production, diuresis, and hypoglycemia have 
occurred rarely. Cross-sensitivity may exist with these 
agents 


Rats appear to De especially susceptible to the 
goitrogenic effects of sulfonamides. Long-term 
Qdministration has produced thyroid malignancies 
in the species e 
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” SYNTEX LABORATORIES, INC. 
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Announcing... 





the first definitive 


investigation 
® of human andrology — 
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This first major reference in the 
|». field examines andrology as a vital 
|. entity of human reproduction. More 
than 90 internationally-known 
ww. authorities from leading andrology 
NUR institutes in Europe and Australia 


"em provide you with research material . 
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= — never before available. You'll find 
í  . insightful discussions on: be- 
— - — havioral aspects of sexual inad- — 
: ~ equacy; basic science and clinical — 
components — anatomy, physiol- 
ogy, biochemistry, and immu- 
~~ nology; fertility regulation; 
— ^" male contraception; artificial 
s insemination; vasectomy; and much 
= more. Make andrology a successful 
aspect of your practice with this 
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=œ dynamic new book! : 
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"sU Edited by E.S.E. Hafez; with 97 contributors. 
AEn September, 1976. 616 pages plus FM I-XVIII, 

Mr 74" x 10%”, 559 illustrations. Price, 
d m $47.50. 
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ORDER BY PHONE! 
Call (800) 325-4177 ext. 10. In Missouri call collect — (314) 
872-8370 ext. 10. 9am to 5 pm (CST). Monday through Friday. 


MOSBY 


TIMES MIRROR 


THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS. MISSOURI 63141 


Before prescribing, please consult complete product less than 2 months of age; pregnancy at term and during 
A 


informaticn, a summary of which follows: the nursing period. 


Indications: Nonobstructed urinary tract infections (mainly Warnings: Safety in pregnancy not established. Do not use 
cystitis, pyslitis, pyelonephritis) due to susceptible organ- for Group A beta-hemolytic streptococéal infections, as 

isms (usu&ly E. coli, Klebsiella-Aerobacter, Staph. aureus, sequelae (rheumatic fever, glomerulonephritis) are not pre- 

P. mirabiliseP. vulgaris). MPORTANT NOTE: In vitro yented. Deaths reported from hypersensitivity reactions, - 
sensitivity tests not always reliable; must be coor- po li eee noth aplastic anemia and other blood dys- i 
dinated with bacteriological and clinical response. Add crasias. Sefe throat, fever, pallor, purpura or jaundice may  ' 
aminobenzoic acid to follow-up culture media. Increas- be early indications of serious blood Isordejs. GBC and 

ing frequency of resistant organisms limits usefulness urinalysis with careful microscopic examination shauld be 

of antibacterial agents, especially in chronic and recur- performed frequently. " 
rent urinary infections. Maximum safe total sulfonamide 
blood level 20 mg/100 ml; measure levels as variations 
*may occur. 


Precautions: Use cautiously in patients with impaired re! 
or hepatic function, severe ellergy or bronchial asthma. ~% 
Hemolysis, frequently dose-related, máy occur in glucosé- 
Contraindications: Hypersensitivity to sulfonamides; infants 6-phosphate dehydrogenase-deficient patients. Maintain 
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Colposcope 9 -has ZEISS Quality at Low Price 


This corrects the misconception: 


that Zeiss Colposcopes are too expensive for use in 
private practice. 


Definitely not Colposcope 9 with its easy fine-focusing 
device. It was designed, and priced, specifically for use in the 
Office examining room — so that gynecologists can have the 
same optical excellence and engineering precision in their 
offices that the clinic demands. 


With Colposcope 9, office colposcopy is as affordab:e 
as it is necessary for DES detection. And it is advisable in 
routine examinations, especially in evaluating patients with 
class 2 pap smears; it helps physicians to better understand 
early cervical neoplasia, and reduces dramatically the inherent 
false-negative rate of vaginal sampling. 


Three stands —the wall mount that keeps the floor un- 
cluttered; the floor stand, easily movable from room to room; 
and the convenient mount for the examining table. 


Adding accessories is a snap — 
you can do it in your office. 


In contrast to other instruments, there's no need to re- 
turn Colposcope 9 to have accessories installed. 


You'll find the photographic accessories particularly val- 
uable for patient documentation before and after treatment, 
especially when legal aspects are involved. 


Write or call for details or a demonstration. 


Nationwide service. 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416)e449-4660. 
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THE GREAT NAME IN OPTICS 


WEST GERMANY 


Many accessories 
available: 


1. A three-step magnifi- 
cation cnanger for both view- 
er and photographic attach- 
ments simultaneously. 


2. A Polaroid® camera 


with increased flash power 
supply for better illumination. 


3. A full-frame 35mm 
camera. 


4. The new Zeiss-Urban 
35mm split-frame stereo pho- j 
to adapter for color stereo- 
photographs on vne frame in 
a single exposure. 


5. Aco-observation tube | 
for viewing the field exactly 
as the examining physician 


views it — in both white and 
rand frna alas. 
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Factors determining human chorion laeve permeability in vitro 
A. Elmore Seeds, M.D., Bradley C. Eichhorst, B.S., and 

Ann Stolee, B.A. , 
Minneapolis, Minnesota 


Fetal malnutrition: An appraisal of correlated factors 

Warren M. Crosby, M.D., Jack Metcoff, M.D., J. Paul Costiloe, Ph.D., — 
M. Mameesh, Ph.D., H. H. Sandstead, M.D., Robert A. Jacob, Ph.D., — 
Philip E. McClain, Ph.D., Gail Jacobson, Ph.D., William Reid, B. Se and | 

Gail Burns V ys 
Oklahoma City, Oklahoma, Grand. F orks, North Dakota, and oes 
Beltsville, Maryland . | 


Urethral behavior nine the involuntary detrusor contraction 


J. A. Low, M.D. 
Bethe sto Ontario, Canada 


Age-incidence and ‘risk of diethylstilbestrol-related clear 
cell adenocarcinoma of the vagina and cervix 
Arthur L. Herbst, M.D., Philip Cole, M.D., Theodore Colton, Sc.D., 
Stanley J. Robboy, M.D., and Robert E. Scully, M.D. 

- Chicago, Illinois, Boston, Massachusetts, and 
Hanover, New io ice bi : 


. Upper genital tract EOE associated with prposur in utero 
to diethylstilbestrol 


- Raymond H. Kaufman, M.D., Gary L. Binder, M.D., 
-Paul Milton Gray, Jr., M.D., and Ervin Adam, M.D. : 
Howston, Texas F 
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The effect of contraceptive steroids on poteri pitt | 
function CNET ues 


| 


Daniel R. Mishell; Jr, MD, Oscar A. Kletzky, ^ M.D., Paul F. saan M. D., 
Subir Roy, M.D., and John Nicoloff, M.D. 
Los Angeles, California e 


Experimental toxemia in the pregnant primate 


Denis Cavanagh, M. D., Papineni s. Rao, Ph.D., B.V. Se, | i 
Cheng C. Tsai, M. D, and Timothy C. O'Connor, M.B., B.Ch. 
St. Louis, Missouri — 


e . 
Carcinoma of the endometrium: Radiation followed immediately 
by operation . 
Paul B. Underwood, Jr., M.D., Myron H. Lutz, M.D., 
Albert Kreutner, M.D., M. Clinton Miller III, M.D:; and 
Robert Duren Johnson, Jr., M.D. K 
Charleston, South Carolina uz 


e 


D Pay 





BETADINE 
Perineal Wash 


(concentrate) 


effectively deodorizes 
as it cleanses 


BETADINE Perineal Wash, a welcome advance in 
personal care, thoroughly cleanses the anogenital 
area and, at the same time, effectively reduces or 
eliminates offensive odors. It contains no hexa- 
chlorophene, no irritating metallic salts ...and is 
nonstaining and virtually nonirritating to skin 

and mucosa. 


BETADINE Perineal Wash cleanses and deodorizes 
the perineum: m After episiotomy m After gynecologic, 
urologic and anorectal surgery m In the presence of 
incontinence or enuresis m |n the bedridden or neuro- 
logically handicapped m Prior to gynecologic, obstet- 
ric and urologic examinations = During menstruation 


Convenient Kit form: Each patient gets an individual 
kit—an 8 oz. bottle of BETADINE Perineal Wash 
Concentrate and an 8 oz. calibrated, plastic squeeze 
dispenser bottle for easy, efficient application. 


Purdue Frederick 
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A comparison of two radiation therapy-treatment plans for 99 
carcinoma of the cervix. Il. Complications and survival rates 


Richard C. Boronow, M.D., and Bernard T. Hickman, M.D. 


Jackson, Mississippi 


Adenoepidermoid and adenosquamous carcinoma of the uterus 106 
Conrad G. Julian, M.D., Norman H. Daikoku, M.D., and Alan Gillespie 


Baltimore, Maryland 


Classic pages 





Eine neue Methode der Exstirpation des ganzen Uterus 117 
eWilhelm Alexander Freund 


Sammlung Klinischer Vortage No. 133, Gynakologie, vol. 41, 
pp. 911-924, 1878 
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_ Established Efficacy... 


. Excellent Patient Acceptance... 
__ e Low dropout rate due to breakthrough bleeding and spotting 
(based on 2, 326 er 


n Months of use _ UL 2 naa 0. .95 L1 


e a R. Cüurulative) 


per100women 07 12 20 30:5 20 43 


-per year of use 
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i E - more ethinyl estradiol or 50 mcg. or more mestranol is < 1/100 woman-years. Pregnancy rates for other methods have 

~ been published! One study showed positive association between estrogen dose in oral contraceptives (OCs) and 
ES thromboembolic risk? Thus, it is prudent and in keeping with good therapeutics to minimize estrogen exposure. 
Product prescribed should contain the least amount of estrogen compatible with acceptable pregnancy rate and 
AN patient acceptance. It is recommended that new users be started on products containing 50 meg. or less estrogen. 


E coronary artery disease, or past history of these; markedly impoired liver function; known or suspected breost 
~ carcinoma, estrogen-dependent neoplasia, or pregnancy; undiagnosed abnormal vaginal bleeding. 
A ? dye WARNINGS 





(s 
Ay “thromboembolism, two British** and three U.S. studies*? increased relative risk for nonfatal venous thromboembo- 
4 lism. Two U.S. studies®®2° demonstrated increased relative risk for stroke, not shown in prior British studies? It was 


s E U gv cre vorab Increased risk of thromboembolic and thrombotic disease 
associated with OC use is well established. A British study? demonstrated increased relative risk for fatal venous 


s estimated OC users were 1.9 to 1] times more likely than nonusers to manifest these diseases without evident cause. 
dn a British mortality study,? overall excess mortality from pulmonary embolism or stroke was 1.3 to 3.4 deaths/yeor/ 
fis: 100,000 users and increased with age. In a U.S. study?'? of stroke with and without predisposing causes, it wos 
sae mee that risk of hemorrhagic stroke was 2 times greater and thrombotic stroke was 4.0!° to9.5° times greater in 
thon nonusers. Mortality trends in 21 countries indicate that since OC introduction, changes in mortality from 
ic cardiovascular disease were associated with changes in the prevalence of OC use in each country.!! 
E wt In 1974 the English RCGP!? reported on its prospective study comparing users and nonusers: "A statistically 
- significant higher rate of reporting of cerebrovascular accidents in Takers is evident, but the numbers ore too small 
do justify an estimation of the degree of risk" They reported more superficial and deep vein thrombosis in users than 
ive I x “nonusers. In 1976 a study of the British Family Planning Association’? found a highly significant association between 
E OC use ond stroke though total numbers were small. The increase in risk of venous thrombosis ond pulmonary 
embolism among users was about fourfold and statistically highly significant. 
f An increased risk of myocardial infarction (MI) associated with OC use was reported in Britain! as previously 
how suspected? The morbidity study'*45 found the greater the number of risk foctors for coronary artery disease (smok- 
; - ing, hypertension, hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia) the higher the risk of 
. developing MI, regardless of whether the patient was a user or not. OCs were considered an additional risk factor. 
i Annual excess rote of fatal MI in British OC users was estimated as 3.5 cases/100,000 users oged 30-39 ond 
i." - 20/100,000 users aged 40-44, !" (Estimates are based on British vital statistics, which show acute MI death rates 
_ 2 to 3 times less than in the U.S. for women in these age groups.) Annual excess hospitalization rate for nonfatal MI in 
f: married British users wos estimated as 3.5/100,000 users aged 30-39 and 47/100,000 users aged 40-44.'4 
Reports of thromboembolism following use of OCs with 50 mcg. or more estrogen received by drug safety com- 
T -miftees i in Britain, Sweden and Denmark were compared with the distribution expected from market research esti- 
mates of sales? A positive correlation was found between estrogen dose ond reporting of thromboembolism, 
~ including coronary thrombosis, in excess of that predicted by sales. Products with 100 mcg. or more estrogen were 
associated with higher risk of thromboembolism than those with 50-80 meg. estrogen. The authors suggested that 
estrogen quantity may not be the sole factor. Any influence of progestogens was not considered, which may be 
1 . responsible for certain discreponcies in the doto. No significant differences were noted between products containing 
.. the same estrogen dose nor between ethinyl estradiol and mestranol. Studies on thromboembolic risk with pro- 
E endy OCs have not been done. Coses have been reported for these products and they are not presumed free 
. of excess risk. 
Relative risk of OC use | month prior to hospitalization for various types of thromboembolism was calculated in a 
US case-control study. If relative estrogenic potency and possible influence of different progestogens are ignored, 
. Os may be divided into those with «100 mcg. and those with 2:100 mcg. of estrogen. For all cases combined, 
b eH larger doses were associated with only slightly higher relative risk; for idiopathic cases relative risk was doubled 
bee with larger doses, but confidence limits overlapped and differences were not significant. Apparently there was no 
aseo risk for cases with predispositions. Risk of thromboembolic and thrombotic disorders, in both users and non- 
Users, increases with age. OCs are considered an independent risk factor for these events. 
~ Available data were analyzed!? to estimate risk of death with various contraceptive methods. Estimates for each 
be S iod included risk of contraceptive method (e.g., thromboembolism for OCs) plus risk attributable to pregnancy or 
Spaen in cas® of method failure. This latter risk varies with effectiveness. It was concluded that mortality with all 
E methods is low compared with childbirth, except for OC use in women over 40, and that lowest mortality is with the 
“condom or diaphragm backed up by early abortion. 
E : Risk of thromboembolic and thrombotic disease associated with OCs increases with age after 30 and, for MI, is 
ae : further increased by smoking, hypertension, hypercholesterolemia, obesity, diabetes, or history of pre-eclamptic 
2s a toxemia. Risk of MI in users is substantially increased over age 40 especially with other risk factors present. Use of 
i - OCs in women over 4Q is not recommended. Physicion and patient should be alert to earliest manifestations of 
~~ thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insuffi- 
ae ie coronary ofery disease, myocardial infarction, retinal thrombosis, mesenteric thrombosis). Should any of 
Ds _ these occur or be suspected OCs should be discontinued immediately. 
E - A four- to sevenfold increased risk of postsurgery thromboembolism was reported in users??? If feasible, dis- 
ES 
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», Finfinoe OCs at leost 4 weeks before elective surgery or during prolonged immobilization. Do not resume until at 
ae - least 4 weeks postsurgery. 
E E 2. Ocular lesions. Neuro-ocular lesions such as optic neuritis or retinal thrombosis have been associated with OCs. 


-Indication ond usoge—For dise of ore Pregnoncy rote Ta combination products with 35 meg. or 
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| DéS-exposed women duis benign vaginal or cervical "Mene Iti is not known if this is Sende. Moles ^ 


exposed may develop urogenital defects. Though data are unavoilcble it cannot be presumed that other estrogens do 
not act similarly. y^ 

Reports suggest associations between fetal exposure to female sex hormones and congenital anomalies?5! e.g., 
multiple anomolies described by VACTERL for vertebrol, anal, cardiac, tracheoesophageal, renal and limb de- 
fects*54? There appears to be preferential expression by males*?5? There was a 4.7-fold increased risk of limb- 
reduction defects in infants exposed in utero to sex hormones (OCs, hormonal withdrawal pregnancy tests or treatment 
for threatened abortion)>° Some exposures were very short. Risk of limb-reduction defects may be < 1 in 1000 live à 
births. Cardiovoscular defects in children exposed to female hormones, including OCs, during eorly pregnancy 
occurred at 18.2/1000 births, compared to 7.8 for those unexposed (P< .05)5! 

Triploidy and possibly other polyploidy may be increased among abortuses from women who become pregnant 
soon post-OC? These anomalies almost always abort spontaneously. It is unknown if there is increased spontaneous 
abortion soon after stopping OCs. 

Female sex hormones were used for threatened or habitual abortion. There is considerable evidence that estrogens a 
are ineffective for this and no evidence that progestogens are effective. Safety of OCs in pregnancy has not been 
demonstrated. Pregnancy should be ruled out on using OCs and should always be considered if withdrawal bleeding 
does not occur. If 2 consecutive periods are missed pregnancy should be ruled out before continuing. If user deviates 
from the regimen, pregnancy should be considered at first missed period and OCs withheld. If pregnancy is confirmed 
the patient should be apprised of potential fetal risks and continuotion of pregnancy discussed. Users discontinuing 
for pregnancy should use alternative contraception for 3 months before attempting to conceive. Progestogen-only or 
progestogen-estrogen drugs should not be used as pregnancy tests. 

6. Gallbladder disease may be increased up to 2 times with OC or estrogen use for 2 or more years "1? 13.28 

7. Carbohydrate and lipid metabolism. Decreased glucose tolerance occurs in a significant number of users; pre- 
diabetic and diabetic patiénts should be observed carefully. Triglycerides and total phospholipids may increase* 

8. Elevated blood pressure occurs in some users within a few months? Hypertension prevalence in users is no higher 
than in nonusers in the first yeor. It increases with longer exposure; and in the 5th year it is 214 -3 times the first yeor. 
Age is strongly correlated with hypertension in users. Those with hypertension in pregnancy may be more likely to 
develop it with OCs. 

9. Heodoche. Onset or exacerbation of migraine or development of headache of a new pattern that is recurrent, 
persistent, or severe requires stopping OCs and evaluating cause. 

10. Bleeding irregularities. Breakthrough bleeding (BTB), spotting and amenorrhea are frequent reasons for dis- 
continuing. In BTB, as in oll cases of irregular bleeding, nonfunctional causes should be considered. In undiagnosed 
persistent or recurrent abnormal bleeding, rule out pregnancy or malignancy. If pathology is excluded, time or change 
to another product may suffice. Change to a higher estrogen OC only when necessary as this gray increase throm- 
boembolic risk. Those with a history of oligomenorrhea or secondary amenorrhea or without established regular cycles 
may be anovulatory or omenorrheic after discontinuing. Those with such problems should be so informed and 
encouraged to use other methods. Post-use anovulotion, possibly prolonged, may also occur in women without 
previous irregularities, 

11. Ectopics. In failures with combination OCs, the ratio of ectopic to intrauterine pregnancies is no higher than in 
non-users. There may be an increased risk of ectopics after discontinuing. 

12. Breast feeding. OCs may cause decreased quantity and quality of milk. A small fraction of OC steroids appears in 
the milk?* Effects, if any, on the child are unknown. If feasible, defer OCs until after weaning. 
Precautions—Complete history and physical should be conducted prior to OC use and annually thereafter. Include 
breasts, abdomen and pelvis, with blood pressure, pap smear and lab tests. Pre-existing uterine leiomyomata moy 
increase in size. Mental depression may occur; with positive history, observe corefully and discontinue if serious 
recurrence. Fluid retention may occur; monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic 
or renal dysfunction. Past history of jaundice in pregnancy increases risk of recurrence; discontinue if jaundice occurs. 
Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan metabolism may 
be disturbed and may result in pyridoxine deficiency. Serum folate may be depressed and may be exacerbated in 
post-OC pregnancy. Pathologist should be advised of OC use when specimens are submitted. Endocrine and liver 
function tests may be altered; abnormal tests should be repeated after stopping for 2 months. These have been 
observed: Increased BSP retention and other abnormalities in liver function tests; increased prothrombin and 
coagulation factors VII, VIII, IX and X; decreased antithrombin IIl; increased platelet aggregability; increased 
thyroid-binding globulin leading to increased circulating total thyroid hormone (PBI, T*); T? uptake is decreased, free 
T* is unaltered; decreased pregnonediol excretion; reduced metyrapone response, increased blood transcortin, 
corticosteroid, triglyceride, phospholipid; reduced serum folate; impaired glucose tolerance. 

Information for the patient—See Patient Package Insert. 

Drug interactions—Effectiveness may be decreased by rifampicin, ampicillin, neomycin, phenoxymethylpenicillin, 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, primidone, analgesics, tranquilizers, anti- 
migraine preparations>®*”OCs may alter effectiveness of other drugs such as oral anticoagulants, anticonvulsants, 
tricyclic antidepressants, antihypertensive agents, vitamins, hypoglycemic agents5 . 

Adverse reactions— Increosed risk of the following serious adverse reactions has been associated with OCs (see 
Warnings): Thrombophlebitis and thrombosis, pulmonary embolism, myocardial infarction and coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, gallbladder disease? congenital anomalies. 

There is evidence of association between the following and OCs, though confirmatory studies bove not been done: 
mesenteric thrombosis; Budd-Chiari syndrome; benign adenomas and other hepatic lesions, with or without hemo- 
peritoneum; neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. 

The following have been reported with OCs and are believed drug related: nausea and vomiting, gastrointestinal 
symptoms, breakthrough bleeding, spotting, change in menstrual flow, dysmenorrhea, amenorrhea during and after 
use, temporary infertility after discontinuing, edema, chloasma or melasma, which may persist post-OC, breast 
changes (tenderness, enlargement, secretion), change in weight, change in cervical erosion and secretion, lactation 
decrease, cholestatic jaundice, migraine, increase in size of uterine leiomyomoto, rash sh (allergic), mental depression, 





‘Discontinue if there is unexploined, gradual or sudden, partial or complete loss of vision; proptosis or diplopia; reduced carbohydrate tolerance, candidiasis. 


Rs - popilledemo; or evidence of retinal vascular lesions. 
8. Carcinoma. Long-term estrogen in certain animals increases carcinomas such os those of breast, cervix, vagina, 
ats want Some synthetic progestogens, none currently in OCs, increase incidence of benign and malignant mammary 
-. nodules in dogs. There is now evidence that estrogens increase risk of human endometrial carcinoma. In three cose- 
- control studies?! ?* increased relative risk (4.5 to 13.9) was noted associating endometrial carcinoma with prolonged 
pel for menopausal symptoms in postmenopausal women. Risk was independent of other known risk factors 
. ond depended on duration of treatment?! and estrogen dose?* These data are supported by increased incidence of 
ial cancer since 1969 in 8 areas of the U.S. with concer-reporting systems, which moy be related to 
ex “rapidly expanding estrogen use? There is no evidence that natural estrogens are more or legs hazardous than syn- 
XN - thetic ones at equi-estrogenic doses. Of the first 21 cases of endometrial carcinoma in users under 40, those without 
E. $ -predispositions (e.g., irregular bleeding before OCs, polycystic ovaries) occurred nearly always with the no-longer- 
marketed sequential OCs?5 No statistical association is reported suggesting increased endometrial cancer with com- 
e . bination or progestogen-only OCs. 
—  Studies^?*39show no increased breast cancer with OCs or estrogens. However, greater risk was noted in users with 
Ad benign breast disease or long-term (2-4 yeors) use?! Risk of breast cancer with menopousal estrogens rose and further 
-.. increased with duration of follow-up. Decreased lagnign breast tumors in OC users is well known? 121326313334 
p In summary, there 1S no confirmed evidence from humon studies of increased cancer risk with OCs. Close sur- 
veillance of all users is, however, essential. In undiagnosed persistent or recurrent abnormal vaginal bleeding, 
nonfunctional causes should be considered and appropriate diagnostic measures taken to rule out malignancy. 
Women with a strong family history of breast concer or with breast nadules, fibrocystic disease, recurrent cystic 
mastitis, or abnormal mammograms should be monitored carefully. 
4. Hepatic adenomos,_hepatomas, homartomps, regenerating nodules, focal nodular hyperplasia. hemangiomas, 
hepatocellular carcinoma, etc. have been associated with OCs. Though benign and rare they may rupture and cause 
fatal hemoperitoneum in short or long-term users. Risk may relate to duration of use. They should be considered in 
-... users with abdominal pain, tenderness, mass or shock. Hepatocellular carcinoma was noted in a few users2® 
~- $. Use in pregnancy, birth defects, malignancy in offspring. Estrogens or progestogens during early pregnancy may 
-.- Seriously damage offspring. Females exposed in utero to DES may have increased risk of vaginal or cervical 
concer3*39 Though OCs may not enhance this risk, such patients should be monitored carefully. From 30 to 90% of 
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The following hove been reported in users and association hcs not been confirmed or refuted: premenstrual-like 
syndrome, intolerance to contact lenses, changes in corneal curvature, cataracts, libido changes, chorea, appetite 
changes, cystitis-like syndrome, headache, paresthesia, nervousness, dizziness, fatigue, backache, hirsutism, loss of 
scalp hair, erythemo,multiforme and nodosum, hemorrhagic eruption, itching, vaginitis, porphyria, impaired renal 
function, anemia, pancreatitis, colitis, gingivitis, lupus erythematosus, rheumatoid arthritis, endometrial and breast 
carcinoma. 

Acute overdosage—Serious ill effects have not been reported following large doses of OCs i i young children 58-59 but 
nausea and withdrawal bleeding may occur. 
Important Note: Full prescribing information, including references and patient package insert, available on request. 
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on the back with the author's name. Authors should indicate 
on the manuscript the approximate position of taljes and 
text figures. 
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IN THE 
MENOPAUSE 
TODAY 





"Ihe height of professional integrity 
is to prescribe estrogen when neede 
and indicated, and to withhold it 
if there is no indication or when a 
contraindication 3 

to its use exists. 


—Barber 
Edito te TT he Female Pat 
1:7 (Mar.) 1976. 





Manifestations 


of 


estrogen deficiency... 





Vasomotor Instability 

commonly appearing in the meno- 
pause as hot flushes, sweats, palpita- 
tions, numbness, and tingling. 

Hot flushes, a classic symptom of 
estrogen deficiency, are a clear-cut 
indication for treatment. The thera- 
peutic goal is well-defined: 

“to minimize the intensity of the 
duration of distressing symptoms 

as well as to tide the patient over 
the period of physiologic 
adjustment. The symptoms vanish 
in almost all instances if the 
estrogenic therapy,is adequate and 
well-planned.” 








Postmenopausal Osteoporosis* 


is often related to estrogen deficiency. 


Effects may not be apparent until 

a decade or more after the natural 
menopause, but may be evident in 
as little as three years after surgical 
menopause. With the advent of 
new technics for the accurate 
measurement of bone density, 

it has been possible to demonstrate 
that decrease in mass is related to 
loss of ovarian function, not age? 
This has been confirmed by a retro- 
spective study’ of hysterectomized 
women with and without 
oophorectomy. 


*Conjugated Estrogens Tablets have been evaluated as 
probably effective for postmenopausal osteoporosis. 
See Prescribing Information. 
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Atrophic Vaginitis 

often with involvement of related 
genitourinary structures, is fre- 
quently associated with estrogen 
deficiency. The gradual atrophic 
changes render vulvovaginal and 
urethral tissues more susceptible 

to trauma, inflammation, and sec- 
ondary infection which may lead to 
pruritus and pain, dyspareunia, 
dysuria and incontinence. Replace- 
ment therapy helps to restore gen- 
itourinary tissue to a healthier, more 
normal state. The uncomfortable 
symptoms are often promptly con- 
trolled by estrogen therapy. 





In addition, surgical menopause 
presents the signs of abrupt estro- 
gen deficiency in their most acute 
fashion: not only vasomotor flushes 
and sweats, but other common 
symptoms of the menopausal syn- 
drome, as well. These symptoms 
are usually rapidly relieved by * 
adequate estrogen therapy. 

l. Israel, S.L.: Diagnesis and Wreatment of Menstrual 
Disorders and Sterility, e 5, {New York, Harper & 
Row, 1967, p. 398. 

2. Meenta, S., et al.: Arch,In 


(Nov.) 1975. 
3. Aitken, J.M., et al.: Br. Med. J. 2:325 (May 12) 1973. 


n. Med. 135:1436 


Management 


of 
estrogen deficiency... 





Management of estrogen deficiency | 1.25 mg per day, is usually the These precautions are representa- 
symptoms includes the appropriate | recommended dosage to retard pro- | tive of the prudent approach to 
use of estrogen replacement ther gression and reduce the incidence estrogen replacement therapy. 
apy, and requires three basic prin- of further fractures. PREMARIN continues to be 


ciples of good medical management: 
the proper patient...the proper 
dosage...and the proper 


highly efficacious in relieving and 
preventing the physical and physio- 
logical consequences of estrogen 


The Proper Precautions... 
should include cyclic administra- 


| tion — three weeks on, one week off n? oM 
recautions. | ; ' | deficiency. When 

P to avoid prolonged stimulation of utilizin d. A sind 
The Proper Patient... the endometrium and breasts; at a L t 
i tions, patients can experience the 
is, of course, the woman who pre- least annual checkups, including i 

LaS Ae therapeutic benefits of estrogen 
sents significant symptomatology of | breast and pelvic examinations; velas ed ro E 
estrogen deficiency in the absence and the thorough and prompt in- P arat s 
of any contraindications. Pretreat- vestigation of any unexplained Three studies have reported an 
ment assessment of the patient vaginal bleeding and/or breast increased risk of endometrial 
should include a complete physical | changes. In addition, the need for carcinoma in association with the 
examination and careful history- therapy should be reassessed on a postmenopausal administration of 
taking to determine personal or semi-annual basis to determine if exogenous estrogens. For further 
familial incidence of carcinoma, estrogen replacement therapy is information see Boxed Warning in 
hypertension, thromboembolic dis- | still required for symptomatic relief. prescribing information. 


orders, or undiagnosed abnormal 
genital bleeding. Repeatedly, estro- 
gens have been shown to be of 
benefit in relieving the manifesta- 
tions of estrogen deficiency. 
Although the evaluation of estro- 
gen deficiency may be assisted by 
vaginal cytology, the principal 
criteriori for treatment is still the 
degree of symptomatology. 


The Proper Dosage... 

should be the lowest dosage that re- 
lieves the patients symptoms, as 
determined by empirical trial. With 
PREMARIN, the usual starting dos- 
age for the common symptoms of 
the menopause is 1.25 mg per day 
for three weeks, followed by a one- 


week rest period. Following an "ESTROGEN REPLACEMENT 
adequate trial period, this dosage THERAPY 


may be titrated upward or down- 


ward depending upon severity of PRE MA RI N : à 


symptoms and individual patient 





response. In prophylactic use for (CONJ UGATED ESTROGENS See following pages 
the prevention of oSteoporosis;" TABLETS, U.S.P) for revised prescribir 
A conia in conjunction e Estrogens obtained exclusively information. 
other recogntz medsures, may be from natural sources A 
effective in a dse of 0.625 mg per : 3 yerst. 

s : : *Conjugated Es ns Tab ve been evaluated as 
day, administefed cyclically. In ad- abiy T mcm kc Rr oroi AYERST LABORATORIE! 
vanced osteoporosis, PREMARIN, See Prescribing Information. New York, N.Y. 10017 
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-. Complete text of package circular. 


- PREMARIN® Brand of 
. Conjugated Estrogens Tablets, U.S.P. 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of 
endometrial cancer in Ppsimancpaies! women exposed to exogenous 
estrogens for prolonged periods.!-3 This risk was independent of the other 
known risk factors for endometrial cancer. These studies are further sup- 
ported by the finding that incidence rates of endometrial cancer have in- 
| creased sharply since 1969 in eight different areas of the United States with 
. | population-based cancer reporting systems, an increase which may be re- 

lated to the rapidly expanding use of estrogens during the last decade.4 

The three case control studies reported that the risk of endometrial cancer 
in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk appears to depend on both duration of treatment! and on estrogen 
dose.3 In view of these findings, when estrogens are used for the treatment of 
menopausal symptoms, the lowest dose that will control symptoms should 
be utilized and medication should be discontinued as soon as possible. 
When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for con- 
tinued therapy. Although the evidence must be considered preliminary, one 
study suggests that cyclic administration of low doses of estrogen may carry 
less risk than continuous administration; it therefore appears prudent to util- 
ize such a regimen. 

Close clinical surveillance of all women taking estrogens is important. In all 
cases of undiagnosed persistent or recurring abnormal vaginal bleeding, 
adequate diagnostic measures should be undertaken to rule out malignancy. 

There is no evidence at present that "natural" estrogens are more or less 
hazardous than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during 

-early pregnancy may seriously damage the offspring. It has been shown that 
females exposed in utero to diethylstilbestrol, a non-steroidal estrogen, have 

| an increased risk of developing in later life a form of vaginal or cervical 
cancer that is ordinarily extremely rare.5.6 This risk has been estimated as not 
greater than 4 per 1000 exposures.’ Furthermore, a high percentage of such 

| exposed women (from 30 to 90 percent) have been found to have vaginal 
adenosis,8-12 epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether they are precur- 
sors of malignancy. Although similar data are not available with the use of 
other estrogens, it cannot be presumed they would not induce similar 
changes. 

Several reports suggest an association between intrauterine exposure to 
female sex hormones and congenital anomalies, including congenital heart 
defects and limb reduction defects.13-16 One case control study!6 esti- 
mated a 4.7 fold increased risk of limb reduction defects in infants exposed 
in utero to sex hormones (oral contraceptives, hormone withdrawal tests for 
pregnancy, or attempted treatment for threatened abortion). Some of these 
exposures were very short and involved only a few days of treatment. The 
data suggest that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000. 

In the past, female sex hormones have been used during pregnancy in an 
attempt to treat threatened oy habitual abortion. There is considerable evi- 
dence that estrogens are ineffective for these indications, and there is no evi- 

| dence from well controlled studies that progestogens are effective for these 


uses. 

If PREMARIN is used during pregnancy, or if the patient becomes pregnant 
while taking thie drug, she should be apprised of the potential risks to the 
fetus, and the advisability of pregnancy continuation. 





DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral ad- 
ministration contains a mixture of estrogens, obtained exclusively from natural 
Sources, occurring as the sodium salts of water-soluble estrogen sulfates 
- blended to represent the average composition of material derived from pregnant 
mares’ urine. It contains estrone, equilin, and 17 «-dihydroequilin, together with 
smaller amounts of 17«-estradiol, equilenin, and 17«-dihydroequilenin as salts 
-of their sulfate esters. 

CLINICAL PHARMACOLOGY: Estrogens are important in the development 
and maintenance of the female reproductive system and secondary sex charac- 
teristics. They promote growth and development of the vagina, uterus, and fallo- 
pian tubes, and enlargement of the breasts. Indirectly, they contribute to the 
shaping of the skeleton, maintenance of tone and elasticity of urogenital struc- 
tures, changes in the epiphyses of the long bones that allow for the pubertal 
growth spurt and its termination, growth of axillary and pubic hair, and pigmenta- 
tion of the nipples and genitals. Decline of estrogenic activity at the end of the 
menstrual cycle can bring on menstruation, although the cessation of pro- 
. gesterone secretion is the most important factor in the mature ovulatory cycle. 
- However, in the preovulatory or nonovulatory cycle, estrogen is the primary deter- 
minant in the onset of menstruation. Estrogens also affect the release of pituitary 
gonadotropins. e e 

The pharmacologic effects of conjugated estrogens are similar to those of en- 
dogenous estrogens. They are soluble in water and are well absorbed from the 
gastrointestinal tract. 

In responsive tissues (female genital organs, breasts, hypothalamus, pituitary) 
estrogens enter the cell and are transported into the nucleus. As a result of 
estrogen action, specific RNA and DNA synthesis occurs. 

Metabolism and inactivation occur primarily in the liver Some estrogens are 
excreted into the bile; however they are reabsorbed from the intestine and 
returned to the liver through the portal venous system. Water-soluble estrogen 
conjugates are strongly acidic and are ionized in body fluids, which favor excre- 
tion through the kidneys since tubular reabsorption is minimal. 


INDICATIONS: Based on a review of PREMARIN Tablets by the National 
Academy of Sciences — National Research Council and/or other information, 
FDA has classified the indications for use as follows: 

Effective: 

1. Moderate to severe vasomotor symptoms associated with the 
menopause. (There is no evidence that estrogens are effective for nervous 
symptoms or depression, which might occur during menopause, and they 
should not be used to treat these conditions) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and 
men with metastatic disease. 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely 
used for the prevention of postpartum breast engorgement, controlled stud- 
ies have demonstrated that the incidence of significant painful engorgement 
in patients not receiving such hormonal therapy is low and usually responsive 
to appropriate analgesic or other supportive therapy. Consequently, the bene- 
fit to be derived from estrogen therapy for this indication must be carefully 
weighed against the potential increased risk of puerperal thromboembolism 
associated with the use of large doses of estrogens.20.22 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PUR- 
POSE DURING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO 
THE FETUS (SEE BOXED WARNING). 

"Probably" effective: For estrogen deficiency-induced osteoporosis, and 
only when used in conjunction with other important therapeutic measures 
such as diet, calcium, physiotherapy and good general health-promoting 
measures. Final classification of this indication requires further investigation. 





CONTRAINDICATIONS: Estrogens should not be used in women (or men) with 
any of the following conditions: 

1. Known or suspected cancer of the breast except in appropriately selected 
patients being treated for metastatic disease. 

2. Known or suspected estrogen-dependent neoplasia. 

3. Known or suspected pregnancy (See Boxed Warning). 

4. Undiagnosed abnormal genital bleeding. 

5. Active thrombophlebitis or thromboembolic disorders. 

6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders 
associated with previous estrogen use (except when used in treatment of breast 
or prostatic malignancy). 

WARNINGS 

1. Induction of malignant neoplasms. Long term continuous administration of 
natural and synthetic estrogens in certain animal species increases the fre- 
quency of carcinomas of the breast, cervix, vagina, and liver. There are now 
reports that estrogens increase the risk of carcinoma of the endometrium 
in humans. (See Boxed Warning.) 

At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast, !7 although a 
recent long-term followup of a single physician's practice has raised this 
possibility.18 Because of the animal data, there is a need for caution in prescrib- 
ing estrogens for women with a strong family history of breast cancer or who have 
breast nodules, fibrocystic disease, or abnormal mammograms. 

2. Gallbladder disease. A recent study has reported a 2 to 3-fold increase in the 
risk of surgically confirmed gallbladder disease in women receiving 
postmenopausal estrogens!? similar to the 2-fo|d increase previously noted in 
users of oral contraceptives.!9-24 |n the case of oral corftracep[ives the increased 
risk appeared after two years of use.24 . 

3. Effects similar to those caused by estrogen-progestogen oral contraceptives. 
There are several serious adverse effects of oral contraceptives, most of which 
have not, up to now, been documented as consequences of postmenopausal 
estrogen therapy. This may reflect the comparatively low doses of estrogen used 
in postmenopausal women. It would be expected that the larger doses of 
estrogen used to treat prostatic or breast cancer or postpartum breast engorge- 
ment are more likely to result in these adverse effects, and, in fact, it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens 
for prostatic cancer and women for postpartum breast engorgement.20-23 

a. Thromboembolic disease. It is now well established that users of oral con- 
traceptives have an increased risk of various thromboembolic and thrombotic 
vascular diseases, such as thrombophlebitis, pulmonary embolism, stroke, and 
myocardial infarction.24-31 Cases of retinal thrombosis, mesenteric thrombosis, 
and optic neuritis have been reported in oral contraceptive users. There is evi- 
dence that the risk of several of these adverse reactions is related to the dose of 
the drug.32,33 An increased risk of postsurgery thromboembolic complications 
has also been reported in users of oral contraceptives. 34.35 If feasible, estrogen 
should be discontinued at least 4 weeks before surgery of the PC associated 
with an increased*risk of thromboembolism, or during periods of prolonged im- 
mobilization. 

While ag increased rate of thromboembolic and thrombotic disease in 
postmenopausal users of estrogens has not been fouhd,17-36 this does not rule 
out the possibility that such an increase may be present or that subgroups of 
women who have underlying risk factors or who are receiving relatively large 
doses of estrogens may have increased risk. Therefore estrogens should not be 
used in persons with active thrombophlebitis or thromboembolic disorders, and 
they should not be used (except in treatment of malignancy) in persons with a 
history of such disorders in association with estrogen use. They should be used 
with caution in patients with cerebral vascular Ofcoronary artery disease and 
only for those in whóm estrogens are clearly needed. 

Large doses of estrogen (5 mg conjugated estrogens per day), comparable to 
those used to treat cancer of the prostate and breast, ha w been shown in a large 
prospective clinical trial in men37 to increase thè risk of ¥onfatal myocardial in- 
farction, pulmonary embolism and thrombophlebitis. Whe@estrogen doses of this 
size are used, any of the thromboembolic and thrombotic&dverse effects associ- 
ated with oral contraceptive use should be considered clear risk. 


20 





b. Hepatic adenoma Benign hepatic adenomas appear to be associated with 
the use of oral contraceptives.38-40 Although benign, and rare, these may rupture 
and may cause death through intra-abdominal hemorrhage. Such lesions have 
not yet been reported in association with other estrogen or progestogen prepara- 
tions but should be considered in estrogen users having abdominal pain and ten- 
derness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has 
also been reported in women taking estrogen-containing oral contraceptives.39 
The relationship of this malignancy to these drugs is not known at this time 

c. Elevated blood pressure. Increased blood pressure is not uncommon in 
women using oral contraceptives. There is now a report that this may occur with 
use of estrogens in the menopause4! and blood pressure should be monitored 
with estrogen use, especially if high doses are used 

d. Glucose tolerance. A worsening of glucose tolerance has been observed in a 
significant percentage of patients on estrogen-containing oral contraceptives. 
For this reason, diabetic patients should be carefully observed while receiving 
estrogen 

4. Hypercalcemia. Administration of estrogens may lead to severe hyper- 
calcemia in patients with breast cancer and bone metastases. If this occurs, the 
drug should be stopped and appropriate measures taken to reduce the serum 
calcium level. 

PRECAUTIONS 
A. General Precautions 

1. A complete medical and family history should be taken prior to the initiation 
of any estrogen therapy. The pretreatment and periodic physical examinations 
should include special reference to blood pressure, breasts, abdomen, and pelvic 
organs, and should include a Papanicolau smear. As a general rule, estrogen 
should not be prescribed for longer than one year without another physical ex- 
amination being performed. 

2. Fluid retention— Because estrogens may cause some degree of fluid reten- 
tion, conditions which might be influenced by this factor such as epilepsy, 
migraine, and cardiac or renal dysfunction, require careful observation 

3. Certain patients may develop undesirable manifestations of excessive 
estrogenic stimulation, such as abnormal or excessive uterine bleeding, 
mastodynia, etc 

4. Oral contraceptives appear to be associated with an increased incidence of 
mental depression.24 Although it is not clear whether this is due to the estrogenic 
or progestogenic component of the contraceptive, patients with a history of 
depression should be carefully observed 

5. Preexisting uterine leiomyomata may increase in size during estrogen use 

6. The pathologist should be advised of estrogen therapy when relevant speci- 
mens are submitted 

7. Patients with a past history of jaundice during pregnancy have an increased 
risk of recurrence of jaundice while receiving estrogen-containing oral con- 
traceptive therapy. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated 

8. Estrogens may be poorly metabolized in patients with impaired liver function 
and they should be administered with caution in such patients 

9. Because estrogens influence the metabolism of calcium and phosphorus, 
they should be used with caution in patients with metabolic bone diseases that 
are associated with hypercalcemia or in patients with renal insufficiency. 

10. Because of the effects of estrogens on epiphyseal closure, they should be 
used judiciously in young patients in whom bone growth is not complete. 

11. Certain endocrine and liver function tests may be affected by estrogen-con- 
taining oral contraceptives. The following similar changes may be expected with 
larger doses of estrogen 

a. Increased sulfobromophthalein retention 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrom- 
bin 3; increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating 
total thyroid hormone, as measured by PBI, T4 by column, or T4 by radioim- 
munoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG; free 
T4 concentration is unaltered 

d. Impaired glucose tolerance 

e. Decreased pregnanediol excretion 

f. Reduced response to metyrapone test 

g. Reduced serum folate concentration 
h. Increased serum triglyceride and phospholipid concentration 
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The lowest dose that will control symptoms should be chosen and medication 
should be discontinued as promptly as possible 

Administration should be cyclic (eg. three weeks on and one week off) 

Attempts to discontinue or taper medication should be made at three to SIX 
month intervals 

Usual dosage ranges: Vasomotor symptoms — 1.25 mg daily. If the patient has 
not menstruated within the last two months or more, cyclic administration IS 
started arbitrarily. If the patient is menstruating, cyclic administration is started 
on day 5 of bleeding 

Atrophic vaginitis and kraurosis vulvae —0.3 to 1.25 mg or more daily, depend- 
ing upon the tissue response of the individual patient. Administer cyclically 

3 iven cyclically: Female hypogonadism. Female castration. Primary ovarian 
failure. Osteoporosis. 

Usual dosage ranges: Female hypogonadism — 2.5 to 7.5 mg daily, in divided 
doses for 20 days, followed by a rest period of 10 days' duration. If bleeding does 
not occur by the end of this period, the same dosage schedule is repeated. The 
number of courses of estrogen therapy necessary to produce bleeding may vary 
depending on the responsiveness of the endometrium 

If bleeding occurs before the end of the 10 day period, begin a 20 day 
estrogen-progestin cyclic regimen with PREMARIN (Conjugated Estrogens 
Tablets, U.S.P), 2.5 to 7.5 mg daily in divided doses, for 20 days. During the last 
five days of estrogen therapy, give an oral progestin. If bleeding occurs before this 
regimen is concluded, therapy is discontinued and may be resumed on the fifth 
day of bleeding 

Female castration and primary ovarian failure — 1.25 mg daily, cyclically. Adjust 
dosage upward or downward according to severity of symptoms and response of 
the patient. For maintenance, adjust dosage to lowest level that will provide 
effective control 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement— 
3.75 mg every four hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer— 1.25 to 2.5 mg 
three times daily. The effectiveness of therapy can be judged by phosphatase de- 
terminations as well as by symptomatic improvement of the patient 

Inoperable progressing breast cancer in appropriately selected men and 
postmenopausal women. (See INDICATIONS) — Suggested dosage is 10 mg 
three times daily for a period of at least three months 

Treated patients with an intact uterus should be monitored closely for signs of 
endometrial cancer and appropriate diagnostic measures should be taken to rule 
out malignancy in the event of persistent or recurring abnormal vaginal bleeding 
HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865— 
Each purple tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866 — Each 
yellow tablet contains 1.25 mg in bottles of 100 and 1,000. Also in unit dose 
package of 100. No. 867 —Each red tablet contains 0.625 mg in bottles of 100 
and 1,000. Also in unit dose package of 100. No. 868— Each green tablet con- 
tains 0.3 mg in bottles of 100 and 1,000 
PHYSICIAN REFERENCES: 1. Ziel, H.K., et al: N. Engl. J. Med. 293:1167-1170, 
1975. 2. Smith, D.C., et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, T.M. ef 
al: N. Engl. J. Med. 294:1262-1267, 1976. 4. Weiss, N.S., ef al: N. Engl. J. Med. 
294:1259-1262, 1976. 5. Herbst, A.L., et al: N. Engl. J. Med. 284:878-881, 1971 
6. Greenwald, P, et al: N. Engl. J. Med. 285:390-392, 1971. 7. Lanier, A., et al: 
Mayo Clin. Proc. 48:793-799, 1973. 8.Herbst, A, et ai; Obstet. Gynecol. 
40:287-298, 1972. 9. Herbst, A. et al; Am. J. Obstet. Gynecol, 178:607-615, 
1974. 10. Herbst, A., et al: N. Engl. J. Med. 292:334-339, 1975. 11. Stafl, A., et al: 
Obstet. Gynecol. 43:118-128, 1974. 12. Sherman, A.I., et al.. Obstet. Gynecol. 
44:531-545, 1974. 13.Gal, |., et al: Nature 276:83, 1967. 14. Levy, EP, et al: 
Lancet 7:611, 1973. 15. Nora, J., et al: Lancet 1:941-942, 1973. 16. Janerich, 
D.T., et al: N. Engl. J. Med. 291:697-700, 1974. 17. Boston Collaborative Drug Sur- 
veillance Program: N. Engl. J. Med. 290:15-19, 1974. 18. Hoover, R., et al; N. Engl 
J. Med. 295:401-405, 1976. 19. Boston Collaborative Drug Surveillance Program 
Lancet 1:1399-1404, 1973. 20. Daniel, D.G., et al: Lancet 2:287-289, 1967. 
21. The Veterans Administration Cooperative Urological Research Group: J. Urol 
98:516-522, 1967. 22. Bailar, J.C.: Lancet 2:560, 1967. 23. Blackard, C., et al.: 
Cancer 26:249-256, 1970. 24. Royal College of General Practitioners: J. R. Coll. 
Gen. Pract. 13:267-279, 1967. 25. Inman, W. H. W. et al: Br. Med. J. 2:193-199, 
1968. 26. Vessey, M. P, et al.: Br. Med. J. 2:651-657, 1969. 27. Sartwell, P.E., et al; 
Am. J. Epidemiol. 90:365-380, 1969. 28. Collaborative Group for the Study of 
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Premarketing clinical trials of LO/OVRAL 
showed a remarkably low incidence of breakthrough 
bleeding. Now, after almost twice the total cycles 


. among 1633 women, the incidence of breakthrough 
| bleedingt remains gratifyingly low — an average of only 


3.0 percent in 20,312 total cycles. 
Incidence of Breakthrough Bleeding Total 





in Clinical Trials Cycles 
Cycle 1 12 24 36 20,312 
Break- 

- through 


Bleeding 9.0% 3.1% 2.1% 2.3% 3.0% 


The incidence of breakthrough bleeding remained 
very low in patients switched from other oral con- 
traceptives as well as in patients “fresh” to hormonal 
treatment.” These latter patients were considered 
“fresh” if more than 90 days had elapsed since previous 
hormonal treatment or if they were more than 70 days 
postpregnant. 

Incidence of breakthrough bleeding among 

women “fresh” to oral contraceptives or 

switched from other oral contraceptives 
Switched from 

"Fresh" to Oral Other Oral Statistical 

Contraceptives Contraceptives Difference 





Break- 
through Not 
Bleeding 2.7% 3.1% Significant 


Unsurpassed effectiveness despite low dose 
LO/OVRAL contains only 0.3 mg. norgestrel 
and 0.03 mg. ethinyl estradiol. Yet contraceptive 
effectiveness is unsurpassed. In clinical trials among 
1633 women for a total of 20,312 cycles, only two 
pregnancies were reported. This, according to Pearl's 
formula, represents a pregnancy rate of 0.13 per 
100 woman-years’ usage. 


+Serious as well as minor adverse reactions have been reported following the 
use of all oral contraceptives. The physician should remain alert to their 
earliest manifestations and in the event of serious adverse reactions should 
avoid any oral contraceptives. The SPECIAL NOTE, Contraindications, 
Warnings, Precautions and Adverse Reactionis in the accompanying IN BRIEF 
should be carefully considered. 


See important information on next page. 


Wyeth Laboratories . 


Philadelphia, Pa.19101 


LO/OVRAL 


each tablet contains 0.3 mg. norgestrel 
with 0.03 mg. ethinyl estradiol, Wyeth 


Now available... 


LO/OVRAL-28 


21 white tablets each containing 0.3 mg. norgestrel 
with 0.03 mg. ethinyl estradiol and 7 pink irfert tablets. 


Both products are available in 
single-cycle Pilpak* dispensers. 
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INDICATIONS AND USAGE: LO/OVRAIL * is indicated for the prevention of pregnancy in women 
.. . who elect to use oral contraceptives as a method of contraception. 
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= phlebitis or thromboembolic disorders. 3. Cerebral-vascular or coronary-artery disease. 4. Known or 


- [Use of oral contraceptives is associated with increased risk of several serious conditions, including thrombo- 
embolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practi- 
tioners prescribing oral contraceptives should be familiar with following information relating to these risks. 


- —. 1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboembolic 
_and thrombotic disease associated with use of oral contraceptives is well-established. Three principal 
studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies estimate 
that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these diseases 
: without evident cause . Overall excess mortality due to pulmonary embolism or stroke is on the order of 1 
fes to 3.5 deaths annually per 100,000 users and increases with age. In a collaborative American study of 
B 








cerebrovascular disorders in women with and without predisposing causes, it was estimated that the risk 
-Oof hemorrhagic stroke was 2.0 times greater in users than nonusers and the risk of thrombotic stroke 
— .. was 4 to 9.5 times greater in users than in nonusers. 
-— Anincreased risk of myocardial infarction associated with the use of oral contraceptives has been 
^ reported, confirming a previously suspected association. These studies, conducted in the United Kingdom, 
<- . found, as expected, that the greater the number of underlying risk factors for coronary-artery disease 
^. (cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic 
- .. toxemia) the higher the risk of developing myocardial infarction, regardless of whether the patient was 
— anoral-contraceptive user or not. Oral contraceptives, however, were found to be a clear additional risk 
factor. The annual excess rate of myocardial infarction (fatal and nonfatal) in oral-contraceptive users 
- . wm«s estimated to be approximately 7 cases per 100,000 women users in the 30- to 39-year age group 
and 67 cases per 100,000 women users in the 40-44 age group. 
In an analysis of data derived from several national adverse-reaction reporting systems, British investi- 
~ gators concluded that the risk of thromboembolism, including coronary thrombosis, is directly related 
' _ -to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of estrogen 
were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. 
Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. 
This finding has been confirmed in the United States. Careful epidemiological studies to determine 
the degree of thromboembolic risk associated with progestin-only oral contraceptives have not been 
performed. Cases of thromboembolic disease have been reported in women using these products, and 
they should not be presurned to be free of excess risk. 
r The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives, 
, increases with age. Oral contraceptives are, however, an independent risk factor for these events, 
..—. The available data from a variety of sources have been analyzed to estimate the risk of death associated 
l With various methods of contraception. The estimates of risk of death for each method include the 
combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the case of 
oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. 
This latter risk varies with the effectiveness of the contraceptive method. The study concluded that the 
—.. mortality associated with all methods of birth control is low compared to the risk of childbirth, with the 
| A exception of oral contraceptives in women over 40, and that the lowest mortality is associated with 
the condom or diaphragm backed up by early abortion. 
The risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 
age after approximately age 30 and, for myocardial infarction, is further increased by cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia. The risk of 
myocardial infarction in oral-contraceptive users is substantially increased in women age 40 and over, 
especially those with other risk factors. The use of oral contraceptives in women in this age group is not 
recommended. 
The physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic 
disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, 
retinal thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug 
— . should be discontinued immediately. 
—  Afour to six fold increased risk of postsurgery thromboembolic complications has been reported in 
oral-contraceptive users. If feasible, oral contraceptives should be discontinued at least 4 weeks before 
- . surgery of a type associated with an increased risk of thromboembolism or prolonged immobilization. 
be 2. Ocular Lesions: There have been reports of neuro-ocular lesions such as optic neuritis or retinal 
... thrombosis associated with the use of oral contraceptives. Discontinue oral-contraceptive medication if 
there is unexplained, sudden or gradual, partial or complete loss of vision; sudden onset of proptosis or 
diplopia; papilledema; or retinal-vascular lesions, and institute appropriate diagnostic and therapeutic 
. . measures. 3. Carcinoma: Long-term continuous administration of either natural or synthetic estrogen in 
certain animalepecies increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 
_ Certain synthetic progestins, none currently marketed, have been noted to increase incidence of mammary 
nodules, benign and malignant, in dogs. , 
In humans, three case-control studies have reported an increased risk of endometrial carcinoma 
associated with the prolonged use of exogenous estrogen in postmenopausal women. One publication 
reported on the first 21 cases submitted by physicians to a registry of cases of adenocarcinoma of the 
endometrium in women under 40 on oral contraceptives. Of the cases found in women without pre- 
disposing risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral 
. contraceptives were first given, polycystic ovaries), nearly all occurred in women who had used a 
`- sequential oral cogtraceptive. These products are no longer marketed. No evidence has been reported 
suggesting an increased risk of endometrial cancer in users of conventional combination or progestin- 
only oral contraceptives. 
Several studies have found no increase in breast cancer in women taking oral contraceptives or estrogens. 
One study, however, while also noting no overall increased risk of breast cancer in women treated with 
.... oral contraceptives, found an excess risk in the subgroups of oral-contraceptive users with documented 
.— benign breast disease. A reduced occurrence of benign breast tumors in users of oral contraceptives 
-hasbeen well-documented. 
^ In summary, there is at present no confirmed evidence from human studies of an increased risk of cancer 
. . associated with oral contraceptives. Close clinical surveillance of all women taking oral contraceptives 
| is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleeding, 
- . appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family 
-— history of breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms 
— should be monitored with particular care if they elect to use oral contraceptives instead of other methods 
| of contraception. 4. Hepatic Adenoma: Benign hepatic adenomas appear to be associated with the use 
__ of oral contraceptives. Although benign, and rare, hepatic adenomas may rupture and may cause death 
through intra-abdominal hemmorthage. This has been reported in short-term as well as long-term users 
— oforal contraceptives, although one study relates risk with duration of use of the contraceptive. While 
- . hepatic adenoma is a rare lesion, it should be considered in women presenting abdomigal pain and 
...— tendemess, abdominal mass or shock. 
. . Afew cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The 
| . relationship of these drugs to this type of malignancy is not known at this time. 5. Use in Pregnancy, 
| Birth Defects in Offspring, and Malignancy in Female Offspring: The use of female sex hormones — both 
. estrogenic and progestational agents — during early pregnancy may seriously damage the offspring. 
— . lthas been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
... increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 
| This risk has been estimated as not greater thag 4 per 1,000 exposures. Although there is no evidence 
. at the present time tht oral contraceptives further enhance the risk of developing this type of malig- 
|... nancy such patients should be monitored with particular care if they elect to use oral contraceptives 
| . instead of other methods of contraception. Furthermore, a high percentage of such exposed women 
- . (from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Although similar data are not available with use of other estrogens, it cannot be presumed 
that they would not induce similar changes. 
Several reports suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb-reduction defects. One case-control 
____ study estimated a 4.7-fold increase in risk of limb-reduction defects in infants exposed in utero to sex 
—— hormones (oral contraceptives, hormonal withdrawal tests for pregnancy, or attempted treatment for 
| threatened abortion). Some of these exposures were very short and involved only a few days of treatment. 
E i The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one 
| -in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an attempt 
- to treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective 
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ral these indications, and there is no evidence from well-controlled studies that progestins are effective 
r these uses. 
There is some evidence that triploidy and possibly other types of polyploidy are increased among 
abortuses from women who become pregnant soon after ceasing oral contraceptives. Embryos with these < 
anomalies are virtually always aborted spontaneously. Whether there is an overall increase in spon- è 
taneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown. 
It is recommended that, for any patient who has missed two consecutive periods, pregnancy should 
be ruled out before continuing the contraceptive regimen. If the patient has not adhered to the prescribed 
schedule, the possibility of pregnancy should be considered at the time of the first missed period, and 
further use of oral contraceptives should be withheld until pregnancy has been ruled out. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to the fetus, and the advisability of 
continuation of the pregnancy should be discussed in the light of these risks. 
It is also recommended that women who discontinue oral contraceptives with the intent of becoming 
pregnant use an alternate form of contraception for a period of time before attempting to conceive. A 
Many clinicians recommend 3 months. 
Administration of progestin-only or progestin-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 6. Gallbladder Disease: Studies report a doubling of the risk 
of surgically confirmed gallbladder disease in users of oral contraceptives or estrogen for 2 or more 
years. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tolerance has been observed 
in a significant percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic 
patients should be carefully observed while receiving oral contraceptives. 
An increase in triglycerides and total phospholipids has been observed in patients receiving oral contra- 
ceptives. The clinical significance of this finding remains to be defined. 8. Elevated Blood Pressure: An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some women, 
hypertension may occur within a few months of beginning oral contraceptive use. In the first year of use, 
the prevalence of women with hypertension is low in users and may be no higher than that of a compar- 
able group of nonusers. The prevalence in users increases, however, with longer exposure, and in the 
fifth year of use is two-and-a-half to three times the reported prevalence in the first year. Age is also 
strongly correlated with the development of hypertension in oral-contraceptive users. Women who 
previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. 9. Headache: The onset or exacerbation of migraine or develop- 
ment of headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation 
of oral contraceptives and evaluation of the cause. 10. Bleeding Irregularities: Breakthrough bleeding, 
spotting, and amenorrhea are frequent reasons for patients discontinuing oral contraceptives. In break- 
through bleeding, as in all cases of irregular bleeding from the vagina, nonfunctional causes should be 
bome in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, 
time or a change to another formulation may solve the problem. Changing to an oral contraceptive with ~ 
a higher estrogen content, while potentially useful in minimizing menstrual irregularity, should be done 
only if necessary, since this may increase the risk of thromboembolic disease. 
Women with a past history of oligomenorrhea or secondary amenorrhea or young women without 
regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinua- 
tion of oral contraceptives. Women with these preexisting problems should be advised of this possibility 
and encouraged to use other contraceptive methods. 11. Ectopic Pregnancy: Ectopic as well as intra- 
uterine pregnancy may occur in contraceptive failures. However, in oral-contraceptive failures, the ratio 
of ectopic to intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the drugs are more effective in preventing intrauterine than ectopic pregnancies. The higher 
ectopic-intrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12. Breast-feeding: Oral contraceptives given in the postpartum period interfere with 
lactation. There may be a decrease in quantity and quality of the breast milk. Furthermore, a small 
fraction of hormonal agents in oral contraceptives has been identified in the milk of mothers receiving 
these drugs. The effects, if any, on the breast-fed child have not been determined. If feasible, use of oral 
contraceptives should be deferred until the infant has been weaned. 
PRECAUTIONS: GENERAL 1. A complete medical and family history should be taken prior to initiation 
of oral contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and 
relevant laboratory tests. As a general rule, oral contraceptives should not be prescribed for longer than 
1 year without another physical examination being performed. 2. Under influence of estrogen-progestogen 
preparations, preexisting uterine leiomyomata may increase in size. 3. Patients with history of psychic 
depression should be carefully observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral contraceptives should stop medication 
and use an alternate method of contraception in an attempt to determine if the symptom is drug-related. 
4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, 
and only with careful monitoring, in patients with conditions which might be aggravated by fluid reten- $ 
tion, such as convulsive disorders, migraine syndrome, or cardiac or renal insufficiency. 5. Patients 
with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice while 
receiving oral-contraceptive therapy. If jaundice develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution in such patients. 7. Oral-contraceptive 
users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. The clinical significance of this is yet to be determined. 8. Serum folate levels may be depressed 
by oral-contraceptive therapy. Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation, it is possible that if a 
woman becomes pregnant shortly after stopping oral contraceptives, she may have a greater chance of 
developing folate deficiency and complications attributed to this deficjency. 9. The pathologist should 
be advised of oral-contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine- 
and liver-function tests and blood components may be affected by estrogen-containing eral contraceptives: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. 

c. Increased thyroid-binding globulin (TBG) leading to increased circulating total-thyroid hormone, 
as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Decreased pregnanediol excretion. 

e. Reduced response to metyrapone test. 
DRUG INTERACTIONS: There is increasing evidence that certain drugs may interact with combina- 
tion oral-contraceptive agents in such a way as to reduce their contraceptive efficacy. In some such 
cases it appears that enzyme induction is the primary mechanism of action involved. Clinically significant 
evidence of drug-drug interaction has been reported in association with use of combination oral contra- 
ceptives and the following drugs: rifampicin, ampicillin, barbiturates, diphenylhydantoin, primidone. The 
concomitant use of these products with combination oral contraceptives may lead to intermenstrual 
bleeding and/or pregnancy. . 
ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been 
associated with use of oral contraceptives (see Warnings): thrombophlebitis; pulmonary embolism; 
coronary thrombosis; cerebral thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; 
congenital anomalies. B 
There is evidence of an asgociation between the following conditions and use qf oral contraceptives, 
although additionaleonfirmatory studies are needed: mesenteric thrombosis; benign hepatomas; 
neuro-ocular lesions, e.g., retinal thrombosis, optic neuritis. 
The following adverse reactions have been reported in patients receiving oral contraceptives and are 
believed tbe drug-related: nausea, usually the most common adverge reaction; vomiting, occurring in 
approximately 10% or less of patients during first cycle. (Other reactions, as a general rule, are seen 
much less frequently or only occasionally. ); gastrointestinal symptoms (such as abdominal cramps and 
bloating); breakthrough bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorrhea during 
and after treatment; temporary infertility after discontinuance of treatment; edema; chloasma or melasma 


decrease); change in cervical erosion, and cervical secretion; possible diminution in lactation when given 
immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; rash 

(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. 

The following adverse reactions have been reported in users of &ral contraceptives, and the association 

has been neither confirmed nor refuted: premenstrual-like syndrome; intolerance to contact lenses; 

change in comeal curvature (steepening); cataracts; changes in libido; chorea; changes in appetite; 

cystitis-like syndrome; headache; nervousness; dizziness; hirsutism; loss ¥ scalp hair; erythema multi \ 
forme; erythema nodosum; hemorrhagic eruption; » ^ ® 
vaginitis; porphyria; impaired renal function. 

ACUTE OVERDOSE: Serious ill effects have 
not been reported following acute ingestion af large 

doses of oral contraceptives by young children. each tablet gon 03 d e 
Overdosage may cause nausea, and withdrawal with 0.03 mg ethinyl estradiol, yeth 
bleeding may occur in females. Wyeth Laboratories Phila., Pa. 19101 
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KEITH P. RUSSELL, M.D. 
Los Angeles; California 


THi1s ADDRESS will,express some of the cries and 
whispers which arise as one contemplates the contem- 


porary scene in our specialty. It is, of course, im- 
possible to paint a broad canvas in this regard, but I will 
take this opportunity to express some of my own con- 
cerns, some personal reactions to current trends, and a 
few hopes for the future of our specialty and, in par- 
ticular, of dur Association. 

‘A current topic that has been of special interest and 


is professional liability, which was more commonly 
identified at one time as “malpractice.” An accumula- 
tion of activities and events involving most specialties 


has led to confusion and misunderstanding in regard 


to the practicalities of our special field of medicine. Of 
immediate concern is the effect of such technologic 
advances as mechanical fetal heat rate monitoring, am- 
niotic flnid analyses, chromosomal determinations, and 


| great concern at present in the practice of our specialty > 


laparoscopy. Numercus examples of the effect these - 


advances have had upon the field are now appearing in 


the courts. Later in this discussion 1 a present some’ 
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illustrations of this situation. Inconsistency in the judi- 
cial sphere has led to bizarre outcomes in many cases, 
so it is apparerit that there is great need for consider- 
able medical input toward a change in the tort system, 
as now. being applied in the legal aspects of medical 


Us practice. Application of newer technitjues whose roles 


are still not thoroughly elucidated has often resulted in 
what is popularly termed “defensive .medicine,” but 
which is in reality a loss of the proper clinical approach 
to m problems. ` 


A ED) and a whisper 


It is my view that our senior societies (sch as this 
Association), with their professional standing and the 
excellence of their members in the field of medicine, 
should exert every effort to reform the tort system. 


"This system has imposed an unrealistic approach to 
the practice. of medicine. Consequently, our organi- 


zations should be bombarding the American Bar Asso- 
cidtion with resolution after resolution condemning the 
basic wrongs of the tort system as applied to jurispru- 
dence in medical-legal matters. Most students of the 
problem have agreed that the malpractice crisi? is not 
solely the fault of the medical profession, the. legal 
profession, or the insurance industry. Rather, the fault 
lies in the basic system which applies tort law to 
medical-legal matters. Tentative steps have been taken 
to correct this situation, but ultimate: change appears to 
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be far in the future. Our societies, especially our 
senior societies, should actively insist upon reasonable. 
changes that provide for rightful assessment of the 
complex problem of maloccurrence versus malprac- 
tice, . 

Although granting of judgments or settlements for 
"pain and suffering" may be justified in certain cases of 
maloccurrence, there is no Justification for a plaintiff's 
attorney receiving approximately 50 per cent of such 
awards. In a recent case in which an allowance of 
$60,000 was made for pain and suffering, the attorney 
realized $35,000, although he certainly underwent 
neither pain nor suffering in association with the com- 
plication and subsequent treatment of the patient. . 

As Foote? notes, negligence is the basic concept un- 
Genlying American tort law. “Tort” in French means‘ 

“wrong.” It is a tort if the doctor does not fulfill his 
responsibility of reasonable care for his patient, which 
is his legal as well as professional and ethical duty. The 
essential component of this requirement lies in the 
word “reasonable.” There must be reasonable medical 
probability that negligence existed, and two experts 
may differ on what is reasonable. An error in judgment 


made by the doctor does not in itself establish liability, 


when other competent physicians might have erred 
within reason in the same way. Such concepts establish 
the "standard of care" in the community. 

It should be our concern to inform the public as well 
as our responsible colleagues in the legal profession as 
to the need for change in this medicolegal milieu, and 
our Association should support such efforts. 


Technologic considerations 


Many educators and clinical teachers have shown in- 


creasing anxiety over the question of whether or not 


medical technology is replacing clinical skills in the 
modern care of patients. Editorials in the Journal of the 
American Medical Association, papers on frequently ob- 
served errors in physical examination, and numerous 
erudite lecturers” ^ * 5 have directed their attention to 
this problem, and the feeling is that the answer to the 


question is very likely affirmative. Engel’ expresses it - 


this way: "The dehumanizing effects of technology are 


- well recognized. Less appreciated is the extent to which 
= 'dependénce on technological approaches in medicine 


has impeded the education of the physician and the 
application of the scientific method to the study of dis- 
ease and care ofẹ patients. . . . The personal re- 
lationship with patients is tenuated and distorted, for 
those physicians too heavily dependent upon data re- 
ported by sources extraneous to both themselves and 
the patient.” I maintain that we must seek to re-elevate 


‘clinical observation and clinical reasoning to their 
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proper places as cornerstones of clinical science, par- 
ticularly in the field of obstetrics arid gynecology. 

Let me briefly cite some recent examples of this 
situation. 


Case reports 

Case 1. The patient was a 30-year-old primigravid 
woman one week past the expected date of confine- 
ment. She came to the hospital in the carly stages of 
labor and was sent home until labor was more effective. 
She returned at 9:00 p.m. with the cervix 4 cm. dilated; 
presentation at the -1 station, and normal fetal heart 
tones on admission. Shortly after admission, the mem- 
branes ruptured spontaneously, and there was a great 


. deal of meconium present. After evaluation, the junior 


resident ordered preparations for cesarean section, 
applied the electronic fetal monitor, which revealed 
normal regular fetal heart tones, and notified the 
senior resident. The senior resident advised continued 
observation of the patient for progress in labor. Labor 
progressed slowly through the night, and by 6:00 a.m. 
the cervix was approximately 6 cm. dilated with 
presentation at the —1 station. Since the fetal heart 
tones were normal, continued observation was advised. 
By 6:00 p.m. the cervix had dilated to approximately 8 
cm., and the small amount of amniotic fluid had be- 
come quite thick and continued to be meconium-like in 
color. The electronic monitor indicated a completely 
normal fetal heart pattern. After consultation with his 
staff, the senior resident advised continued,observation 
for another two hours, during which time the cervix 
remained at 8 cm. dilatation. Cesarean section eventu- 
ally was carried out, approximately 25 hours after ad- 
mission and spontaneous rupture of membranes. A liv- 
ing infant, Apgar scores 7 and 9, was delivered. The 
cesarean section was uneventful. Thirty-six hours 
postoperatively, the patient developed an elevated 
temperature; forty-eight hours afterward, the lochia’ - 
was foul-smelling. Subsequently, the patient developed 
intra-abdominal abscesses, ascending pelvic throm- 
bophlebitis, and septic cerebral emboli. While being 
studied for these by angiography the patient went into 
cardiac arrest, from which she was resuscitated al- 
though she remained semiconscious. Eventually, she 
was moved to a nursing home where she.died some 
months later. The major observation in the retrospec- 
tive evaluation of this case was that the fetal heart 
monitor ifidicated no problem with the baby. The clini- 
cal picture of the mother was essentially neglected, be- 

cause the felal monitor indicated no problem with the baby 
despite the meconium passage and failure of labor to 
progress after membranes ruptured. The facts that 
labor was not progressing properly and the patient had’ 
humerous other factors demandigg clinical evaluation 
were literally passed over by those in imntediate atten- 
dance on the teaching staff, becduse they were 
influenced By the normal monitor taches. 
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-Case 2. This patierit was a 32-year-old primigravid | . 


woman at 38 weeks gestation. She had developed “leak- *. 


ing" membranes at 26 weeks’ gestation, and a culture .. 


revealed a Bacteroides infection which responded to 


antibiotics. The patient subsequently had an unevent- | p 
ful prenatal course until she entered.the hospital, near: 
term, in early labor. The cervix was 3 cm. dilated, with | 


a vertex presentation at the 0 station. Membranes were 


Ka 


ruptured by the junior resident, and 4+ meconium was | . 
noted. The fetal monitor was applied immediately, the 
patient was placed on her side, and oxygen was admin- . 

istered. There was no detectable abnormality of the ~ 


fetal heart at that time, based’ upon the ‘monitor 


readings. The resident became engaged in tivo or three |. 


other ensuing deliveries, but nursing, personnel. were. ` 


observing the fetal monitor. The incoming resident, 
who'came on duty at 8:00 a.M., reviewed the record 


and noted that there were occasional incidents. of late | 


deceleration' which appeared to be increasing. He 


made arrangements for immediate cesarean section; 


but, before this could be done, the fetal heart tones | 


disippeared completely on the monitor. The patient 
(having a rim of cervix by this time) was taken to the 


delivery room where midforceps extraction of -a 


stillborn infant was carried out. The nursing and the’ 


atteriding teaching staffs insisted that there had been 


no cause for concern, based upon the monitor , 


readings. - | } 


Case 3. The patient, at 28 weeks’ gestation, entered. 


the hospital with ruptured membranes;of 12 hours’ 


that community. The hospital did not have a training 


' duration and was placed on a fetal monitor, the first in `- 


program, and the attending physician was in constant’ ; 


attendance from the'time the patient entered the hos- 
pital until she was delivered..He had treated the patient 


for gonorrheal arthritis in the early weeks of preg- 


nancy with the accepted therapeutic regimen. Fetal ^" 


heart recordings indicated three different episodes of 


fetal distress during this time, with one drop to 90 beats.: 
. per minute. The infant. was born spontaneously with- ` 
out anesthesia, two and a half hours after POEM , 


There was subsequent evidence that the child had “ 
rebral palsy.” 


the fetal heart tracings. They further testified- that 


there was obvious malpractice in the management of | 
the case, because of these findings. The défense did not 


At the ensuing legal hearirigs, three Ad 
_fessors from local universities testified that there was 
incontrovertible evidence of fetal distress, based upon - 


contest the allegation of the episodes'of fetal distress. | 
The.single defemse expert testified that the’ clfnical B 


judgment of the physician, baséd upon his total knowl- - 


edge of the case, justified hís management. The total 


cost of the legal aspects of this case; including two > 


weeks of trial, exceeded $80,000, despite a Au verdict, s 


for the defepdant doctor. 


Case 4. A junjor resident persisted i in ordering daily | 


estriol determinafions-on a patient with a known an-- 
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: Table I. ‘Objectives of the American Gynecological 
| Society . é : 





II. The object of this Society shall be the promotion of 
` knowledge in all that relates to the Diseases of 
- .'*. Women and Obstetrics 
HI. "The Fellows shall not exceed one hundred and 
. twenty in number 
^ Life, Fellows shall not be limited in number 


k 


. Table II. Objectives of the American AiSSOCIHHOD of. 


-Obstetricians and Gynecologists 





IL. Its: object shall be the cultivation and promotion of 
, knowledge in whatever relates to obstetrics and 
gynecology 


^, HI. The Fellows shall not exceed one hundred -and fifty | 


in number 
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| Table III. Voting results on amalgamation of the 


-American Association of Obstetricians and 


` Gynecologists (AAOG) and the American 
Spree) pee) (AGS) 









No 
preference 


Both .' : 61 4 us ] 
AAOG' 49° 6. - 
“AGS s v 20 ^6 2 
, Unknown > = > i ] - 
Total : 130 .' 40 20 a 


teparium death. The fetal death had been established 
over a period of time by clinical observation and Dop- 
` tone findings. When queried as to the reason for the 
estriol determinations, the resident stated that he was 
taught that this was-the best indicator of fetoplacental 
function and that he felt this was a reasonable Way of 


making absolutely certain the infant indeed had died. 


What this patient actually needed was compassion and 
understanding, with emotional support concerning the 
loss. of this child and counseling concerning the man- 
agement of future pregnancies. As a result of the im- 
. personal laboratory; approach and the reliance on 
methodology, the. patient received none > of these for a 
eaayes period of time. | 


Comment 


My feeling, then, is that medical technology all too. 
_ frequently: replaces. clinical science, especially in our 
discipline which demands, the clinical approach and 
personal patient/ doctor interaction. ` As teachers and 
clinicians,’ we must constantly. guard against fhe re- 
placément of the. art and science of medicine by the 
“awesome power of the laboratory” and the 


: technologic procedures. We must ensure that technol- 
' ogy remains our servant and not our master. 


- , 
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Table IV. Favorable comments on amalgamation 





In favor (27 comments) 
Reduce number of meetings 
More efficiency—single national society 
Eliminate competition 
Improve economy—reduce individual expenses 
Eliminate overlap, repetition—more vitality 
Logical forward move 
No need for two similar societies 
Unite but keep separate identity 





Table V. Unfavorable comments on amalgamation 


Opposed (24 comments) i 
Create too large a society; prefer two smaller meetings 
Different memberships 
Reduce effectiveness at national level 
-Preserve traditions 
AGS more academic orientation, AAOG more clinical 
Each serves as valuable forum, distinct 
AAOG Foundation stumbling block 
Basic differences that cannot be resolved 


Table VI. “No preference” comments on 
amalgamation 





No preference (two comments) 
Just elected and do not understand difference 
Not well informed about reasons pro and con 


Table VII. Proposal on amalgamation 


]. Each Society shall continue its Annual Meeting 
*2. Every third year the Annual Meetings shall be 
combined into a joint meeting, of longer 
duration (five days) 
3. At least one day of the Combined Meeting shall be 
devoted to reports and discussions involving 
* education and practice in our specialty 
4. The Combined Meeting shall alternate between the 
spring and fall in the years it is held 
5. The Councils and Membership Committees of the two 
Societies shall meet together at least once 
annually, for consideration of matters of mutual 
interest to the Societies 


6. Both Societies shall continue active participation in the _ 


Liaison Committee for Obstetrics and Gynecology 


.Amalgamation 


. I turn now to a final cry and whisper thatis somewhat 
a family affair. For some years there have been recur- 
rent discussions regarding a possible amalgamation of 
our two senior professional, invitational organizations. 
Both gvere formed» more than 40 years before the 
American Board of Obstetrics and Gynecology and 50 
years before the American College. Both have limited 
memberships and essentially identical objectives (Ta- 
bles I and HH). 
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Surveys recently have been made on the subject of 
amalgamation, and the responses of the respective 
memberships are summarized in Tables III, IV, V, and 
VI. Approximately 65 per cent of the membership of 
the two societies overlaps. 

I submit that there is yet à third society, formless as 
an ameba, with shifting and changing pseudopods. It is 
the O.M.D.B.—the Over My Dead Body society. The 
members open all meetings by chanting in unison: 
"Never, never, never.” I do not wish to appear overly 
facetious, but I feel we must face the concerns ex- 
pressed by many of our Fellows that consideration of 
possible amalgamation be continued. In this regard, I 
offer a proposal that is summarized in Table VII. No 
one expects movements toward amalgamation to be ac- 
complished rapidly. However, it is hoped that pro- 
posals such as the one I submitted will cause the matter 
to continue to be evaluated. The growth of such orga- 
nizations as the American College of Obstetricians and 
Gynecologists, the Society for Gynecologic Investiga- 
tion, and the Association of Professors of Gynecology 
and Obstetrics has provided programs and forums to 
the extent that “original” contributions ‘are inevitably 
duplicated in many cases. In addition, the motivation 
for membership in our senior societies is frequently 
based upon a desire for prestige, rather than upon the 
development of leadership and the advancement of 
our specialty in all its aspects. 

This proposal is submitted with the earnest hope that 
it will be thoughtfully considered and as a tentative first 
step toward the accomplishment of a reasonable objec- 
tive. 

These then are some. of the “cries ahd whispers” that 
have come.to me during those long hours of the night 
as I follow a patient through the stages cf a prolonged 
labor or that have come during the aftermath of a 
difficult surgical procedure and my discussion with the 
concerned relatives or that come as I loll on a vacation 
beach while the California sun and the Pacific Ocean 
wash away my sodium and chlorides and the thiazides 
eliminate my potassium. THe cry of terror at present- 
ing a "Presidential address" has been replaced by a 
warm whisper and a sense of well-being, because I 
realize that I*am simply talking with friertds and col- 
leagues, fellow members in that greatest of professions 
to which I have been granted the privilege of belong- 
ing. I am privileged to be one of those of whom Robert 


: Louis Stevenson wrote after almost a lifetime of medi- 


cal care: *. . . there are men and classes of men who 
stand above the common herd, . , . the physician al- 
most as a rule. He is the flower, such as*it is, of our 
civilization. And when that time in history is over and 
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done, he will have been thought-to have shared as little exhibited the virtues of-the race." It is a rare privilege 
as any in the defects of the period, and most notably indeed. 
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The incidence and significance of polynuclear follicles 


C. WILLIS SHERRER, M.D. 
BENJAMIN GERSON, M.D. 

J. DONALD WOODRUFF, M.D. 
Baltimore, Maryland l i 


In the treatment of pelvic disorders, ovarian lissue was surgically removed from 165 
patients (divided. into four age groups) and examined microscopically. This article 
presents the incidence of polynuclear follicles and discusses potential significance of these 
structures im the histogenesis of the ovarian teratoma. (AM. J. OBSTET. GYNECOL. 


128: 6, 1977.) 


THE PRESENCE Of polynuclear follicles in both human 
and animal ovaries has been well documented. Known 
also as polyovular follicles and/or polynuclear ova, 
they are more common than uninuclear follicles in 
some mammalian species.’ Nevertheless, most inves- 
tigators” !^ 1% 1% 18 have suggested that such multinu- 
clear structures disappear in the human being 1n 
late embryonic or early postnatal life and thus are ab- 
sent in the adult human ovary. The chance finding 
of binuclear follicles in routine sections of the female 


. gonad and their possible significance in the genesis of . 


the benign cystic teratoma were the principle justifica- 
tions for this study. i 


Material and methods. 


Routine sections, usually two or three in number, 
from ]65 ovaries that had been removed in the treat- 


ment of pelvic disease or gonadal dysfunction were - 


studied for the presence of polynuclear follicles. The 
sections were stained with hemotoxylin and eosin. 
They had not been prepared especially for this study, 
and additional sections were obtained only if the initial 
ones were unsatisfactory for accurate interpretation. In 
addition, the cases that were studied were unselected 
clinically. No effort was made to choose a specific num- 
ber of patients by race, parity, or social status, although 
patients with ovarian neoplasia were elimihated from 
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the study. All patients had menstruated, although cyc- 
lic irregularities were not uncommon since the indica- 
tion for study of the ovary had been infertility with 
anovulation in several Instances. 


Results | 

The patients were divided into five age groups (Ta- 
ble 1). Polynuclear follicles were discovered in the’ 
ovaries of all groups through the fifth decade (Fig. 1). 
As might be expected, the incidence decreased from 57 
per cent recorded in patients under the age of 20 years; 
to 0 per cent in those over the age of 40. The racial 
distribution of the patients is noted in Table II and 
corresponds to the patient population in the-Woman's 
Clinic of The Johns Hopkins Hospital. Furthermore, 
the racial distribution of those patients with polynu- 
clear follicles reflects accurately that o? the study 
group. 

There was no indication that multinuc:ear follicles 
were more commonly found in the ovaries of patients 
using oral contraceptives as compared with those using 
other methods of contraception (Table HI). 

The.parity of those patients whose ovaries contained 
polynuclear follicles was low. However, many were 
young and had either infertility problerms'or pelvic 
inflammatory disease as the indication for surgical 
exploration (Table IV). : 


Comment E ^g 


In 1870, Waldeyer!* first reported tne finding 
of "polyovular" follicles in the ovary ot the dog. 
Schottlancter™ discovered numerous small follicles con- 
taining two to three oocytes in the qvaries of fetuses of 
various ages. Hartman? described from fivetto 10 ova in 
one follicle as well as “5 germinal vesicles in one ovum.’ 
Others have made similar obser vations. , 
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Fig. 1. Polynuclear follicles in the normal ovary of a 22-year-old patient. 


It has been reported that polynuclear follicles are 
seen more frequently in polycystic ovaries, particularly 
after gonadotropin stimulation. Kennedy and Don- 
ohue? suggested that the high incidence of abor- 
tion in women receiving such stimulation may be due 
to the fertilization of polynuclear ova. 

Theories as to the origin of polynuclear follicles are 
many and varied. Simkins!9 suggested that they were 
formed by simultaneous enlargement of two cells 
within a nest of follicle cells. Rab!" believed that 
polyovulate follicles in the young girl subsequently 
separated into mononuclear follicles by the ingrowth of 
follicle epithelium. Hartman? proposed that they re- 


sulted from division of polynuclear ova, concrescences : 


of previously separate follicles, and failure of separa- 
tion. 

Relationship to genesis of teratomas 

Since the benign cystic teratoma is the most common 
ovarian tumor recorded during the early decades of 
life and since it appears to be of germ cell origin, the 
possible histogenetic relationship between the polynu- 
clear follicle and the teratoma, specifically the mature, 
variety, was an important facet of this study. 

Historically, two basic theories concerning the gen- 
esis of tho teratoma have been proposed: (1) It was 
related to elerhents which, sequestered at an early stage 


‘of embryogenesis, developed at some later date into 


Table I, Incidence of polynuclear follicles (PNF) 





Cases with PNF 


<20 yr. 25 14 57% » 
20-29 yr. 28 4 14 
30-39 yr. 34 4 12 
40+ yr. 78 0 0 

Total 165 22 13 


: 
the multiple elements seen in the teratoma: (2) it repre- 
sented aberrant development of the germ cell, ie., 
parthenogenesis. Most investigators in the past two de- 
cades have accepted the. latter thesis. Parenthetically, 
there are those who support neither theory but have 
proposed no acceptable alternative. 

Circumstanually, it cannot be denied that the germ 
cell seems to be the necessary ingredient in the his- 
togenetic equation of teratoma. The position at which 
these neoplasms arise, 1.e., the posterior midline of the 
body or the gonad, presents a convincing geographic 
argument in favor of the germ cell theory. The absence 
of such tumors in the ageneticegonad lends, further 
support to this thesis. Thus, parthenogenesis or aber- 
rant development of the germ cell has been the vague 
but generally accepted process by which these neo- 
plasms arise. 

Animal studies have documented the development 
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Fig. 2. Two seins vesicles in'a follicle with prolifera granulosa. p3 


Table II. Incidence of. polynuclear follicles oy. race 
and: age ; 









Ovaries with 





Total cases’ 





by race* | PNF 
490 yr. 14 Al 8(57%) 6(54%) 
20-29 yr. 19 8 2(10%)  1(12.5%) 
30-39 yr. — 17 17 2(12%) 9(12934) 
740 yr. 43 (35 0(0%) O(0%)- ^ 
Total ~ 93 71 12(13%) —— 9(18%) 





*"Qther race" (one case). i 


_of such lesions from “parthenogenetically activated 
pi aA - 
,..mouse eggs.” Stevens and Varnum'!' obtained tera- 


tomas by inbreeding certain strains of mice through ` 


several generations. Interestingly, the resultant ter- 
. atomas were composed largely of mature elements. 
- Similar teratoid lesions in.the testis appeared to be 
under strong genetic control and were observed in 
male animals of 15 days’ gestation. Conversely, lesions 


in female micé did not appear until the animals were 


^ old enough to have corpora lutea, and oocyte cleavage 
was not observed in ovaries of mice 17 days of age or 
younger. The data seggest that, in these experiments, 


there seemed to be a different genesis for such teratoid - 


tumors in male and female animals. Others? $> ?° have 


produced .parthenogenetic developnient by. electric 


shock and by in vitro culturing of eggs after removal of | 


the cumulus with hyaluronidase.’ In these experiments 


j 


the parthenotes were composed of both haploid and 
diploid cells. | 

Interestingly, the most frequent reaction to parthe- 
nogenetic stimuli has been the extrusion of the second 
polar body with reformation of the haploid pronucle- 
us. Completion of the second meiotic division can take 


place without extrusion of the second polar body, and 


it results in the formation of a single diploid pronu- 
cleus or two haploid pronuclei, or in immediate cleav- 
age. A | ' 

Certain clinicopathologic differences ` among the 
common teratomas arising in male and female gonads - 
demand explanation, and they may pose a question 
about parthenogenetic development from the basic 
germ cell as the only acceptable theory to explain the 
': genesis of all such neoplasms. For example, among all 
testicular teratomas recorded in the files of the Surgical 
Pathology Laboratory of The Johns Hopkins, Hospital 
between the years 1971 and:1975, none was diagnosed 
as a mature teratoma. Similarly, Hunter and Lennox® 
stated that determination of the sex of teratomas was 
difficult in the male subject since well- differentiated 
testicular tumors were rare. T 

Although the adult cystic teratoma is rarely seen in 


. the testes, this variety of teratoid lesion accounts for 


approximately 95 per cent of all such tumors in the 
female gonad. Furthermore, these “adult tumors” 
rarely are found in the ovary prior to puberty, while 
the embryonal or extraembryonal neophsms; often as- 
sociated with dysgerminoma, occur within the first two 
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Table III. Method of contraception used by patients 
with PNF 


Method No. 
None | ge 
Not state 5 
Intrauterine contraceptive device 3f 
Oral contraceptive 91 
Diaphragm I 
Total : 23 


*Two cases of primary infertility and two cases of Stein- 
Leventhal syndrome. | 

tOne patient used both an intrauterine contraceptive de- 
vice and an oral contraceptive. 


Table IV. Indications for operation in 22 cases with 
PNF 


Y 


z 


Indication 


Pelvic inflammatory disease 
Stein-Leventhal syndrome 
Endometriosis 

Ovarian cyst 
Carcinoma of the cervix 
Sterilization 
Menometrorrhagia 

Tubal pregnancy 

Genetic abnormality ' 


Total 


NO 
24 REGNO CC 


decades of life in the female subject and are the more 
common teratoid lesions in the male subject. Thus, it 
must be assumed that the latter are related to parthe- 
nogenetic development of the germ cell de novo. 
Nevertheless, Runge’ described a:corpus luteum in 
a newborn ovary, dnd Grohe’ reported the presence 
of mature follicles in a 9-month-old child. In the 
review of 486 teratoid lesions. in the Gynecologic 
Pathology Laboratory of The Johns Hopkins Hospital, 
the youngest patient was 14 years of age. In another 
population of 88 patients with mature teratomas, two 
were under the age of 13 years (one was only five 
months of age). 

In a discussion of the origin of teratomas, Ashley! 
suggests four hypotheses, three of which are the com- 
monly.proposed theories, ie., they arise: (1) as in- 
cluded twms or "fetus-in-fetu," (2) by parthenogenetic 
development of germ cells, and (3) by stimulation of 
"rests" of totipotent cells, sequestered during the pro- 
cess of embryogenesis. The author added a fourth 


theory by suggesting that the tumors arise from hap-. | 


loid cells by parthenogenesis, possibly the fusion of two 
such cells. Linder and co-workers? ' studied normal 


tissues and those of benign cystic teratomas from five 


patients. The "differences in zygosity between the ele- 
ments in the tümors and cells from other foci sug- 
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Fig. 3. The potentialities of meiotic divisions in a polynuclear 
follicle. 


gested that the teratomas were parthenogenetic tumors 
arising from a single germ cell after the first meiotic 
division. Nevertheless, the authors suggested that the 
union of the oocyte and second polar body might result 
in the formation of a teratoma. 

In the female gonad, most germ cells are encapsu- 
lated at or before birth, thus, meiotic activity is halted 
at some stage during the first meiotic division. Since 
such individual germ cell isolation does not occur in the 
male subject, mitotic activity continues. The process of 
meiotic division in adult life produces different end 
products in the sexes. The spermatids which result 
from both meiotic divisions are said to be equal in all 
respects, Le. nuclear and cytoplasmic components. 
Conversely, thé first and second polar bodies in the 
female gonad differ from the secondary oocyte and the 
ovum in that, although they have similar genetic mate- 
rial (23 chromosomes), their cytoplasm is sparse. Jt is 
conceivable that the union of such atypical and inade- 
quate cell$ in the ovary could result in an abnormal 
product. Consequently, although parthenogenesis is 
the most acceptable theory to explain the development ` 
of the immature teratomas in male subjects and in pre- 
pubertal female subjects, anothét theory may explain 
more easily the development of the common and more 
mature lesions of the postpubertal woman. The union 
of equal spermatids, if such occurs, should not produce 
an atypical variant on the normal fetus, e.g., fetus-in- 
fetu. Conversely, the union of the relatively inadequate 
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polar bodies or of the polar body with the oocyte might 
result in a relatively mature but abnormal product. 
Thus, the ovary, particularly that gonad which contains 
polynuclear follicles, offers a fertile field for the devel- 
opment of bizarre but relatively mature teratomas. The 
polynuclear follicle possibly is at highest risk because if 
two or more germinal vesicles were to proceed through 
the stages of meiotic division within the unruptured 
follicle (Fig. 2) the close proximity of at least four polar 
bodies and two ova might allow for the union of these 
haploid cells (Fig. 3). Such a union of haploid cells has 
been documented in animals and may occur in human 
subjects, as suggested in the prior discussion. Thus, the 
presence of polynuclear follicles could explain the 
unique difference in the incidence of mature teratomas 
in male and female subjects: 

The nuclear sex of the teratoma provides an addi- 
tional area for study on the subject of histogenesis?: '? 
7? [t is well known that, the karyotype of mature 
teratomas in the female subject has been 46,XX in 
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Discussion 


DR. ARTHUR HERTIG, Southborough, Massachu- 
setts. The authors made a careful study of the 
ovaries from 165 patients and found 23 with polynu- 
clear follicles. They present an attractive thesis to ex- 
plain the relative frequency of immature teratomas in 

‘the male subject and mature teratomas in the female 
‘subject. Stated simply, spermatids are equal in 


chromosomal and cytoplasmic content; terafomas arise - 


in the male subject by parthenogenesis therefrom. 
However, in the female subject although the nuclei of 
the secondary oocytic and polar bodies have the same 
number of chromosagnes, they are of unequal poten- 
tiality because of cytoplasmic differences. Upon fusion 
of nuclei and polar bodies, various combinations of ma- 
ture teratomas result (there are nine in Fig. 3). How- 
ever, this thesis would not seem to explain the origin of 
benign cystic teratomas in the regions through which 
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-approximately all cases. In contrast, the karyotypes of 


teratomas in males are distributed almost equally be- 


tween the XY and XX karyotypes. Do both mature 


and immature teratomas demonstrate the same chro- 
mosomal characteristics? At this point, the answer 


‘must be affirmative. If this is true, then the differential 


in karyotypic patterns between the tumors of pure 
parthenogenetic origin and those resulting from the 


_union of haploid cells or of more mature origin would 


not be reflected in the kayotype. 
In conclusion, it is well known that benign cystic 
teratomas are common in the ovary and rare in the 


. testes. Furthermore, it has been demonstrated by this 


study that polynuclear follicles are common findings in 
the young adult ovary. Since there are striking differ- 
ences in the incidence and variety of teratoid lesions | 
noted in the male and female gonad, it is proposed that 
the presence of polynuclear follicles in the ovary may 
serve to explain these differences. 
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the primordial oocytes traverse to reach the genital 
fold of the urogenital ridge in the developing embryo. 
As far as we are aware, these “lost” germ cells have no 
follicular structure around them and do not undergo 
maturation while in the structures of the midline, the 
gut mesentery, or the gut wall. Yet, as the authors point 
out, teratomas are found in these locations. 

This thesis has no statistical or biological proof, but it 
is worthy of,future study and experimentation. 

The authors have tackled a problem that is as basic 
and mysterious as the force that causes the fertilized 
ovum to cleave and begin the morphologic sequence of 
events that results in embryonic life. We know what 
meiotic and mitotic spindles look like, but we do not 
understand why one blastomere of the two-celled 
human ovum- should be embryogehic and the other 
trophoblastogenic. : 

I have a few questions: . 
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l. Why were patients | with .ovarian: neoplasia. ex- 
cluded ‘from the study? There might bea correla- 
tion, OE. : 

2. Was the decreased prevalence of poea fol- - 
licles a function of age per se.(atresia) or were counts of - 


oocytes made after age 40 to determine whether. Pn Ms 
absence of polynuclear follicles was apparent or real, or - 


were enough oocytes counted? - 

3. Were there 165 patients or 165 ovaries? Theab- 
stract and manuscript are apparently at variance. 

I have a few suggestions: 


1. Would a careful survey of the damada ovaries at, 


The Johns Hopkins Hospital be useful in correlating 
the prevalence of such tumors and polynuclear folli- 
cles? Or do dermoid ovaries have more polynuclear. 
follicles than normal ones? 

2. The authors should refer properly to prevalence, 
of polynuclear follicles rather than the incidence 
thereof (as in the manuscript). For example, “At age 
` 100 the incidence of atherosclerosis i is 0 per cent and its 
prevalence 100 ‘per cent” (professor David Rutstein, ` 
Preventive Medicine at Harvard). E 

3. Should not the follicles referred to be- called 
polyovular rather than polynuclear? I did not receive 
Fig. 1 and 2, so I cannot really tell from the manu- . 
- Script. 

4. In the paper ihe authors state that polynuclear 
follicles were discovered through the fifth decade; ac- 
tually they were discovered through the fourth decade 
(up to 40 years). 

In conclusion, the authors are to be commended for 
their excellent obsérvations and provocative thesis. I 
only. wish that I were a more sophisticated biologist, 
versed in the mysteries of germ cells. Pertinent to the 
thesis are several slides (all previously published): a ma- 
ture secondary, human óocyte in meiosis, presumably __ 
forming the first polar body; a 5 mm. human. embryo; 
a section of a 5 mm. human embryo to show migration 
of germ cells; and last.a quotation from Dorothy 
Parker regarding parthenogenesis: “The world is full 
of so many menaces, ‘but none: so dire as parthe- ” 
nogenesis.' S d | 

DR. ALBERT GERBIE, Chicago, lilinois It is idus a 
pleasure to hear or read a paper by Dr. Don Woodruff . 
because" his work is filled with interesting, new, and. 
provocative ideas and theories. This paper is no excep- 
tion. I had the advantage of having a past president 
and editoi’ (in fact, two) this paper, and they had:two 
suggéstions, primarily for indexing purposes: (1) that 
the word ovarian be added to the title (and I see this 
has essentially been done), and (2) that reference’ be - 
‘made to the authors’ theoretical relationship between, 
polynuclear ovarian follicles and the histogenesis of . 


~ benign cystic teratomas, since the discussion~ in the 


paper was almost éntirely on this subject: 
Alterations jn the normal mechanism of follicle de- ` 
velopment may 1 result i in the abnormalities rejected i in 
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this paper. The persistence of cytoplasmic intercellular, 


. bridges. which usually’ disappear at the end of the 


meiótic prophase, may prevent the separation of 
oocytes prior to their being surrounded 3 conc cells, 
_ resulting in polyovular follicles. . 

The formation of exceptionally large polar bodies 
has been, reported as an error in meiotic division. 
These contain an organized metaphase 1I spindle and 
might be'confused with polynuclear oocytes. 

Ihe statement by the authors that". . . the possible 
histogenetic relationship between the polynuclear folli- 
cle and the teratoma, specifically the mature variety, 
„was an important facet of this study,” stimulated, the, 
following thoughts and questions. 

Patients with ovarian neoplasms were eliminated ` 
, from this study. It would be most interesting to know , 
how’ many of these patients had ovarian teratoid 
tumors and if. there was an increased number of pa- 
üents with polynuclear follicles in this group. 

Did any of the patients with polynuclear follicles de- 
velop ovarian teratoid tumors in the same ovary if it 
had been left in situ or in the other ovary? 

An over-all incidence of 13 per cent polynuclear fol- 
 licles, with 57 per cent occurring in women under 20: 
yeárs of age, certainly correlates with the age groups 
for being teratomatous. I wondered what percentage 
of the.ovarian follicles were multinucleated, or was this 
just an isolated finding in those ovaries? 

Ovarian teratomas are bilateral in about 15 per cent 
of these younger women. Apparently, bilaterality could 
chot have been studied in this series since the report is 
of 165 ovaries from 165 patients, consequently, have, 
"the authors looked for bilateral polynuclear follicles in 
other patients? | 

The authors’ hypothesis that benign ovarian cystic 
teratomas are the result of a union of haploid nuclei in 
polynuclear follicles contradicts data from * genetic 
studies. 


Linder -has demonstrated the pathogenic origin of. 
benign cystic ovarian teratomas by the chromosomal 
and electrophoretic differences between host and ' 
teratoma cells. 

Chromosomal and electrophoretic findings showed 
homozygosis of chromosomal markers close to the cen- 
tromere and heterozygosis of the electrophoretic 
markers further away from the centromere in all 
teratomas studied. Linder calculated that the possibility 
of these chromosomal findings occurring by chance 
alone i is one half to the seventeenth power. 

` For a teratoma to originate from two independently . 


mature ova (even ir a single follicle), there would have 


to be equal numbérs of homozyg@us and heterezygous 
tumors. The cytogenetic results of Linder's study es- 
sentially rule out this possibility. — 
' DR. HOWARD W. JONES, JR. Baltimore, Mary- 

land. About 10 years ago, I examined a young lady who 
had no secondary sexual Revelopment: She was 14 


i f 
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years of age and had ambiguous external genitals. In 
the course of the work-up, it was discovered that while 
she had chromosomes which were 46,XX she also had 
a strain of cells which were 46,XY. This was deter- 
mined on a number of occasions, and the strains of 
cells were divided about equally. Thus, she could be 
categorized not as mosaic but rather chimerous, the 
difference between the two, of course, being that in 
mosaicism there are two’ strains of cells from a single 


zygote, whereas in chimera there are two strains of cells 


from the fusion of two zygotes. 

In addition to the cytogenetic evidence of this, there 
was also genetic evidence of it in the electrophoresis of 
the haptoglobins. Thus, the patient had both cytoge- 
netic and genetic evidence of having arisen from two 
sperms, and the question was “How could this be?" 

One possibility was that this individual resulted from 
fertilization of an oocyte and a polar body, or that she 
was indeed twins which fused, as can happen experi- 
. mentally in certain laboratory animals. However, we 
now have another explanation from the work just 
presented by Dr. Woodruff. I think it is possible that in 
the chimera just described we have an example of 
fertilization by separate sperm of each of the nuclei of 
what has been called the polynuclear follicle. Thus, we 
have an individual who was created by fertilization 
within a single zona pellucida of one nucleus by an 
. X-bearing sperm and of the other by a Y-bearing 
sperm. This seems to me more satisfactory explanation 
than polar bodies or fused twins. k 

DR. WOODRUFF (Closing). The cases of ovarian neo- 
plasia were eliminated from the study group because, 
in many instances, when the tumor had invaded the 
ovary, the picture was confusing. As a result, although 
polynuclear follicles may have been present, the neo- 
plastic alterations obviated accurate evaluation. The 
teratonta also was eliminated since, if we were attempt- 
ing tò evaluate the genesis of such tumors, the result 
might be considered prejudiced. Actually, 486 cases of 
benign teratomas were studied for the presence of 
polynuclear or polyovular follicles, the latter designa- 
tion probably being more accurate. However, many of 
these tumors were resected so that only a small frag- 
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ment of the ovary was available for study. Thus, al- 
though polynuclear follicles were found, statistics as to _ 
“incidence or prevalence” were not available. Actually, 
one of the indications for the study was the presence of 
such structures in the small sections of the ovary re- 
sected with the teratoma. 

Dr. Hertig mentions that teratomas are present at 
extragonadal sites, although maturation of the germ 
cell at such sites is unknown. Actually we cannot arbi- 
trarily deny the possibility that encapsulation of the 
germ cell may occur at extraovarian sizes since the fol- 
licular epithelium is nothing more than mesothelium 
which has invaded the ovary. Thus, such mesothelium 
is available at many intra-abdominal sites. Granted, 
there is no proof of such developments. However; we 
do know that the adult or benign cystic teratoma is the 
most common variety to be found at an extragonadal 
site, accounting for approximately 60 to 80 per cent of 
the cases reported in the literature. 

Dr. Gerbies’s comment about Linder’s work is well 
taken. However, Linder’s study included only five 
cases, and they were not all heterozygous in the host. 
Actually, there were seven of 25 that were heterozy- 
gous, and the rest were homozygous. Consequently, we 
do not know without further study, whether or not this 
observation will continue to be found in teratomas and 
in the host. It certainly is something to follow up in the 
future. 

As to the question of whether a thorough study was 
made as to the number of germ cells, the answer is 


"No." We specifically noted that the study was carried 


out on routine sections, usually two or three, and no 
additional sections were taken unless the initial ones 
were unsatisfactory for interpretation. Our primary 
questions were: (1) Are polynuclear follicles present in 
the normal ovary? (2) If so, what age groups are af- 
fected? (2) Might such structures have any relationship 
to the development of benign cystic teratoma? Al- 
though there is no proof of such association, as the 
discussants have noted, certainly it does explain, or 
help to explain, the rather amazing difference between 
the teratoid tumors that arise in the tests and those 
that arise in the ovary. 


Factors determining human chorion laeve 
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An increased mean diffusion permeability across human choricn laeve in vitro was 
measured for meperidine (D = 5.26 X 1078 cm. sec. ^!) and diazepam (D = 4.51 x 107° 
cm.” sec. *). These values corresponded to large chloroform-buffer partition coefficients (49 
and 29) measured for these two compounds. Diffusion permeability values of 3.98 and 
2.18 x 1079 cm.? sec. ^! measured for urea and glucose corresponded to their relative 
insolubility in. lipid, as indicated by chloroform-buffer partition coefficients of 0.05 and 
0.004, respectively. An increase in placental permeability in vitro to the weak organic 

acid 5,5-dimethyl, 2,4-oxazalidinedione at lower pH’s corresponded to an increase in the 
fat-soluble nonionized fraction of this compound. These data support the concept that this 
tissue is most permeable to compounds of relatively small molecular size andlor with a 

high level of lipid solubility. The large diffusion permeability values measured for 
meperidine and diazepam suggest that these compounds will diffuse rapidly between 

mother and fetus at a maximal rate limited only by uterine blood flow. (AM. J. OBSTET. 


GvNECOL. 128: 13, 1977.) 


A MAJORITY OF placental transfer in the human being 
occurs by simple diffusion between mother and fetus. 
In a previous study, we reported data that suggested 
several pathways for diffusion across human placental 
tissue. Water-soluble, lipid-insoluble compounds most 
likely cross-between the cells through large water-filled 
extracellular channels. The major factor influencing 
the permeation of these water-soluble compounds is 
their molecular size. Lipid-soluble compounds appear 
to cross this tissue by solubility in and diffusion 
through cell lipid or by means of transcellular penetra- 
tion in addition to that fraction crossing through ex- 
tracellular spaces. — 

This study represents additional observations on 
human plàcental permeability in vitro to several differ- 
ent solutes comprising a wide range of molecular 
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weights and lipid solubilities, in an effort to define 
further the influence of such characteristics on the 
mechanism, pathway, and rate of diffusion of thése 
compounds. This study also intends to provide some 
indication of the transport of these compounds be- 
tween mother and fetus in vivo. 


Methods 


Tissues (human chorion laeve) used for these studies 
were obtained within 10 minutes of delivery and 
mounted in an in vitro diffusion chamber (Fig. 1), as 
previously described” °: A gas mixture containing 95 
per cent oxygen and 5 per cent carbon dioxide is bub- 
bled through No. 22 spinal needles into the base of 
both chambers, which are divided by the mounted 
membrane. The gas provides oxygen requirements, 
mixing and'maintaining the pH of a 20 mM. bicarbon- 
ate solution between 7.4 and 7.5. The bathing medium 
also contains physiologic quantities of other electrolytes 
and 50 mg per cent glucose. These experiments were . 
performed between 4 and 38° C, by suspension of the 
diffusion chambers in a constant-temperature water 
bath. 

Concentration differences across the mounted tissue 
layer were created by the addition of 0.1 wCi of 
C;j4-meperidine (Demerol), 0.5 uCi of H*-diazepam 
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Fig. 1. Diagram of diffusion chamber of e ead and co- 
workers? used for these studies. 


(Valium), 10 mg. per cent 5,5-dimethyl, 2,4-oxa- 
zalidinedione (DMO), 10 mg. per cent urea, 100 mg. 
per cent glucose, or 10 mg. per cent para-amino 
hippurate (PAH) to one side of the system. Each solute 
was studied individually in separate experiments. From 
serial measurements of changes in solute concentration 
on Both sides of the chamber over 90 minutes, per- 
meability constants (cm. sec. !) were calculated. Diffu- 
sion coefficients (cm? sec.^!) were estimated with the 
weight of a known area:of membrane and an assumed 
specific gravity of 1.0. Such flux experiments and the 
necessary calculations have been described previously? 

The effect of temperature on the diffusion of these 
solutes was studied, and activation energies for diffu- 
sion were calculated from an Arrhenius plot of the 
solute diffusion rate versus the reciprocal*of the abso- 


lute temperature. Large activation energies for the dif- | 


fusion of lipid-soluble compounds across the placenta 
and other body membranes have been interpreted pre- 
viously as evidence®that these compounds are cross- 
ing this tissue by solubility in and diffusion across cells, 
in addition to diffusion through extracellular chan- 
nels." * Smaller activation energies, similar to values 
obtained for the free diffusion of these solutes in a 
solution of water, have been consistent with the in- 
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terpretation that these solutes cross the placental tissue 
through aqueous channels that possess the physical 
characteristics of bulk water. 

Chorion laeve permeability to DMO was measured at 
pH 5.8 with 28 mM, phosphate buffer and 100 per 
cent oxygen bubbled through the chamber. The diffu- 
sion of DMO was simultaneously compared to PAH, a 
similar-sized lipid-insoluble compound .whose permea- 


bility characteristics do not change with differing pH. 


Partition coefficients for separation of solute be- ` 
tween chloroform and the buffer sclutions used in 


` these diffusion experiments were measured as follows: 


* 


2 ml. of buffer solution containing a known amount of 
solute was shaken with 2 ml. of chloroform until equi- 
librium concentrations of solute in the two solvent 
phases was achieved. No further changes in solute con- 
centration were observed in any sample after 10 min- 
utes. The suspension was then centrifuged, the buffer 
solution was separated, and solute analysis was per- 
formed again in triplicate. 

Cu-meperidine and H-diazepam activity were 
counted in a polyether 611 solution.in a Beckman liq- 
uid scintillation counter? PAH concentration was de- 
termined colorimetrically by means of a diazotization 
reaction, described by Bratton and Marshall.” DMO 
and urea were also measured colorime: ically,* while 
glucose concentration was measured enzymatically. 


Results 


The diffusion of meperidine, diazepam, urea, and 
glucose across term human chorion laeve between 
4° and 38° C. is summarized in Table I. The highest 
mean permeability value at body temperature was 
measured for meperidine (molecular weight 285; 
D = 5.26 x 107? cm.* per sec.~'). Placental tissue was 
least permeable to glucose (molecular weight 184; 
D = 2.18 x 107* cm? per sec.~'). The differing per- 
meabilities of these two relatively similar-sized com- 
pounds corresponded to their widely separate lipid 
solubilities, as indicated by chloroform-buffer parti- 
tioning coefficients. Partition values of 49 were mea- 
sured for meperidine and 0.004 for glucose: An inter- 
mediate permeability value (D = 3.98 x 107° cm? per 
sec.) was measured for the diffusion of the smaller urea 
molecule (molecular weight 60) across placental tissue 
at 38° C. Although urea was relatively insoluble in 
lipids, as indicated by a chloroform buffer partition 
coefficient of 0.02, it penetrated this tissue at an inter- 
mediate rate because of its small size. 

The diffusion across placental tissue of two larger 
compounds with a high lipid solubility, meperidine and 
diazepam, showed a'large temperatute dependence, 
while the variation in diffusion permeability between 4 
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0.8 meperidine 7.8 Kcal /mole 
diazepam 6.6 Kccl /mole 
Q.6 
Q urea 34 Kcal /mole 
o 
94 
o : 
- 
Q.2 
glucose 3.9 Kcal/mole 
32 33 34 oo: 36 
V+ x 10? 


Fig. 2. Arrhenius plot of human chorion laeve permeability to diazepam, meperidine, urea, and 


glucose. 


Table I. Diffusion permeability of human chorion laeve 












` Partition coefficient of 






P: x 10? cm. sec.7! D x 108 cm.? sec.“ 


10.84 + 0.99 (8) 5.96 £ 0.48 (8) 
7.49 + 0.80 (8) 3.13 + 0.19 (8) 
1.74 + 0.95 (4) 1.14 + 0.16 (4) 
9.82 + 1.05 (8) 4.51 + 0.25 (8) 


6.04 + 0.55 (6) 
2.07 + 0.35 (6) 
8.89 + 1.58 (8) 
8.32 + 0.67 (6) 
3.10 + 0.34 (4) 
4.70 + 0.23 (16) 


3.69 + 0,32 (6) 
1.24 + 0.12 (6) 
3.98 + 0.29 (8) 
3.41 + 0.22 (6) 
2.05 + 0.24 (4) 
2.18 + 0.18 (16) 


Compound CHCL; buffer (pH 7.4) 
Merperidine (molecular 38° 49 — 
weight 284) 20* 
4? 
Diazepam (molecular 38° 29 
weight 285) 20° 
4° 
Urea (molecular 38° 0.05 
weight 60) 20° 
4? 
Glucose (molecular 38° 0.004 
weight 184) 20° 
4° 
DMO (molecular 38° 0.03 (pH 7.4) 
weight 129) 0.35 (pH 5.8) 
PAH (molecular s 38° 0.01 (pH 7.4) 
weight 196) 0.02 (pH 5.8) 


Results are given as means + standard errors. The number of experiments is in parentheses. 


and 38° C. for lipid-insoluble compounds, such as urea © 


and glucose, was small. Activation energies (AE) were 
computed for diffusion of meperidine (7.8 Kcal. per 
mole), diazepam (6.6 Kcal. per mole), glucose (3.9 Kcal. 
per mole), and urea (3.4 Kcal. per mole) from a plot of 
their diffusion rates versus the reciprocal of the oa 
lute temperature (Fig. 2). 

In vitro permeability of chorion laeve tg the weak 
organic acid DMO (molecular weight 129; pK 6:13) was 
measured at pH.5.8 and 7.4 in separate groups of ex- 
periments. In each group, the permeability to. DMO 


was simultaneously measured and compared to the . 


permeability of PAH, a compound whose lipid insol- 
ubility changes very little over a wide pH range. An 
increased alsility of the DMO to cross the placental tis- 
sue at the lowef pH is indicated by a mean D value of 
3.97 x 107? cm.” per sec.^!, compared to 3.20 at a 


4,12 + 0.20 (14) 
1.68 + 0.11 (12) 10i 

dis 3.20 + 0.28 (6) (pH 7.4) 
3.97 + 0.57 (6) (pH 5.8) 
2.63 + 0.20 (6) (pH 7.4) 
2.40 + 0.34 (6) (pH 5.8) 


Table II. Chorion laeve permeability of 
water-soluble compounds. 


Molecular D x 109 

Solute weight cm.? sec. ^! 
Urea 7 60 | 3.98 
DMO 129 3.20 
Glucose 184 2.18 
PAH * 190 2.63 


pH of 7.4. The increased permeability at the lower pH 
corresponded to increased .chlorbform buffer parti- 
tioning, measured at the lower pH. The chloroform 
buffer partition coefficient for this compound at pH 
5.8 was 0.35 compared to 0.03 at pH 7.4. In all of these 
experiments, solute transfer was linear with gradient 
and independent of membrane orientation. 
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Table III. Permeability of chorion laeve to DMO and PAH at pH 5.8 and pH 7.4 





Partition coefficient of 


CHCl; buffer (90) 
5.8 0.35 
74 0.03 E 


DMO (% in Nonionized DMO 
CHCl) fraction (95) Dpuo* D p4g* 





Dosto-D pau” 


. 8.97 2.40 1.57 
- 3.20 2.63 0.57 





*D is given in units of 1079 cm? sec.^! 


Table IV. Comparison of permeability data 


















In vitro ` In vivo 
Molec- diffusi- diffusion 
ular vity (cm.? clearance* 


Solute weight (ml. [min.) 





Water 18 6.9 24 
Meperidine . 285 49 5.3 
Diazepam 284 29 4.5 
Antipyrine 180 23 4.5 24 
Urea 60 0.05 4.0 6 
DMO 129 0.03 3,2 
PAH 194 0.01 2.6 
Salicylate 136 0.02 20 
Glucose 184 0.004 9.2 


*From Battaglia, F. C., Behrman, R. E., Meschia, G., Seeds, 
A. E., and Bruns, P. D.: Clearance of inert molecules, Na, and 
Cl ions across the primate placenta, Am. J. OBSTET. GYNECOL. 
102: 1135, 1968. 


Comment 


Permeability of human placental tissue in vitro to the 
compounds used in this study was consistent with pre- 
vious observations suggesting that molecular size and 
lipid solubility are major factors in determining the 
transfer of substances across this membrane. The 
highest permeability values were measured for the 
highly lipid-soluble analgesic agents meperidine and 
diazepam. The rather large temperature dependence 
and 4ctivation energies (6.6 to 7.8 Kcal. per mole), cal- 
culated for the diffusion of these compounds, suggests 
that these substances not only are crossing this tissue 
through extracellular water-filled channels but also are 
diffusing across the cells by solubility in and diffusion 
through cell lipid. í 

The decreased ability of glucose to penetrate this 
tissue corresponded to the low lipid solubility and small 
activation energy for diffusion (3.9 Kcal. per mole) 
measured, for this solute. Such data suggest that glu- 
cose is diffusing only through the water-filled extracel- 
lular spaces, since the small activation energies mea- 
sured in these studies are similar to values previously 
measured for the @iffusion of a similar-sized com- 
pound in a solütion of water.' Thus, this solute is 
probably diffusing through large extracellular chan- 
= hels in which the structure of solvent water is un- 
changed. There was no evidence in these studies in 
vitro to suggest the facilitated diffusion of glucose, as 


has been described across other body membranes. Al- 
though the lipid-insoluble urea (chloroform buffer 
partition coefficient 0.02) crossed this tissue much 
more readily than glucose (with a D value of 3.98), the 
relatively low temperature dependence of this diffu- 
sion process (activation energy for diffusion 3.3 Kcal. 
per mole) suggested that this solute was also diffusing 
by means of the extracellular water-filled pathways and 
that the increased permeability of this compound was 
due to its smaller molecular size. 

Placental permeability to the weak organic acid DMO 
also corresponds to its. relatively small molecular size 


.and lipid insolubility at pH 7.4. When the diffusion 


permeability for the water-soluble, lipid-insoluble com- 
pounds included in this study is arranged accord- 
ing to molecular size (Table II), it can be seen that the 
ability of these solutes to penetrate this tissue corre- 
sponds very closely to their relative molecular size, with 
the smaller compounds crossing more rapidly. — 
Table III shows that the proportion of nonionized 
DMO (pK 6.13) changes significantly within the pH 
range of 5.8 to 7.4 and that the increase in the 


nonionized fraction at the lower pH significantly in- 


creases the lipid solubility or the chloroform-buffer 
partition coefficient of this compound. An increased 
diffusion permeability for DMO was measured ‘at pH 
5.8 (8.97 at pH 5.8 versus 3.20 at pH 7.4). This higher 
permeability at the lower pH corresponds to the in- 
creased nonionized and lipid-soluble fraction of this 
compound. The increase in permeability tc DMO tak- 
ing place at a lower pH can be better appreciated by 
comparing DMO diffusion with the diffusion of the 
lipid-insoluble compound PAH. The lipid insolubility 
of PAH and placental tissue permeability to-this com- 
pound does not change over this pH range; thus, the 


penetration of this compound served as aemarker or 


reference measurement at both pH's. Since PAH cross- 
es this tissue principally through extracellular water- 
filled spaces, the DMO permeability minus the PAH 


. permeability (Dpmo — Dran) can be used to estimate the 
proportion of DMO crossing the membrane by the 


transcellular pathway, by means qf solubility in and 
diffusion through cell lipid. A Domo — Dp o£ 1.57 at 
pH 5.8 represents a significant incréase from the 
Domo — Dran of 0.57 measured at př 7.4. Such data 


—— i 


. Volume 128 


Number ] 


support the concept that decreasing the pH and thus 
increasing the nonionized lipid-soluble fraction of 
weak acid such as DMO increases the placental diffu- 
sion of such compounds by adding a transcellular 
permeation route through cell lipid in addition to that 
portion already diffusing between the cells. 

Table IV compares permeability data obtained in the 
present study with previously reported data from our 
laboratory on in vitro permeability of human chorion 
laeve to other solutes. 

The clinical significance of such transfer data is best 
illustrated by comparing the permeability measured in 
vitro for these solutes with that of several other marker 
molecules. | 

In vivo diffusion clearance studies performed in 
sheep and the rhesus monkey by Battaglia and co- 


workers? and Meschia and associates? have indicated: 


that the transfer of antipyrine between mother and 
fetus represents a.maximal or perfusion-limited clear- 
ance. Thus, any solute shown to diffuse in vitro at a 
similar or greater rate than antipyrine could be ex- 
pected to cross the placenta in vivo at a maximal or 


flow-limited rate. Table IV shows the in vitro permea- 


bility of meperidine and diazepam to be similar to or 
greater than that measured for antipyrine. The large 
diffusion permeability values measured for meperi- 
dine and diazepam correspond to their respective 
high lipid solubilities as given by chloroform-buffer 
partition coefficients. These values indicate that these 
compounds will diffuse between mother and fetus at a 
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Discussion : 


Dr. DAVID CHARLES, St. John’s, Newfoundland, 
Canada. Tfansfer studies from the maternal organism 
to the fetus Have heen numerous but. are far from 
complete or spetific. Drugs which affect the fetus must 
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rapid or maximal rate, limited only by uterine blood 
flow. Such a hypothesis corresponds to the rapid ap- 
pearance of these compounds in fetal circulation in 
vive after administration to the mother,'® !! 

Urea crosses the primate placenta in vivo at a slower 
or intermediate rate, partially flow limited and par- 
tially membrane or diffusion limited. When the lower 
in vitro permeabilities of glucose and DMO are com- 
pared to the permeability of urea, one could predict 
that the diffusion of these lipid-insoluble solutes in vivo 
would also be partially membrane limited. Thus, the 
transfer of these compounds between mother and 
fetus would occur at an intermediate rate, significantly 
below that observed for flow-limited diffusion. 

Demonstration of the increased permeability of pla- . 
cental tissue in vitro to the nonionized, lipid-soluble 
DMO at lower pH's is consistent with previous work 
carried out in this laboratory’ and suggests the pos- 
sibility that pH changes in vivo may have a signifi- 
cant effect on placental permeability to weak prganic 
acids with a pK in the physiologic range. 

In conclusion, this study reports the permeability of 
placental tissue in vitro to a variety of lipid-solible and 
insoluble compounds. It demonstrates that placental 
tissue is most permeable to compounds of a relatively 
small molecular size and/or with increased lipid sol- 
ubility. The increase in placental permeability to the 
weak organic acid .DMO (pK 6.1) at a lower pH, corre- 
sponding to an increase in the fat-soluble, nonionized 
fraction of this compound, is also demonstrated. * 
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traverse the placenta or fetal membranes unless they 
are administered by intrauterine fetal transfusion. 
Most transport mechanisms known to be operational i in 
other biological systems have been observed in the 
placenta or have been postulated. By the application of 
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' more refined procedures involving autoradiography, 
in combination with light and electron microscopy, one 
can expect advances in studies pertaining to placental 
and membrane transport. There is no question that 
conventional electron microscopy, so gainfully em- 


ployed in the past, holds great promise in future explo- 


ration concerning the transfer of substances from 
mother to fetus. More definitive information concern- 
ing diffusion of substances across membranes will be 
available in the future by the use of spin-labeled 
molecules and the determination of the nuclear mag- 
netic resonance relaxation times of the water and lipid 
phases in the membrane. | 

The fact that substances may reach the fetus by 
routes other than the placenta. has been well 
documented. The in vitro studies by Battaglia and his 
associates! suggest that exchange of water and some 
solids might, under certain circumstances, take place 
across the fetal membranes in the human being. This 
work has been confirmed by Levitz and his co- 
workers,? who studied the extraplacental transfer of 
steroid hormones between fetus and mother. From 
such studies it can be concluded that the fetal mem- 
branes are permeable to steroid hormones present in 
the amniotic sac, but, on the other hand, there is only 
scant information concerning the mechanism of trans- 
fer in vitro for other pharmacologic agents. 

Dr. Seeds has continued his studies with a modified 
Ussing chamber to indicate that the "smooth chorion" 
is. capable of penetration by many substances. In 
previous studies, he has demonstrated that urea, 
D-arabinose, and sucrose cross the chorion laeve with- 
out'much difficulty. He noted that although these sub- 
stances do not penetrate as rapidly as water molecules 
they do exert an osmotic effect. Such studies have es- 
tablished the fact that the "smooth chorion" is quite 
porous with extracellular diffusion channels. 

The transfer of drugs is determined not only by the 


size but also by the molecular geometry of the com-, 


pound. The rate of entry of the compound is inversely 
proportional to its molecular weight and degree of 
ionization but proportional to its lipid solubility. 

To ascertain the diffusion capabilities of a mem- 
brane separating two circulations functioning at differ- 
ent pressures in vivo, it is necessary to equate the rela- 
tive directions of flow. On account of the complexity 


of the placenta, only approximations of the diffusing ' 


capacity can be obtained by making such a$sumptions 
as constant pEsmepoiyr in all areas and uniform flow 
patterns. 

Therefore, in extrapolating membrane transport 
from the.chorion laeve to clinical problems, one is deal- 
ing with the amniotic fluid and not directly with the 
fetal circulation. A further point is that antipyrine is 
not completely inert, as it does, to some degr ee, enter 
into ionic reactions with other molecules in tissues. 
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Similarly, lipid-soluble molecules pass freely through 
lipid membranes. Therefore, lipid sclubility and the 
degree of ionization of a drug play an important role in 
transfer. Another aspect which must be considered is 
the metabolic activity of the cell. The rate of entry ofa 
drug is primarily controlled by the lipid solubility of 
the nonionized drug molecule. The latter pertains par- 
ticularly to placental transfer. In general, nonionized 
drugs with high levels of fat solubility are transferred 
rapidly across the placental barrier. 

The present study indicates that solutes 'traverse 
multicellular membranes through aqueous channels 
and/or across the plasma membrane of the cellular 
layer. Many pharmacologic agents, by virtue of their 
molecular size and chemical nature, are bound to vari- 
ous protein molecules in the plasma ‘or other body 
compartments. The interaction with protein serves the 


.useful purpose of providing a depot since the bound 


portion of the drug is in equilibrium with the free 


form. Diazepam is lipid soluble and has a small 


molecular weight; therefore, it readily penetrates bio- 
logical membranes. 

One would be interested to know whetaer Dr. Seeds 
has used serum as a perfusate because the over-all 
transfer of a substance may be related to its water sol- 
ubility and protein binding. Furthermore, one must 
differentiate the terms diffusion and transport as in 
the latter case there are energy requirements. 

In Fig. 2, which depicts the permeability to diaze- 
pam, meperidine, urea, and glucose, one is surprised 


, to see a series of exactly straight lines when one might 


at least expect some phase transition ‘of tissue at the 
higher temperatures. It would have been nice to have 
checked and compared the diffusion of a hexose simi- 
lar to glucose, specifically one which would oe less likely 
to undergo metabolism. Furthermore, as diffusion is 
time dependent, one wonders whether there is ariy dif- 
ference in the results if the membrane is s reversed in 
the diffusion chamber. 

In conclusion, what is the relationship of zhis in vitro 
system to the changes which occur during late preg- 
nancy and labor? 
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DR. RALPH WYNN, Chicago, iliina: Recent reports 
in the obstetric and anatomic literature have attested 
amply to the: importance of the paraplacental mem- 
branes in maternofetal transfer. The significance of 
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Fig. 1. Human chorion laeve at 28 weeks' gestation, showing lateral intercellular spaces (arrow). 
(x 15,000.) 
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Fig. 2. Human amnion at term; showing huge intercellular spaces (arrows), which have been misin- 
: terpreted as intracellular vacuoles. (x 15,000.) 
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the amnion, chorion, and yolk sac in rodents and 
lagomorphs has long been recognized, but analogous 
functions have been identified recently for primates as 
well, including man. Much more attention has been de- 
voted to the amnion than to the nonplacental chorion, 
except perhaps in the rabbit. However, results of ex- 
periments involving the true chorion of the rabbit can- 
not be transferred readily to man. In the rabbit, the 
true chorion remains primarily avascular, whereas in 
man the chorion laeve, after initial vascularization by 
allantoic vessels, becomes secondarily avascular. These 
structures, though perhaps analogous, are not homo- 
logous. Dr. Seeds’ studies of the human chorion 
are thus timely, if not overdue. Although he refers to 
the results of his experiments in terms of placental 
transfer, he is more appropriately referring to a para- 
placental, or nonplacental, route of maternofetal ex- 
change. 

Dr. Seeds’ data are properly obtained and clearly 
presented. Inasmuch as they confirm the well-known 
direct relation of transfer across membranes to lipid 
solubihty and the inverse relation to molecular size, 
they provide little basis for disagreement. Further- 
more, they point out the major role of the intercellular 
spaces in the transfer of water-soluble compounds. 
In the case of lipid-soluble compounds, transcellular 
penetration is a major additional route. Our unpub- 
‘lished ultrastructural studies of the epithelium (tro- 
phoblast) of the chorion laeve illustrate these lateral 
intercellular spaces (Fig. 1), which, although promi- 
nent, do not reach the size of those found between 
epithelial cells in the amnion (Fig. 2). These huge am- 


nionic spaces have been misinterpreted, on the basis of | 


light microscopy, to be intracellular vacuoles.’ 

Dr. Seeds’ interesting experiments stimulate a few 
suggestions and questions. He states that there is no 
evidence of facilitated diffusion of glucose, which oc- 
curs “in other tissues, but he fails to rule out this 
possibility. In order to do so, the system must be satu- 
rated by high levels of glucose, whereas he used only a 


single low concentration. A recent study by Bedford: 


and co-workers? describes the "saturation behavior" 
that 1s characteristic of facilitated diffusion. Further 
evidence for a glucose pump could be provided by 
comparing the transfer rates of stereoisomers of this 
compound.. 

In Table I of the manuscript, permeability constants 
and diffusion coefficients are given for meperidine, di- 
azepam, urea, and glucose, but only permeability con- 


stants are given for DMO and PAH. These values of | 


3.20 and 2.63 for DMO and PAH, respectively, then 
appearin Table II astdiffusion coefficients, which must 
be different numerically from the permeability con- 
stants. Are these tables simply constructed incorrectly? 

In Table IV the diffusions of nine substances are 
compared. It is clear that transfer in vivo depends 
upon such additional factors as maternal and fetal 
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blood flows and concentration gradients. Even in vitro, 
however, protein binding significantly affects the 
maternofetal passage of drugs. The comparison of di- 
azepam and meperidine, which are highly bound to 
protein, with antipyrine, which is essentially unbound, 
thus does not appear valid. 

I hope that Dr. Seeds will continue to pursue this 
important work even in this era of increasing obstacles 
to bàsic research. 


i 
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R. JACK N. BLECHNER, Farmington, Connecticut. 
Dr. Seeds, I wonder if you would comment on 
something that Dr. Wynn's electron micrographs 
bring up. It seems that the relative magnitude 
of transfer across the membrane for a compound 
that diffuses very rapidly and one that diffuses slowly 
is not explained by the size of the pores between 
cells compared to the total surface of the membrane. 
The pores that are shown,on the electron micrographs 
represent a small fraction of the total surface or vol- 
ume through which a molecule would have to flow. If 
most of the transfer of the non-lipid-soluble substance 
occurs through these small pores, it would appear that 
the difference between a highly lipid-soluble substance 
and a water-soluble substance should be, enormously 
different. To put it another way, the model that is 
presented has to be refined before the physiology and : 
the anatomy come into focus in my own mind. 

DR. SEEDS (Closing). Dr. Charles pointed out the fact 
that chorion laeve, which was studied here, separates 
the amniotic fluid from the maternal compartment and 
is not the tissue layer across which in vivo placental 
transfer takes place, and that is quite true. However, 
there is merit in studying the chorion laeve in vitro. It 
has been thought that the permeability of this tissue 
corresponded to permeability measured across chorion 
frondosum in in vivo studies. At the same time, it is 
very difficult to study solute transfer across chorion 
frondosum in vitro. In my opinion, there is no in vitro 
preparation where you can keep all the variables con- 
stant and study transfer across chorion frendosum as 
accurately as this can be done with chorion laeve. 

This study has not addressed itself to protein bind- 
ing. We cannot answer any of the questions on 


. protein-binding problems because we were looking at 


the free or unbound form of the solutes here. The 
chemical potential gradient resulting in diffusion in 
these studies was established by tlte free or unbound 
molecule; therefore, the permeability yalues reported 
here are for unbound solute. . 
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Increase in diffusion permeability at the higher tem- 
peratures is greater for the lipid-soluble compounds. 
As Dr. Charles pointed out, the slopes representing the 
activation energies are a straight line. Three data 
points were involved between 4° and 38? C., and we 


` thought the data from these studies represented a 


straight line. This is an approximation then of the acti- 
vation energy, and the data do not allow us to go be- 
yond that approximation. Similar studies on solute 
transfer across other multicellular membranes such as 
the toad bladder and frog skin have also reported 
changes in diffusion permeabilities as a straight line in 
an Arrhenius plot. It has been shown in past studies 
with this preparation that permeability is constant over 
at least a four- to six-hour period. That is, there is 
no permeability change with time in this diffusion 
chamber. In addition, normal oxygen and glucose up- 
takes and no evidence of abnormal lactate production 
have been reported for these membranes under the 
conditions of these experiments. 

With respect to Dr. Wynn's question, we did not 
claim to have ruled out facilitated diffusion as a 
mechanism of glucose transfer in these experiments. 
We stated that there was no evidence from these data 
to indicate facilitated diffusion. We did not use ex- 
tremely high concentration gradients in these experi- 
ments. However, the similar diffusion rate for glucose 
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compared to that of other similar-sized compounds, 
the linearity of transfer rate with gradient over the 
concentration range of these experiments, and the lack 
of difference in membrane permeability to glucose re- 
gardless of membrane orientation (whether diffusion 
was taking place in a direction from fetal to maternal or 
maternal to fetal surface) do not suggest facilitated dif- 
fusion as the mechanism by which glucose is trans- 
ported here but are compatible with a simple diffusion 
process. . 

In the tables that Dr. Wynn mentioned, DMO values 
were expressed as diffusion constants, not as permea- 
bility constants. 

Dr. Blechner points out that histologic observations 
indicate the pores are very small and comprise a pro- 
portionately small fraction of the total surface area of 
the membrane. I do not know that this is really incom- 
patible with our permeability data in that whatever the 
surface area represented by these extracellular chan- 
nels this appears to be the pathway by which the 
water-soluble compounds are crossing this tissue and 
that the only difference in the lipid-soluble compounds 
is their ability to cross the remainder of the membrane 
surface area away from these pores through cell lipid, 
resulting in a significantly increased membrane per- 
meability to these compounds. 
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Fetal malnutrition has emerged as a significant health problem over the past decade. 
Present evidence suggests that maternal environment plays the major etiologic role in fetal 
malnutrition, The association of fetal malnutrition in mothers with chronic hypertension 
is well known, but fetal malnutrition ts associated with maternal hypertension in less than 
25 per cent of cases. Among a group of 182 pregnant women studied at midpregnancy 
_ for blood levels of vitamins, trace metals, proteins, amino acids, and parameters of 

maternal leukocyte energy metabolism, it was found that the concentration of 10 amino 
acids, albha-1-globulin, zinc, and total carotenes had a statistically significant 
relationship to fetal growth. Similarly significant correlations were found for maternal 
leukocyte adenosine diphosphate, phosphofructokinase activity, ribonucleic acid (RNA) 
synthesis, and cell size. Maternal cigarette smoking was correlated with reduced fetal 

. growth. Analysis showed that there was a significant reduction in leukocyte RNA synthesis 
and phosphokinase activity and in the plasma levels of 14 amino acids and carotene in 
smoking mothers. This information lends support to the hypothesis that:factors which - 


affect the growth of fetal cells also will affect maternat leukoc ytes in a definable way. . 


(Am. J. OBSTET. GYNECOL. 128: 22, 1977.) 


FETAL MALNUTRITION,a recently recognized clinical 
syndrome, accóunts for a large segment of perinatal 
deaths and increased neurointellectual morbidity in 
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childhood. The period of major cellular replication in 
the human fetal brain, kidney, and liver occurs in 
utero. Protection of cell numbers in these and other 
organs in the human fetus requires adequate nutrient 
support prior to birth.! There appear to be at least two 
mechanisms for development of inadequate fetal nutri- 
tion: First, there is overt maternal malnutrition, in 
which essential foodstuffs are in such shoft supply in 


_ the maternal blood that there simply is not enough for 


adequate growth of the fetus.? Second, it is also known 
that fetal malnutrition accompanies maternal diseases 
that are characterized by deficient uteroplacental circu- 
lation. In'these situations, maternal nutrition may be 
satisfactory, but the supply of blood itself is inadequate. 
In the United States today, such severe m*ternal mal- 
nutrition 1s rare. Yet maternal diseases known to be 
associated with reduced uteroplaceníal blood flow ac- 


ae 


Volume 128 
Number I 


count for about one fourth of neonates with fetal mal- 
nutrition"; the remainder are unexplained. 

Perhaps more subtle changes in the maternal supply 
of essential nutrients contribute to a reduced rate of 
fetal growth. Metcoff and associates* reported changes 
in energy metabolism in muscle cells and leukocytes of 
children with severe protein-calorie malnutrition. 
These leukocyte studies were applied to neonates who 
appeared to have been growth retarded, and the re- 
sults were similar.? Of major importance was that simi- 
lar reductions in energy metabolism were found in the 
leukocytes of the mothers of the neonates with fetal 
malnutrition as well.® Thus, the balance of nutrients in 
the maternal system may be a regulating factor in the 
replication, growth, and differentiation of rapidly 
forming and dividing cells, such as maternal leukocytes 
or the cells of the fetus and placenta. Since the cells of 
the fetus and placenta are subject to the same internal 
biochemical milieu as the maternal leukocytes, we offer 
the hypothesis that factors affecting the growth of fetal 
cells also will affect the maternal leukocyte in some 
definable way. The present communication describes 
our ongoing effort to test this hypothesis. | 


Material and methods 


Prenatal patients were recruited from the Women's 
Clinic of The University of Oklahoma Health Sciences 
Center. The charts were reviewed after the patient's 
initial history and physical examination. Those patients 
registering for care prior to the twentieth week of ges- 
tation were interviewed by one of the project staff. 
Blood specimens obtained were forwarded to the vari- 
ous laboratories for analysis. A detailed diet history was 
obtained by the nutritionists, including a 24 hour diet 
recall and a three-day diet record. Sociocultural infor- 
mation was obtained by one of the project staff. UI- 
trasound B-scan fetal encephalography was carried out 
whenever possible at the visits during Weeks 24 and 32. 
For determination of estrogen and creatinine excretion 
24 hour urine samples were obtained. Occipital hair 
was obtained by pulling out the hair along with the 
root. 

Leukocytes were separated from plasma by drawing 
blood into ehilled dextran-heparin and by centrifuga- 
tion and repeated washings after sedimentation.’ 
Enzyme analyses were begun immediately. Frozen 
aliquots of plasma were sent to the United States De- 


partment of Agriculture Human Nutrition Laboratory , 


in Grand Forks, North Dakota, for analysis of concen- 
trations of zinc, copper, iron, iron-binding capacity, 
cholesterol, vitamin A, total carotenes, vitamin C, and 
plasma protein$ for electrophoresis. Another aliquot 
of frozen plasma was forwarded to the Protein Re- 


* 
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Table I. Sociocultural data 


Variable No. 

Race 

Caucasians 126 

Blacks 51 

Indians 3 

Other 2 
Baby's sex 

Male 95 

Female 87 
Muluparity (range (1-8) 5496 


Table II. Sociocultural data 


Maternal age (yr.) 14-40 23 5.9 
Maternal education (yr.) 8-20 12 2 
Annual family income $750-25,000 $6,000 $4,050 
Maternal smoking 2-65 19 12 
' (59 smokers) 

(cigarettes/day) 


Table ITI. Anthropometric and dietary data 


Maternal height (cm.) 147 to 177 161 7.13 

Maternal weight (24 wk.) 61.2t0 123 66 16 
(Kg.) 

Maternal weight gain (24 —4 to +19 6 3.8 
wk.) (Kg.) 

Total weight gain (40 wk.) —D0:33 11.4 5.8 
(Kg.) 

Diet protein intake (24 wk.) —0.4 to 2.6 1.14 046 
(Gm./Kg./day) ' 

Diet calorie intake (24 wk.) 11 to 59 31.5 12.0 
(Kcal./Kg./day) 

Table IV. Newborn anthropometric data . 

vara T 
Birth weight (Gm.) l 3,350 480 
Crown-heel length (cm.) 51.3 3.3 
Frontooccipital circumference (cm.) 34.3 1.7 
Placental weight (Gm.) 632 147. 
Birth weight plus placental 3,980 562 
weight (Gm.) 


search Laboratory of the United States Department of 
Agriculture in Beltsville, Maryland, where analyses 
were obtained by an amino acid analyzer. There were 
182 pregnant patients registered in the study for whom 
both maternal and newborn data'were available. Sev- 
eral patients dropped out of the study for various rea- 
sons. Multiple pregnancies were excluded, as were 
those mothers with pre-eclampsia, abnormal glucose 
tolerance, and diabetes mellitus, as well as those with 
babies before 35 weeks or born with congenital defects. 
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Table V. Maternal leukocyte variables 
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Variable 

Protein: DNA ratio 111 13.7 3.1 
' Pyruvate kinase (umoles/min./Gm. DNA) 111 11,952 3,017 

Adenylate kinase (wmoles/min./Gm. DNA) 109 388 117 

Phosphofructokinase (umoles/min./Gm. DNA): 109 l 86.4 . 43.8 

Glucose-6-phosphate dehydrogenase (s moles/ min./ 109 2,345 i 632 

Gm. DNA) 

Adenosine triphosphate (umoles/Gm. DNA) 110 ) 267 50.5 

Adenosine diphosphate (umoles/Gm. DNA) 107 25 7.8 

Adenosine monophosphate (umoles/Gm. DNA) 108 22 1.0 

Protein synthesis (moles leucine/hr./Gm. DNA) 109 1,084 450 


: DI 104 21.3 9.5 


RNA synthesis (moles uridine/hr./Gm. DNA) 


Table VI. Maternal plasma constituents | 


"e 7 
Total protein (Gm. %) 102 ^ 6.23 0.43 
Albumin (Gm. 96) 102 3.34 0.35 
Alpha-1 globulin (Gm. 96) 102 0.34 0.09 
Alpha-2 globulin (Gm. %) 102 0.76 0.18. 
Beta globulin (Gm. 95) 102 0.98 0.24 
Gamma globulin (Gm. 90) 102 0.82 0.29 
Cholesterol (mg. %) 101 214 84 


Iron-binding capacity (mcg. 96) 98 ` 382 86 


The critical factor in deciding if a newborn is "small 
for dates" is to have accurate dates. Each obstetric chart 
was reviewed by the obstetrician, who correlated the 
patient's listed last menstrual period with the listed 
regularity of menses, the normalcy of the last period, 
the date of quickening, the date the fetal heart could 
first be heard by the DeLee-Hillis fetoscope, the size of 
the uterus when the patient was first seen in the clinic, 
and the uterine growth rate as reflected by McDonald's 
measurement of fundal height throughout pregnancy. 
It i important that birth weight was not considered in 
this survey. When these factors could not identify 
an accurate dating of the length of pregnancy, the 
 Dubowitz score after delivery was used. If the Du- 
bowitz score was not performed and the dates were 
questionable, the patients was dropped from the study 


group. 


Results 


Tables I to VIII show the results of the tarious anal- 
yses performed in this study. Table I reviews sociocul- 
tural data on the 182 mothers who have been deliv- 
ered, and Table II shows the range of age, education, 
income, and numbet of cigarettes the mother smoked. 
Table III reviews estimates of the mother's size and 
food intake. Table IV shows newborn anthropometric 
data. Table V shows the results of maternal leukocyte 
analyses, and similarly Table VI shows the results of 
plasma protein electrophoresis, iron-binding capacity, 


and.cholesterol concentration. Table VII shows the re- 
sults of plasma vitamin and trace metals analysis, and 
Table VIII depicts the results of plasma amino acid 
analysis. 

Table IX shows those variables that had a statistically 
significant correlation with adjusted birth weight. The 
correlation coefficients and levels of confidence are 
also shown. 

Table X shows those variables that were most highly 
correlated with adjusted birth weight by multiple re- 
gression analysis. The multiple correlation coefficient 
(R) for the analysis through Step 10 was 0.4892 
(P = «0.05). The variables are listed in rank order. 


Comment 


The original observations by Metcoff and colleagues“ 
were made at term after the delivery of what clinically 
appeared to be small-for-dates babies. The appearance 
of the babies suggested malnutrition, as did the au- 
topsy findings on those who died in the neonatal 
period, despite the fact that the mothers of these babies 
did not appear malnourished. Their diets also did not 
appear to be different from those of mothers of 


. normal-sized babies. The concept of fetal malnutrition 


was further corroborated by analyses of cellular me- 
tabolism: Leukocytes from the small-for-dates babies 
had alterations in energy metabolism similar to those of 
older children with severe protein-calorie malnutrition 
(marasmus, kwashiorkor).* The observation that the 
leukocyte energy metabolism of mothers of the small- 
for-dates babies was similar to that of their offspring 
(and different from that óf mothers of normal-sized 
infants) suggested that factors in the maternal envi- 
ronment during pregnancy may influence fetal cellular 


. metabolism at the same time and in the same way that 


they influence maternal leukocyte metabolism. Thus, 
the maternal leukocyte and its surrounding plasma 
might serve asa surrogate for the cells of the develop- 
ing fetus and placenta. Indeed, the leukocyte is known 
to reflect inborn errors of metabolism’and, like the cells 
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Table VII. Maternal vitamins and trace metals 


Vitamin A (I.U. 96) 81 120 28 
Totalcarotenes (mcg. %) - 84 115 40.3 
Zinc (incg. 95) 103 63 10.6 
Copper (mcg. %) 103 208 30.6 
Iron (mcg. %) 101 93 29.4 
Vitamin C (mg. %) . 65 1.00 0.53 


Table VIII. Maternal amino acids 


Variable (nmole nl.) 
J (No. = 45) > Mean S.D. 

: Aspartic acid 56 20 
Threonine 200. 40 
Serine 169 47 
Glutamic acid* — , 416 8l 
Proline 210 67 
Glycine 189 47 
Alanine 366 74 
Cystine 25 "6.7 
Valine 183 40 -c 
Methionine 24 13.4 
Isoleucine 75 20 
Leucine 135 34 
Tyrosine 67 20 
Phenylalanine 78 l 20 
Tryptophan 127 47 
Lysine : 178 54 
Histidine 100 20 
Ornithine l 43 20 
Arginine 158 40 
Total l 2,662 476 


*Sum of glutamic acid and glutamine. 


of the developing fetus, depends primarily upon glu- 
cose for its energy needs.? The present ongoing study 
has as its basic premise the theory that a combination of 


these variables can be identified that will identify the, 


fetus at risk to develop malnutrition in utero at mid- 
pregnancy. | 

Various indicators of fetal growth have been studied: 
actual birth weight, actual crown-heel length, actual 


frontooccipital circumference, and actual birth weight, - 


plus placental weight. Each of these has been subjected 
to adjustment for variables known to affect birth 
weight: maternal race, age, parity, height and 
weight:height ratio, nonpregnant weight, the sex of 
the baby, and, of course, the week of gestation at deliv- 
ery. Each of these adjustment parameters was selected 


on the basis of previous reports, but the exact weight- . 


ing of these influencing variables was derived-from our 
own data by use of multiple regression analysis, includ- 
ing only methers who had normal pregnancies and 
who were delivéred beyond the thirty-fourth week of 
gestation. With the regression coefficients computed, 
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Table IX. Product moment correlations (dependent 
variable: adjusted birth weight) 





Correlation 


coeffi- 


ce? 


cient “T 






Independent 
variable 





~0.2184 «0.05 


Cigarette smoking 115 

Total carotenes 84 +0,3134 <0.01 

Plasma zinc 103 +0.2092 <0.05 

Amino acid 
Aspartic acid 27 +0.5458 <0.01 
Threonine 27 +0.4592 «0.05 
Serine 27 70.5871 «0.01 
Leucine 26 +0.4064 «0.05 
Tyrosine 26 0.5274 «0.01 
Phenylalanine 26 0.4910 «0.05 
Lysine 26 +0.4716 <0.05 
Histidine 27 +0.5858 «0.01 
Arginine 27 +0.4286 <0.05 
Ornithine 27 +0.5126 «0.01 


Table X. Multiple regression analysis (dependent 


` variable: adjusted birth weight) 





Independent variable 
Total carotenes 
Family income 
Maternal weight at 24 wk. 
Leukocyte adenosine diphosphate 
Alpha-1 globulin 
. Leukocyte phosphofructokinase 
Cigarette smoking (—) 
Leukocyte protein: DNA ratio (cell size) 
Leukocyte RNA synthesis 


R = 0.4892; P= < 0.05. Thirty independent variables 
were analyzed (amino acid concentrations not included). All 
correlations were positive except maternal smoking. 


expected weight at a given gestational age may be cal- 
culated for every baby. Deviations from that expected 
weight are termed “adjusted birth weight.” Fig. I*de- 
picts the actual birth weight: gestational age ratio plot- 
ted against the adjusted birth weight. Each point on the 
plot represents a single baby and is a single number 
which reflects that baby’s approximate birth weight 
percentile (Lubchenko and colleagues?). (The number 
"2"on the plot represents a birth weight near the 
twenty-fifth percentile of birth weight according to the 
chart of Lubchenko and colleagues; “9” refers to those 
over the ninetieth percentile; “1” refers to those under 
the tenth percentile, etc.) As depicted in Fig. 1, a baby 
whose actual birth weight was close to the expected 
value would have an adjusted birth weight near zero 
and would be considered a norm2f-sized baby for that 
mother. A baby weighing considerably more than ex- 
pected would have a large and positive adjusted birth 
weight and would be considered overgrown; similarly, 
one considerably smaller would have a large but nega- 
tive adjusted birth weight and would be considered 


PLOT NUMBERS REFER TO BIRTH WEIGHT PERCENTILES 3 
(1 = 10th PERCENTILE, 5 = 50th PERCENTILE, ETC.) 


[M] = MEAN 


ADJUSTED BIRTH WEIGHT (GMS) 





585 6475 710 77.25 83.50 8975 96.00 10225 1085 
BIRTH WEIGHT: GESTATIONAL AGE RATIO 


Fig. 1. Actual birth weight percentiles (Lubchenko) compared 
to actual birth weight: gestational age ratio and adjusted birth 
weight. 


malnourished. As Fig. | shows, there is a linear correla- 
tion between all three criteria for appropriate fetal size 
at birth. This fact demonstrates that fetal growth is a 
continuum with malnourished babies on one end of the 
spectrum and overgrown babies on the other. Because 
adjusted birth weight seems to be the most logical 
reflection of fetal growth, this paper focuses on the 
: adjusted birth weight and the variables that correlate 
with it. Since the size of all babies at birth 1s a con- 
tintum, it is more appropriate to look for variables that 
correlate in a statistically significant way with fetal 
growth than it is to try to clinically separate babies with 
fetal malnutrition and determine which variables are 
different for them. l 

Product-moment correlations. Table IX shows those 
variables that had a statistically significant correlation 
with adjusted birth weight. Cigarette smoking has long 
been known to adversely affect birth weight.” The 
physiologic basis for this adverse effect om fetal growth 
seems to be related partially to fetal starvation, because 
babies of smoking mothers eat more and have a trans- 
ient acceleration of growth rate during the first six 
months of life as c&mpared with babies of nonsmok- 
ers." Animal experiments have also shown that expo- 
sure to tobacco smoke results in smaller fetuses, and 
chronic exposure to carbon. monoxide results in a 
dose-related reduction in birth weight." 

Amino acids are the prime fetal source of protein, 
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67.81 


$ - BABIES WHOSE ADJUSTED BIRTH WEIGHT IS OVER ONE 
STANDARD DEVIATION BELOW THE MEAN 


* = ALL OTHER 


62.1 
l [M]- MEAN 

QUADRANT B 

HIGH CALORIE 


HIGH PROTEIN 


56.4 
QUADRANT A 


HIGH CALORIE 
50,7} LOW PROTEIN 


45.0 
39.3 


33.7 


DIET CALORIES (kcal/kg /day) 


_ QUADRANT D 
16.6 LOW CALORIE 


UADRANT C HIGH PROTEIN 


LOW CALORIE ` 
10.9 e. “LOW PROTEIN 


039 0.62 O85 1.07 130 1.52 175 1.97 220 243 2.65 
DIET PROTEIN (g/kg/day) 





Fig. 2. Adjusted birth weight as related to maternal intake of 
protein and calories. 


since intact proteins only cross the placenta under un- 
usual circumstances (e.g., gamma globulins). Thus, it is 
not surprising that there should be a correlation be- 
tween fetal growth and the supply of maternal amino 
acids. 

The finding of a correlation between the maternal 
plasma zinc level and fetal growth is consistent with 
observations in experimental animals deprived of zinc 
during pregnancy.” The finding presumably reflects a 
deficient zinc nutriture in those women. Estimates of 
the probable requirements of zinc during pregnancy 
and reports of the zinc intake of some young women in 
the United States are consistent with the interpretation 
that deficient intakes of zinc indeed occur. Zinc is à 
normal constituent of many metalloenzymes, including 
carbonic anhydrase and the pancreatic peptjdases and 
dehydrogenases.’ Zinc appears to be required for the 
normal mobilization of vitamin A from the ljver.'* !? 
Zinc also js essential for synthesis of nucleic acids and 
participates in protein synthesis and, = a consequence, 
is essential for growth of all tissues.” 

The relationship between maternal plasma total 
carotenes and fetal growth was entirely. unexpected, 


! partly because carotenes seem to be important only asa 


source of vitamin A and partly begause they have been 
measured with vitamin A in pregnancy nutritional sur- 
veys'® and no one has reported that those with carotene 
“deficiency” had small babies. Unliké vitamin A, there 
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Table XI. Differences between smokers and nonsmokers 
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~ 





Adjusted birth weight 59 —94 99 +56 <0.05 
Adjusted baby length 59 —0.57 99 +0.34 <0.05 
Maternal height 77 163 129 160 <0.01 
Pyruvate kinase 47 11,197 70 12,414 <0.05 
RNA synthesis 43 18 67 23 <0.01 
Total carotene 42 96 67 115 «0.01 
Amino acids 
Aspartic acid*t 13 42 39 57 «0.01 
Threonine*t 13 . 166 39 21) «0.001 
Serine* 13 139 39 173 «0.01 
Proline 12 176 39 247 «0.01 
Alanine 12 310 39 388 «0.01 
Valinet 12 149 39 190 <0.001 
Isoleucinet 13 60 38 77 <0.001 
Leucine*+ 13 105 38 138 <0.001 
Tyrosine*t 13 58 38 69 <0.01 
Phenylalanine*t£ 13 - 64 38 80 <0.001 
Lysine*1i 13 143 38 191 «0.001 
Histidine* tt 13 90 39 102 <0.05 
Arginine*t 13 132 39 164 . «0.01 
Ornithine* 12 34 39 43 «0.001 


*Correlated with adjusted birth weight (entire group). 
tCorrelated with adjusted birth weight of nonsmokers. 
fEssential amino acid. 


is little storage of carotenes in the liver, so that varia- 
tions in nutritional supply or absorption of the com- 
pound by the small bowel may be reflected by varia- 
tions in the serum carotene concentration. Because of 


this, gastroenterologists use serum carotene levels as a ° 


rough estimate of the severity of malabsorption syn- 
dromes. The maternal serum carotene level was nega- 
tively correlated with smoking (r = —0.42; P = «0.01), 
and it seemed as if the correlation between carotene 
and adjusted birth weight might be an effect of smok- 
ing instead of carotene itself. However, when the 
analysis was limited to nonsmoking mothers, there was 
an even higher correlation between total carotene 
levels and adjusted birth weight than for smoking 
mothers. Further analysis of differences between 
smoking and nonsmoking mothers is shown in Table 
XI. Each of the amino acids that differed significantly 
between the two groups were lower in smokers than in 
nonsmokers. Eight of these cannot be synthesized by 
human subjects and are termed "essential" amino acids 
(Table XI, $). Ten of the 14 were those that previously 
had been shown in Table IX to be correlated with ad- 
justed birth weight (Table XI, *). The correlation be- 
tween those amino acids and adjusted birth weight 
might have been an effect of smoking rather than vari- 
ations in amino acid levels. However, aspartic acid, 
phenylalanine, lysige, histidine, and arginine were 


each, still correlated with adjusted birth weight in. 


nonsmoking mothers (Table XI, +). Speculation 
abounds as to the mechanism involved by which ma- 


N 


ternal smoking reduces fetal growth. Reduction in 
maternal blood flow and inhalation of carbon 
monoxide, nicotine, and cyanide have been impli- 
cated.!! The relationship between cyanide, a con- 
stituent of tobacco smoke, and fetal growth was sug- 
gested by McGarry and Andrews." They found re- 
duced levels of vitamin B;s in the blood of pregnant 
smokers and suggested that cyanide in the inhaled 
smoke entered the blood and required detoxification 
by the liver. Cyanide detoxification occurs by several 
processes, but one involves the inactivation of vitamin 
By, resulting in its depletion in blood. Anothe? in- 
volves binding of the cyanide molecule to amino acids. 
The authors” suggested that this ". . . might become 
important in women with poor nutrition whose compe- 
tition between fetal protein needs and detoxification of 
cyanide will occur." 

Yerushalmy!? pointed out that smoking was also 
significantly related to the age at menarche, a propen- 
sity for neuroticism, a tendency to change husbands 
and a tendency to drink more alcoholic beverages 
among'smoking mothers in his study. Such correlations 
would appear to relate more to the original personality 
or genetic make-up of the mother than to the simple 
fact that she smoked cigarettes. Gur finding that ma- 
ternal height was related to smoking agrees with this 
philosophy. 

Product-moment correlations compare one variable 
with another variable. In a-group of variables, the 
analysis works with each part independently of the 
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others. However, the fact that a correlation coefficient is 
not at the 5 per cent level of confidence does not rule 
out the possibility that two given variables might actu- 
ally be related. For example, the expected relationship 
between maternal intake of calories or protein and 
fetal growth was not apparent by the product-moment 
correlation analysis. Fig. 2 shows the relationship be- 
tween the protein and calorie intake at the twenty- 


fourth week and adjusted birth weight. Mothers of . 


babies whose adjusted birth weight was more than one 
standard deviation below the mean are indicated by a 


star; those in the normal range and higher are de- ` 


picted by a dot. M refers to the intersection of the 
means of the two variables. It can be seen that the total 
number of babies is almost evenly split between 
the high-calorie-high-protein quadrant (B) and the 
low-calorie-low-protein quadrant (C). The proportion 
of low-birth-weight infants in quadrant C is 11/57; 
the proportion in quadrant B is 3/53. The difference 
between these two proportions is statistically signifi- 
cant (P = «0.05). From these data, it appears that 
there is a relationship between maternal dietary intake 
of proteins and calories and the likelihood of having a 
small baby. 

Multiple regression analysis. Another method. of 
determining correlations between a group of variables 
is to analyze them as a group instead of individually. 
Multiple regression analysis is a standard statistical 
method to study the effects of several different inde- 
pendent variables on a single dependent variable, such 
as the effect of a group of nutrient and leukocyte vari- 
ables on adjusted birth weight. The analytic method 
seeks to identify the magnitude of the independent 
effect ef each variable while holding the effect of the 
others constant. With this analysis, interrelationships 
can be adjusted for. In the present study to date, with 
the use of single data points at 24 weeks for each vari- 
able, 30 variables have been entered into the multiple 
regression analysis. As a result of the analysis, ten vari- 
ables in combination contributed significantly to the 
relationship with aea birth weight as depicted in 
Table X 

The saloni of total plasma carotene and smok- 
ing with adjusted birth weight has already been dis- 
cussed. The relationship with family income probably 
reflects better dietary habits and higher protein intake, 
both of which correlated with income at the 5 per cent 
level of confidence. Similarly, our data show that large 
mothers have both larger babies and greater weight 
gains, So it is not surprising that maternal weight at 24 
weeks correlates with adjusted birth weight. (Even 
though the adjustment manipulation corrects for ma- 
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. ternal weight and height at the beginning of preg- 


nancy, it does not correct for weight gain.) The correla- 
tion of adjusted birth weight with maternal concentra- 
tion of alpha-1-globulin is entirely unexplained. 

The correlation of leukocyte energy metabolism at 
24 weeks with adjusted birth weight supports the origi- 
nal thesis of Metcoff and associates that leukocyte en- 
ergy metabolism correlates with factors that regulate 
fetal growth. The ability with which the leukocyte can 
generate energy, as evidenced by adenosine diphos- 
phate generation and phosphofructokinase activity, re- 
lates to the ability of that cell to reproduce itself. Simi- 
larly, its energy metabolism relates to its ability to 
synthesize RNA, for the cell cannot function properly 
with deficient RNA. synthesis. The relationship be- 
tween cell size, as reflected by the protein: DNA ratio, 
has been noted throughout our reports. The fact that 
mothers who have larger babies also have larger leuko- 
cytes, while unexplained in a biological sense, also 
lends support to the hypothesis that factors which 
regulate fetal growth are reflected by definable 
changes in maternal leukocyte metabolism at midpreg- 
nancy. . 

Ultimately, it should be possible to derive a predic- 
tive equation that includes those variables with the 
highest correlation with fetal growth so that the fetus at 
risk for fetal malnutrition can be identified early 
enough in pregnancy for therapy to become effective. 
It is probable as well that study of the variables most 
correlated with fetal growth will suggest the most fruit- 
ful approach to the prevention of fetal malnutrition. 

This type of study is essentially a searching'operation : 
guided by a hypothesis. That the Search was successful 
is shown by the number of correlations with fetal 
growth rate that had heretofore been unrecognized. | 
Each variable that can be shown statistically to be re- 
lated to adjusted birth weight holds promise of reveal- 
ing a regulator of fetal growth and, as such, perhaps a 
predictor of inadequate fetal growth as well. In addi- 
tion, each correlation may help point the way to more. 
effective nutrition during pregnancy. At this point in 
the study we can only say that a mathematical -re- 
lationship exists between the variables discussed above 
and fetal growth. We do not know why,.or even if, 
biological significance can be attributed to the corre- 
lated factors identified by this study. The next goal 
would be to set up more controlled studies in test tubes, 


_ animals, and man to explore and define more clearly 


the relatiqnship of such things as zinc and carotenes 
with fetal growth and to explore further the use of 
maternal leukocyte RNA synthesis, phosphofruc- 
tokinase and pyruvate kinase activity, ‘and adenosine 
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diphosphate generation as predictors of inadequate 
fetal growth. The delineation of mechanisms whereby 
maternal amino. acid levels are reduced by smoking 
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Discussion 


DR. WAYNE L. JOHNSON, Buffalo, New York. I would 
certainly agree with Dr. Crosby's thesis that the: mal- 
nourished fetus is disadvantaged, and efforts to 
identify mothers carrying such malnourished fetuses 
would be a significant contribution toward possible 
corrective therapy. This paper represents an exhaus- 
tive study of 182 pregnant women where analyses were 
carried out on 30 different variables and numerous 
measurements were done, even to the point of pulling 
out the patient's hair by the root and measuring hair 
root DNA and hair protein content. 

Criticism has been leveled at this "shotgun" ap- 
proach to research for measuring multiple parameters 
without a finite hypothesis or trying to prove or dis- 
prove a specific theory. However, certain correlations 
were made and are worthy of note. The correlation of 
cigarette smoking and low birth weight is documented 
(again), and it is of interest that the amino acid levels 
correlated quite well with fetal growth. This could be 
clinically important as a mechanism of fetal malnutri- 
tion or a predictor of this syndrome. 

Aubry and associates! reported positive correlations 
with the maternal urinary urea nitrogen/total nitrogen 
ratio (UN/TN ratio) as an index of protein nutrition. 
Drs. Carmody, Didolkar, and Petersen in Our labora- 
tory have confirmed a difference in this UN/TN ratio 
between groups of pregnant patients attending a hos- 
pital clinic from a low socioeconomic group as com- 


pared to a group of pregnant patients in the same- 


region attending a private clinic from the upper- 
middle-class socioeconomic group. I wonder if Dr. 
Crosby has*measured the UN/TN ratio in his series of 
patients and córrelated those ratios with either his ad- 
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and the relationship of the reduced levels to birth 
weight is 'essential to our understanding of fetal 
growth. 
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justed low-gestational weight group or the patients 
exhibiting low amino acid levels. 

The point of this paper which fascinates me most is 
the correlation of leukocyte energy metabolism with 
adjusted birth weight. If the same nutritional factors 
that cause intrauterine growth retardation cause the 
leukocyte changes, it may well provide a model for 
study as well as a predictor for diagnosing the syn- 
drome. The finding that mothers who have larger 
babies also have larger leukocytes is interesting. Since 
so many sophisticated statistical analyses and ap- 
proaches have been taken in this study (that are poorly 
understood by me), I would like to ask Dr. Crosby one 
other question: Since white blood cell counts and dif- 
ferential counts are commonly and easily performed 
on our patients, is there any correlation between these 
counts and the cell size and energy level correlations? It 
has been shown that folic acid deficiency can cause 
diagnosable changes in polymorphonuclear leukocyte 
cells (multilobed cells). Is there a possibility that some 
predictive leukocyte change that could be detected 
from morphology would correlate with intrauterine 
growth retardation and would turn out to be much 
simpler and more practical than sophisticated energy 
metabolism,levels or multiple amino acid analyses? 

I would like to thank Dr. Crosby for sending me 
initial drafts of his paper well ahead of our meeting 
date and congratulate him on a lot of hard work that 


has produced some interesting results. 
e 
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DR. KENNETH NISWANDER, Sacramento, California. 
Dr. Crosby and his co-workers have presented today 


the results of their efforts to improve the obstetric . 


diagnosis of intrauterine growth retardation (IUGR). 
Since the diagnosis of IUGR is made in less than 50 per 
cent of cases, even in the best obstetric clinics, the im- 
portance of improved antenatal diagnosis of this po- 
tentially lethal condition is evident. The problem is 


further complicated by the fact that the syndrome may | 


not be a homogeneous one, since recent data suggest 
that at least two varieties of IUGR may be recognized. 
In one type the fetal brain is severely compromised. In 
the second and more common variety, usually associ- 
ated with maternal vascular disease, a lesser effect on 
bram tissue has been reported. Dr. Crosby has not tried 
to make this separation in his material, primarily be- 
cause the syndromes are not yet sufficiently distinct to 
make clinical categorization useful. 

The authors have demonstrated a statistically valid, 
presumably causal, relationship between maternal pro- 
tein consumption and IUGR. The expected corollary 
to this- observation, a relationship between lower ma- 
ternal serum levels of certain amino acids and IUGR, 
has been observed by Dr. Crosby as well as by other 
investigators. À new observation of the authors 1s the 
identification cf a “sluggish” energy metabolism in the 
leukocytes of women destined to deliver a neonate who 
experienced growth retardation in utero. Since the de- 
fective leukocyte metabolism is probably due to 
deficient availability of maternal amino acids, would it 
not seem a more direct approach simply to measure 
maternal serum amino acid levels rather than changes 


in maternal leukocyte metabolism to predict the like-- 


lthood of the development of IUGR? It would certainly 
be easier. l 
A second question I would like to pose for Dr. 


Crosby is what evidence does he have that his method. 


of identifying IUGR is a more accurate or better diag- 
nostic screening tool than others currently available? 
For example, is his method more precise than the mea- 
surement of maternal serum levels of human placental 
lactogen (hPL) in recognizing IUGR as reported by a 
number of authors? Has he found hPL levels unde- 
pendable in this regard? Another diagnostic approach 
` to the problem has been taken by Dr. Robert Goodlin 
in our Department, and I would like to ask Dr. Crosby 
his opinion regarding its use. Dr. Goodlin has success- 
fully correlated a decrease in fetal movemefit; as expe- 
rienced antenatally by the pregnant woman, with fetal 
jeopardy from any cause. Among about 1,100 preg- 
nant women who kept careful records of fetal move- 
ment, 46 reported a decrease in fetal activity. Various 
fetoplacental function tests (oxytocin challenge test, 
hPL, urinary estriol level, amniotic fluid sampling) 
were positive in seven of these. All seven were deliv- 
ered of their infants within 24 hours. Among the en- 
tire group of 1,100, no fetal deaths resulted.’ Might 
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this screening tool be as useful as those reported by 
Dr. Crosby? i 

The evidence presented today by Dr. Crosby and 
previously by others, that low maternal serum amino 
acid levels and presumably, therefore, maternal pro- 
tein intake affect fetal size, is convincing. Would Dr. 
Crosby care to estimate at what point in time an in- 
crease in maternal protein ingestion might prevent or 
reverse the syndrome of IUGR? What does he think is 
the mechanism for this casual relationsnip? Is it simply 
a deficient fetal milieu, or could the cause be operative 
at the time of fertilization? As an example, sperm must 
exert proteolytic activity to ascend through the female 
genital tract, and this action is inhibited by anti- 
proteolytic activity of the cervix, an effect which is: at 
least partially dependent on o,- and as-globulins. 
In animals, a decrease in cervical antiproteolysis ap- 
pears to increase the rate of fetal malformation in the 
offspring. Might a deficient maternal o,- or as- 
globulin level decrease the antiproteolytic activity of 
the cervix sufficiently to allow a sperm of lesser pro- 
teolytic activity or of poorer quality to fertilize the 
ovum? Could IUGR be genetically determined in this ` 
or another way?’ | ; 

While ‘nutrition-dependent zinc deficiency is not 
seen, at least in the United States and Europe, the 
possibility exists that suboptimal zinc ingestion may be 
a contributory cause of inhibition of growth and devel- 
opment, according to Weismann.” An insufficient sup- 
ply of zinc is the.etiology of a syndrome recognized in 
the Middle East which is characterized by dwarfism and 
delayed puberty, among cther signs.’ Thus, the re- 
lationship between decreased serum values of zinc and 
IUGR may be of importance. à 
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DR. KAMRAN S. MOGHISSI, Detroit, Michigan. I 
would like to congratulate Dr. Crosby on a very 
difficult study. Only those who have been on this road 
know how difficult it can be to correlate so many dif- 
ferent maternal factors with fetal growth amd devel- 
opment. : j 

I have several questions that I would like to ask since 
I did not have a chance to examine the mahuscript. 

First of all, I believe in any study of this sort it is 
extremely important to control the socioeconomic fac- 
tors. We have found that nutritional factors and vari- 


. ous proteins and amino acids in the maternal and fetal 


circulations can vary considerably when they are corre- 
lated with socioeconomic factors. My first question is 
were these factors controlled? Did' the patients come 
from the same class of population? , s 

. Second, I am surprised to see that the authors found 
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a correlation between protein intake and adjusted fetal 
birth weight. We examined parameter, and we could . 


not actually find a direct correlation between the pro- 
tein intake as determined by the recall of irigested food 
and caloric intake with the fetal birth weight. The ques- 
tion of zinc is rather interesting, and it is possible that 
the decrease of blood zinc in pregnancy may be related 
to estrogen. For example, we find that in patients who 
are receiving oral contraceptives zinc is also decreased. 
One would then have to distinguish between a true 
deficiency of zinc which may affect the protein metabo- 
lism and fetal growth and an apparent one which may 
be totally hormone dependent and unrelated to the 
fetal growth and development. I wonder whether Dr. 
Crosby has any comment on this. 

Dr. CROSBY (Closing). Obviously, there are many 
opportunities for further research, as our investigation 
is just beginning to scratch the surface of the problem 
of fetal malnutrition. With regard to Dr. Johnson's 
comments, we have not measured the urinary urea ni- 
trogen : total nitrogen ratio because the amino acids in 
the mother's blood appear to be considerably more 
precise evidence of what is available to the baby than 
maternal urinary excretion of nitrogen. We have not 
attempted morphologic study of maternal leukocytes 
other than to note the well-known relationship of nu- 
clear lobulations which are related to folic acid de- 
ficiency. Perhaps electron microscopic examination of 


maternal leukocytes might very well reveal some subtle: 


metabolic defect, but we have not done this either.. 

The purpose of this study was not so much to predict 
fetal malnutrition, at least in the initial phase, as it was 
to correlate blood nutrient levels and leukocyte me- 
tabolism in those fetuses which became malnourished. 
There is some evidence that larger babies result if you 
simply feed mothers who are poorly nourished to 
begin with. Studies in Nicaragua and Central America 
have demonstrated this, but we do not yet know if these 
better-fed mothers still have a significant number of 
fetally malnourished babies. 

With regard to Dr. Niswander's comments, we elimi- 
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nated all patients with hypertension and pre-eclampsia 
from the study. I do not remember any mothers with 
abnormal vasculature, but we tried to select mothers as 
normal as possible from the clinical standpoint. Ab- 
normal ones, particularly those with glucose tolerance 
abnormalities or diabetes, were also eliminated from 


'the study. 


At this point in the study, amino acid blood levels 
appear to be better than leukocyte metabolic changes 
as a predictor of fetal malnutrition. We did measure 
hPL in some mothers, and we do not yet have enough 
data to be sure whether or not this hormone correlates 
with fetal malnutrition. However, much of the re- 
ported work indicates that the hPL concentration cor- 
relates better with placental size than it does with fetal 
size. — 

We do not know whether any nutrient compound 
not considered essential to the mother might be essen- 


‘ tial to the fetus. There is nothing to indicate that the 


non-essential amino acid in the mother might not be an 
essential amino acid at some point during fetal life. It 
has been shown by nutritional chemists that if only orie 
essential amino acid is missing in the total amino pool 
the production of all proteins which contain that amino 
acid is reduced. In other words, even though the over- 
all amino acid pool may be very large, the entire pro- 


tein production could be limited by deficiencies of one 


or a small number of essential amino acids. Similarly, 
we do not know which vitamins, trace elements, and 
other nutrients are essential to the fetus nor do we 
know at which point in gestation they might have their 
greatest influence. Thus, we are dealing in areas about 
which very little is known. We hope that our study'of 
factors which correlate with fetal malnutrition will 
point the way to identification of such essential nu- 
trients which are so far unrecognized. In the long run, 
we hope not only to be able to predict fetal malnütri- 
tion with a high degree of accuracy in midpregrrancy 
but also to supply information that will help treat the 
condition before birth. 


^) 
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Urethral behavior during the involuntary detrusor 


contraction 


i 
jj. A. LOW, M.D. 
Kingston, Ontario, Canada 


Li 


The bladder—urethral pressure records of 77 patients with involuntary detrusor . 
: contractions have been reviewed to describe the behavior of the urethra in relation to the l 
involuntary detrusor contraction. The involuntary detrusor contraction is preceded by a 
fall cf urethral pressure in a manner similar to that observed with normal voiding. 
Parasympathetic blockade will completely or partially prevent the detrusor contraction 
with a limited effect upon the urethral pressure fall. The mechanism proposed is an 
interruption of sympathetic effect in the urethra and bladder with parasympathetic 
stimulation of the detrusor contraction as in normal voiding. The stimulus of this 
mechanism in the involuntary detrusor contraction is not known; however, a wide range 
of possibilities should be considered. (AM. J. OBSTET. GYNECOL. 128: 32, 1977.) 


THE UNDERSTANDING OF the sequence of events in. 


normal micturition in the urethra and bladder has 
changed in recent years. It was proposed that the dê- 
trusor contraction forced a funneling of the bladder 
neck, overcoming urethral resistance to permit mictu- 
rition." * Tanagho and associates? “ have demonstrated 
in human subjects and dogs that the detrusor contrac- 
tion in normel voiding is preceded by an appreciable 
fall of urethral pressure. 


The objective of the present review is to describe the 


behavior of the urethra in relation to the involuntary 


detrusor contraction and to consider the mechanisms. 


accounting for this sequence of events. The observa- 
tion$ reported are derived from the bladder-urethral 
pressure studies of 77 patients with involuntary de- 
trusor contractions which were obtained during the in- 


vestigation of these patients for bladder dysfunction ` 


and urinary incontinence in the bladder function 
clinic. | 


Method 


Bladder-urethral pressure studies were carried out 
with an Fr. 8 three-way catheter. Intravesical pressure 
was transmitted through an open fluid column from 
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the tip of the catheter; intraurethral pressure was 
transmitted through a closed fluid column from a small 
water-filled balloon located 5 cm. from the tip of the 


‘catheter. Both channels were attached to a Statham 


pressure transducer, and continuous pressures were 
recorded on a Beckman Type R dynograph. The 
catheter and recording system were calibrated at the 
beginning and end of each examination. 

. Bladder-urethral pressure studies were carried out 
in the semilithotomy position with the catheter placed 
so that the bladder channe! was iy the bladder and the 
urethral channel was at the level of the' maximum 
urethral pressüre. (Fig. 1) The site of the maximum 
urethral pressure had been determined previously by a 
urethral pressure study in a manner previously de- 
scribed.? Fluid was infused in the bladder through the 
third channel with a Harvazd infusion pump at a rate 
of 20 ml. per minute so that the standard infusion of 
500 ml. required approximately 25 minutes. The chart 
speed. was such that the time scale.on the f ecording 
was 25 seconds per centimeter. The bladder-urethral 
pressure records of two normal patients during the 
infusion df%500 ml. are presented i in Fig. 2. The normal 
record is characterized by a gradual rise of bladder 
pressure and a stable urethral pressure throughout the 


study. 


Results" 

Bladder contractions. In the ida records of 
the 77 patients studied, there were aneaverage of six 
involuntary detrusor contractions, with a range from 
one to 30 contractions. The range of intensity of the 
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Fig. 1. The Fr. 8 three-way catheter in the bladder and urethra for a bladder-urethral pressure 


study. 
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Fig. 2. The record of two normal bladder-urethral pressure studies. 


contractions in each study was from an average 
minimum of 43 cm. H2O to an average maximum of 70 
cm. H:O. The range of duration of the contractions 
was from an average minimum of 50 seconds to an 
average maximum of 165 seconds. 

Urethral pressure falls. The significant observation 
was that a fall of urethral pressure beginning approxi- 
mately five seconds before the onset of the detrusor 
contraction occurred in the record of 65 of the 77 pa- 
tients (85 per cent). The degree of the urethral 
pressure fall prior to the detrusor contraction ranged 
from 5 to 60 cm. H;O. The urethral pressure fall 
characteristic of each record was classified on the basis 
of the maximum urethral pressure fall in the record as 
major, moderate, or minor. A major urethral pressure 
fall, that i$ a maximum urethral pressure fall >40 cm. 
H:O, occurred in 12 patients; a moderate urethral 
pressurs fall, that is, a maximum urethral pressure fall 


between 15*and 40 cm. H20, occurred in 40,patients; a 


minor urethral pressure fall, that is, a maximum ureth- 


ral pressure fall between 4 and 14 cm. H;O, occurred. 


in 13 patients. No urethral pressure fall was identihed 
in the records of 12 patients. 

The characteristics of the recordings of the patients 
with a major urethral pressure fall are presented 
in Fig. 3. A single contraction from each record is 
presented in detail tq demonstrate the occurrence of a 
major urethral ffressure fall beginning approximately 


4 


five seconds prior to the onset of the detrusor contrac- 
tion. The urethral pressure falls in the. record of the 
12 patients in this group ranged from an average 
minimum of 32 to an average maximum of 54 cm. 
H3O. The composite illustration demonstrates that the 
average maximum urethral pressure fall results in a 
urethral pressure which is exceeded by the average 
maximum intensity of the involuntary detrusor con- 
traction. . 

The characteristics of the recordings of the patients 
with a moderate urethral pressure fall are presented in 
Fig. 4. The single contractions presented in detail 
demonstrate the occurrence of a moderate urethral 
pressure fall beginning approximately five seconds 
prior to the onset of the involuntary detrusor contrac- 
tion. The urethral pressure fall in the records of the 
40 patients in this group ranged from an average 
minimum of 16 to an average maximum of 26 cm. 
H2O. The s¢hematic illustration demonstrates that the 
average maximum urethral pressure fall results in a 
urethral pressure which is exceeded by the average 
maximum intensity of the involuntary detrusor con- 
traction as in the group with a mafor urethral pressure 
fall. 

The minor urethral pressure fall group demonstrate 
a similar sequence of urethral pressure fall followed by 
the onset of the involuntary detrusor contraction. The 
urethral pressure fall in the records of the 13 patients 
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Fig. 3. Two examples and a composite schematic illustration of the major urethral fall category. The 
urethral pressure fall prior to the onset of the involuntary detrusor contraction is demonstrated by 
the time marker in the individual contractions and the schematic illustration. 


of this group ranged from an average minimum of 5 to 


an average maximum of 8 cm. H50O. 

The degree of urethral pressure fall prior to the in- 
voluntary detrusor contractions was fairly uniform for 
each patient. The relevance of a number of factors to 
the degree of urethral pressure fall in the three 
categories is presented in Table I. The degree of 
urethral pressure fall is not influenced by the number 
or intensity of the involuntary detrusor contractions. 
There is a significant relationship between the degree 
of urethral pressure fall and the urethral closure 


pressures as indicated by the mean total and maximum . 


urethral closure pressures. The increastng urethral 
pressure fall in relation to the increasing maximum 
urethral closure pressure ts detailed in the scattergram 
in Fig. 5, and the increasing urethral pressure fall 
in relation to the "Increasing total urethral closure 
pressure is shown in Fig. 6 and indicates that the 
greater the measurable urethral resistance, the greater 
the urethral pressure fall prior to an involuntary de- 
trusor contraction. 

Parasympathetic blockade. The bladder-urethral 


pressure studies were repeated in 43 patients with in- 

voluntary detrusor contractions preceded by a urethral 

pressure fall five minutes following an intravenous in- 

jection of 25 mg. of propantheline bromide (Pro- 

Banthine). The responses are as follows. The involun-- 
tary detrusor contractions were completely suppressed 

in 25 patients and reduced in intensity in 18 patients. 

The urethral pressure fall did not occur in 15 patients 

but continued unchanged in 28 patients. These obser- 

vations indicate that the parasympathetic blgckade has 

uniformly influenced the involuntary detrusor contrac- 

tion but infrequently affected the urethral pressure 

fall. An example in which the postblock record demon- 

strates suppression of the involuntary detrusor con- 
tractions but persistence of the urethral pressure fall is 
presented in Fig. 7. 

In relation to the observations above, there were- 
three patterns of response to parasympathetic block- - 
ade. Suppression of involuntary detrusor contractions 
and urethral pressure falls occurred in *15 patients. 
Suppression of the involuntary detrusor contractions 
with persistence of urethral pressure falls occurred in 
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Fig. 4. Two examples and a composite schematic illustration of the moderate urethral pressure fall 
category. The urethral pressure fall prior to the onset of the involuntary detrusor contraction is 
demonstrated by the time marker in the individual centractions and the schematic illustration. 


10 patients. Partial suppression of the involuntary 

detrusor contractions with persistence of urethral 

pressure falls occured in 18 patients. The relationship 

of this response to the involuntary detrusor contraction 

and urethral pressure fall characteristics of each pa- 

tient is summarized in Table II. There is no apparent 
/ relationship between the number and intensity of the 
involuntary detrusor contractions or the number and 
degree of urethral pressure falls and the response to 
parasympathetic blockade. 

Test S HN The involuntary detrusor con- 
tractions were not associated with incontinence during 
this test 1n*26 patients. A moderate degree of inconti- 
nence occurred in 27 patients, while a marked degree 
of incontinence (7300 ml.) occurred in 24 patients. 
The degree of incontinence may be influenced by the 
presence of the catheter in the urethra; however, the, 
difference between the groups with no and marked 
incontinence was striking. A number of characteristics 
of these tw® groups are compared in Table III. There 
C was no difference in the marked incontinence group 
f compared to tĦ€ no incontinence group in regard to 


Table I. The relationship of bladder and urethral 
factors to the degree of urethral pressure fall | 






Urethral pressure fall categories 


Bladder contractions 


No. 6.5 6.1 5.5 
Intensity 
Average minimum 
(cm. H20) 
Average maximum 69 . 74 58 
(cm. H;O) 


Urethral closure 
pressures 
Total closure 
(cm. HO) 
Maximum closure 
(cm. H3O) 








Factor Minor 


49 48 48 


176 x 52 137 + 55 


101 + 24 22 222 


e 
the intensity of involuntary detrusor contractions or 
the degree of the urethral pressure fall. The marked 
Incontinence group had a significantly lower mean 
maximum urethral closure pressure and mean total 
urethral closure pressure compared to the no inconti- 
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Fig. 5. Scattergram demonstrating the relationship between the maximum urethral pressure fall and 
the maximum urethral closure pressure (coefficient of correlation 0.54). 


Maximum Urethral Pressure Fall cmH,O 





. 20 40 60 80 100 |20 I40 160 180 200 220 240 260 280 


Total Urethral Closure Pressure cm HeO 


Fig. 6. Scattergram demonstrating the relationship between the maximum urethral pressure fall and 
the total urethral closure pressure (coefficient of correlation 0.38). 


nence group. In the marked incontinence group, this is 
associated with a greater bladder-urethral pressure 
gradient (+36 cm. H3O) at the acme of the involuntary 
detrusor contraction than that in the no ittcontinence 
group (+12 cm. H:O). These observations indicate 
that the occurrence of incontinence in association 
with the involuntary detrusor contraction.is, in part, 
influenced by the infegrity of the urethral sphincter 
mechanism. i 


Comment 


` The detrusor contraction of normal voiding occurs 
at a threshold bladder volume, with subjective control 


and awareness. The involuntary detrusor cqntraction 
occurs over a wide range of bladder volume, without 
subjective control and in some instances without sub- 
jective awareness. À 

The present study has demonstrated that a fall of 
urethral pressure begins approximately five seconds 
prior. to the onset of the involuntary detrusor contrac- 
tion. This sequence of urethral pressure fall-in- 
voluntary detrusor contraction is similar to that ob- 
served in the contraction phase of normal voiding. The 
degree of urethral pressure fall ranges ffom minor 
(«15 cm. H20), to moderate (15.to 40 cm. HeO), to 
marked (740 cm. H3O). (Fig. €). The degree of ureth- 
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ral pressure fall is related to the totaland maximum ^ ` ''€ 
urethral closure pressure with, moderate and major | M 
urethral pressure falls occurring in patients with the — 
greater urethral closure .pressures. The resulting. MAJOR 0 
urethral pressure, of the order of 50 to 60 cm. HO, i5 ` pines 
less than the bladder.pressure at the acme of the in- Hao | 90 
voluntary.detrusor contraction. . : i 
The autonomic nervous system of the bladder and : ° 
urethra is schematically outlined in Fig. 9. There is... 20 
increasing evidence that the urethra, although effec-. - . 
tively coordinated, is functionally independent of the ^ ^. - . . 10° 20 30 40 50 60 70 BO 90 100 HO 120 130 MO !50 
bladder in:normal bladder function. Sympathetic à- — - AE TIME (Seconds) 


and B-adrenergic receptors are present in both bladder 
and urethra with, however, a predominance, of Q- 
receptors in the urethra and -receptors in the blad: _ 
der.°-* The sympathetic activity of the urethra is not 
‘dependent upon the anatomic continuity of the blad- 
der and’ urethra bui rather is a nerve-mediated func- 
tion.? The.parasympathetic-initiated contraction of the 
bladder in normal voiding Is not associated with a. 
parallel contraction of the. urethra, although experi- - 
mental stimulation of the pelvic nerve results in con- | | 
traction of both the bladder and urethra. —:- hs ^ ^ O 20 30 40 50 60 TO 80 90 DO 1’ ?O DO HO Ho 
The regulation of the normal urethra and bladder. piu 0 0, 9o To CTMEONIOndM | 

during the-collection phase is a function of the sympa: : 
thetic system. The role of the sympathetic a-adrenergic 
activity t sustain urethral pressures can be implied 
from the fall of urethral pressure which occurs with 
sympathetic a-adrenergic blockade. with phenoxybenz- - 
amine" arfd phentolamine.” !* The quiesgence of the 
detrusor muscle during the initial filling of the bladder 

is due to the tone of the smooth muscle while the in- - 
hibition of the bladder during the latter part of the’ 
collection phase is due to sympathetic activity; This. 





bladder inhibition. is a result of activation of B-adren-.: : : 1. 20 30 40 50 60 70 æ 90 KO IO DO BO HO BO 





ergic receptors acting to suppress smooth muscle activ- TIME (Seconds) - 


ity and perhaps by id of a-adre DETBIC ECCE pens Fig. 8. A schematic outline of the sequence of urethral 
, ori parasympathetic ganglia to inhibit parasympathetic - pressure fall-involuntary, detrusor contraction in the major, 
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efferent activit” TN ^ . moderate, árid minor urethral pressure fall categories. 


st + 
hi ? 
. 5 * x z- E Sos z 1 


| 38 Low. 


COLLECTION PHASE 
PARASYMPATHETIC 


L-2 


‘Infertor aks 


mesenteric Ln 4 
ganglion 


hypogastric 
N. 


SYMPATHETIC. 


PARASYMPATHETIC 


May 1, 1977 
Am. J. Obstet. Gynecol. 


CONTRACTION PHASE 
SYMPATHETIC 


L-2 
L-3 
L-4 






inferior 
mesenteric 
: ganglion 





hypogustric 
N. 








pelvic NAZ 





i receptors 






Fig. 9. The role of the sympathetic and parasympathetic nervous system in the collection znd 
contraction phases of normal bladder function. 


Table II. The relationship of bladder and urethral factors to the response to parasympathetic blockade 





Bladder and Parlial 
urethral block Bladder block bladder block 
(No. = 15) ; (No. = 10) (No. = 18) 
Bladder contractions . 
No. 10 0 5.5 0 4.5 5:0 
Intensity 
Average minimum (cm. H3O) 44 l 36 47 26 
Average maximum (cm. H20) , 70 63 72 42 
Urethral pressure fall | 
No. 10 0 8.5 5.5 4.5 5.5 
Intensity 
Average minimum (cm. H0) | 14 22.5 26 14 18 
Average maximum (cm. H50) 23 Lo 33575 36 25 = 25 
Incontinence 5 0 5 0 p? 8 


Table III. The relationship of bladder and urethral factors to the degree of incontinence during the 
bladder-urethral pressure study 


Test incontinence 


: None Marhed Significant difference 
Factor (No. — 26) (No. = 24) of the mean values 
Bladder contractions : 
No. | 9 5 - ( 
Intensity 
Average minimum (cm. H0) 40 50 . 
Average maximum (cm. H3O) ; 68 y: T9 j 
Urethral pressure fall , 
No. g 3.5 
Intensity ` 
Average minimum (cm. H20) 15 16 
* Average maxifium (cm. H:0) 30 . 28 
Urethral closure pressures : 
Total closure (cm. HzO) 167 ! 147 | , p< 0.05 
Maximum closure (cm. H0) 89 '68 p < 0.0} 
Bladder-urethral pressure difference +12 +36 i 


at acme of contractions ) = 
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The contraction phase of normal voiding is a result 
of interruption of the sympathetic effect with a fall of 
urethral pressure’ and withdrawal of detrusor muscle 
inhibition’ ' in parallel with parasympathetic effer- 
ent stimulation of the detrusor contraction.!* ' The 


mechanism accounting for the involuntary detrusor . 


contraction is likely the same as that of the contraction 
phase of normal voiding in view of the similar sequence 
of events, that is, a urethral pressure fall preceding the 
detrusor contraction. The response in this study to 
parasympathetic blockade with Pro-Banthine which 
uniformly suppressed or prevented the involuntary de- 
trusor contractions with little effect upon the urethral 
pressure fall is in keeping with this concept. 

This mechanism of bladder regulation is a response 
during the collecting phase to afferent impulses from 
the bladder which, through a multisynaptic spinal re- 
flex, initiate sympathetic efferent discharge in the 
hypogastric nerve. The contraction phase is initiated by 
afferent impulses resulting from bladder distention 
which, through a supraspinal reflex arc, depress sym- 
pathetic outflow to the urethra and bladder and acti- 
vate parasympathetic excitatory outflow to the bladder. 


This primary reflex mechanism may be reinforced by 


secondary afferent impulses arising in the urethra. 


‘The supraspinal reflex arc and the pontine micturition . 


center may be influenced in an excitatory or inhibitory 


manner by suprapontine centers,” !* cerebellar cen- 
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Discussion 

DR. DOUGLAS J. MARCHANT, Boston, Massachusetts. 
Critical observation and research have produced im- 
_ portent advances in the evaluation of disorders of mic- 
turition and the appearance of a new discipline— 
urodynamics. ; 

The bladder is an interesting organ. It functions to 
store urine and expel it under voluntary control. These 
two paradoxical functions are coordinated by a ner- 


vous system which must function as a biological com- . 


puter and control system. It is a small wonder, then, 
that both functions occasionally misbehave. 

The debate over sphincteric response to detrusor ac- 
. tivity, especially that related to initiation of voiding, 
.'continues. Twenty-five years ago, Muellner showed 
anatomically that the first phase of voiding consisted of 
‘voluntary relaxation of the striated muscles of the pel- 
vic floor, followed by a detrusor contraction and expul- 
sion of urine. 

More recently, there has been an attempt to describe 
micturition with the use of the principles of fluid me- 
chanics. Models have been devised, formulas written, 
and laws of micturition proposed to define this com- 
plex series of events which biological economy has re- 
served for a single organ. 

It is true that the initial voluntary requirement for 
micturition is relaxation of the pelvic floor. However, 
there is a precipitate drop in urethral pressure before 
any detrusor activity occurs, and this is not solely due to 


relaxation of the skeletal muscle. It would appear that, 


the urodynamicists have been hoisted by their own 
petard. The very instrumention which they devised has 
resulted in the destruction of the long-held theory that 


the pump forces open the bladder neck and initiates 


micturition. 

If the skeletal muscle under voluntary control does 
not account for the drop in urethral pressure prior to 
detrusor activity, what does? It is postulated that the 
response is mediated through the parasympathetic 
nervous system via acetylcholine which acts on alpha 
and beta receptors located in the bladder base, proxi- 
mal urethra, and fundus. Acetylcholine affects the ad- 
renergic nerve endings locally and facilitates release of 
norepinephrine. The effect is mediated by norepi- 
nephrine which activates the unoccupied receptor 
function. Thus, if the beta receptors have been stimu- 
lated, causing relazation, acetylcholine will affect the 
alpha receptors with resultant contraction. Further, it 
has been shown that the concentration of epinephrine 
is important in mediating response, i.e., low concen- 
trations relax while high concentrations of these 
catachelamines conffact the same region. 

Dr. Low has extended the work of Tanagho and his 
associates by shrewdly taking advantage of patients 
with involuntary detrusor activity and analyzing the re- 
lationship of these contractions to the initiation of mic- 
turition. One cannot quarrel with his methods or 
findings, although one wonders why all subjects did not 
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show a pressure drop preceding a detrusor contraction 


and why all patients were not mcontinent since the 
maximum bladder pressure invariably exceeded the 
resulting urethral pressure. 

The major criticism of this paper can: be confined to 
the description of the physiology of micturition. Dr. 
Low suggests that the filling phase is under sympa- 
thetic control, that is, the alpha adrenergic response 
effectively closes the urethra and the beta response 
prevents unwanted detrusor activity. Micturition is ini- 
tiated by interruption of the sympathetic outflow and. 
release ‘of parasympathetic activity with a resultant 
drop in urethral pressure and a detrusor contraction. 

There is much evidence to show that results obtained 
by direct stimulation of the sympathetic nerves are un- 
physiological and probably artifactual. And we are all 
aware of the fact that ablation of sympathetic innerva- 
tion results in no discernible change in voiding pat- 
terns. It would appear from more recent studies that, 
while the sympathetic nervous system is involved in the 
process of micturition, it is the parasympathetic out- 
flow mediated through acetylcholine whica, in the final 
analysis, controls micturition. As stated earlier in this 
discussion, itis quite probable that acetylcholine, acting 
through the short intramural adrenergic neurons, con- 
trols flow resistance, the type of reaction depending 
upon the concentration of norepinephrine released at 
the neuromuscular junction. The sequence of events 
described by Dr. Low undoubtedly will be debated by 
urodynamicists and perhaps modifed by new evi- 
dence. 

For the present, several facts should ke obvious. We 
can no longer rely on anatomic parameters such as the 
cystogram or the posterior urethrovesical angle. It 1s 
time to stop the endless debate concerning anatomic 
alterations which, in fact, may be the inevitable result 
of childbearing and normal loss of tissue support with 
aging. Perhaps patients with stress incontinence have 
some abnormality of innervation. The unstable blad- 
der may be more common than we think, and what we 
are seeing is the "open sesame" effect of the unper- 
ceived detrusor contraction with loss of urine. Dr. Low 
is to be congratulated for providing us with another bit 
of evidence to indicate why so many patients with stress 
incontinence are not cured by current surgfcal proce- 
dures. Will we take his advice, or will we continue 
to devise new operations and rely upon outmoded 
anatomic parameters to describe this, complex elas- 
trohydrodynamic system? 

Dr. CURTIS J. LUND, Minneapolis, Minnesota. Uri- 
nary incontinence due to detrusor dysfunction, as it 
has been called, presents a challenging diagnostic and 
therapeutic problem which at present is more difficult 
to manage successfully than stress urinary inconti- 
nence. Our éssayist has presented’ data whjch elucidate 
some of the elements of this complex elinical problem. 
He has shown that 85 per cent of 77 patients with 
a diagnosis of involuntary detrusor contraction had 
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some fall in. urethral pressure a few seconds prior. to 


the detrusor contraction which, he noted, is similar to- 
the situation in, normal. urination, ‘These as well 'as 
other data clearly implicate the urethra i in this type of 


incontinence, and so the term detrusor dysfunction l 


may no longer be appropriate. Dr. Low has further | 


shown that parasympatholytic drugs. such as Pro- 
Banthine abolish or reduce detrusor contractility but 
with lesser effects on the fall in urethral pressure.. 
Based on his data, as well as those of others, he has 


developed an acceptable hypothesis for the neuromus- - 


cular induction of the detrusor reflex. 
A critical review of the paper, which "n is 
the duty 'of a discussant, does raise some questions. 


First is the matter of definition of involuntary detrusor `, 


contraction, which I assume mean detrusor contrac-. 


-tions which are not a part of the normal voiding reflex. . 


If this is the case, then how was the diagnosis of in- 
voluntary detrusor contraction made? Were clinical 
features used alone or in combination with pressure 
studies or were only the latter used? z 
If the diagnosis was made solely on pressure studies, ` 


which are said to be similar for both normal voiding 


and involuntary detrusor contractions, how can one be . 


certain that some contractions were not those of nor- 


mal voiding? In this study, the standard protocol called ~“ 


for the instillation of 500 ml. of infusion fluid, Broo e 
sufficient to initiate a normal micturition reflex. in: 
those patients with a low-threshold bladder capacity: 
The data from two normal control subjects are — 


sufficient. Are there . additional pog control 


data? 


In 12 of the 77 patients studied, there was no re- - 


corded change in urethral pressure associated with de- 


trusor contractions, and in 13 patients the fall was ọfa 


minor nature. Nor was every detrusor contraction of-a 


sequence preceded by a fall in urethral pressure, as 


noted in Fig. 3. These data suggest that a preliminary . 


fall in urethral pressure is not essential for.the initia- 


- 


tion of a detrusor contraction. 

.In our studies of normal ‘ uninhibited” gm we 
observed a descent of the bladder base and urethroves- 
ical funneling from three to five seconds before void- 
ing. This was not true of the patient who had to strain 
for 10 to 45 seconds when requested to void. 

The group of patients who were incontinent during 
the pressure tests are most interesting. Twenty- -four of `. 
the patient Jost more than 300 ml. of umne with a 


detrusor contraction. One simple explanation would be: 


that these patients had normal reflex voiding; however, 
this group had a lower mean total urethral: closure- 
pressure than did those who had no test incontinence. 


Were these patients nulliparous or 'parops? If the : 


latter, does this indicate latent stress incontinence? 


Most of the newer data concerning the micturition . 
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reflex ‘indicate : reciprocal relationship between the | 
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d parasympathetic systems. Bradley, at ` 


" 


"Mi the cat that aeren activity of the hypogastric nerve 


‘showed a continuous tonic discharge of impulses dur- 
ing the filling period. During the intravesical pressure 


rise, there was increased discharge which returned to 
the. base line as contractions: ceased. Afferent pelvic 
nervé activity was similar. Efferent hypogastric (sympa- 
thetic) activity showed a “turn-on” flare about five sec- 


-onds ‘before the discharge of the ‘pelvic nerve (para- 


sympathetic) which was associated with detrusor con- 
traction : and gradually delayed during contraction. 


- This was followed by' a “turn-off” flare of the hypogas- 


tric nerve. If this is true in the human subject, then the 


“turn-on” flare of. the hypogastric nerve relates to the 


urethral activity and the drop in urethral pressure, 
which-might be expected to continue in the Due of. 


' parasympathetic blockade. 


; DR. Low (Closing). The diagnosis of an involuntary 
detrusor contraction, as Dr. Lünd has implied, was de- 


, rived.entürely from the pressure record, and I would 


ackriowledge that this may in some. instances be normal 
voiding. I suspect, as in many functions, there is a, 
spectrum from normal to abnormal, and the apparent 


involuntary detrusor contraction that has occurred late 


in thé period of filling in a test situation may be similar 
to normal voiding. 
The fact that all patients did not demonstrate a drop 


- is a point of some interest. It is wise to remember that 


this-is still a fairly crude method of measurement. Itis a 


P 


recording system which must document events over a : 


25 minute period, while we are observing changes. 
which are occurring over a period of a few seconds. 
Additionally, the very small. falls may not be identi- 
fiable in an acceptable manner. Thus, this group who 
also ‘have low base-line‘ urethral pressures may well 
have had a fall which we uis were not able to dem- 
onstrate. | 

The question as to why al patients do not have in- 
continence brings out a very important point. "The 
pressure relationships that are expressed here are thé 


relationships between the detrusor pressure and the 


maximum urethral pressure measured at one point. It . 
is acknowledged that the total urethral pressure con- . 


tributes to the sphincter function. The slight gradient 
at the maximum pressure does not recognize the total 


resistance of the urethra, and this likely accounts for 


the failure of incontinence to occur when the bladder 


; urethral gradients are relatively small. 


Dr. Marchant has raised-the question, as has been 


_ raised by others, that the parasympathetic system may 


"E 


t 


be playing an active role in the events which occur in 


the urethra. It'also has been questioned as to whether 


we. do have. evidence in man oin animals that the 
sympathetic system is, in fact, switched off when the 
fall of urethral pressure occurs. The urethra appears 
to be functionally independent of.the bladder to some 
degree. Experimental stimulation of the parasympa- 
thetic nerve will produce a contraction not only in the 
bladder but also in the urethra, which does not occur in 
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normal voiding and is not observed in the voluntary 
detrusor contraction. It has been consistently demon- 
strated experimentally that a fall of urethral pressure 
follows sympathetic blockade, suggesting that the sym- 
pathetic rather than the parasympathetic system 1s re- 
sponsible for the fall of urethral pressure observed. 
Dr. Lund questioned whether some of the incont- 
nerce was a product of a stress factor. This is an impor- 
tan: clinical issue. These are patients who came to a 
bladder function clinic because they were having prob- 
‘lems of bladder function and bladder control. We do 
not see in clinical medicine many problems of pure 


anatomic urinary incontinence or pure bladder dys- 
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function. These problems occur at the end of the clini- 
cal spectrum, but, in the middle, we have a large group 
of patients who have an overlap of these mechanisms 
contributing to their clinical problem. This is the 
greatest justification for consideration of more costly 
investigation of a larger proportion of patients, be- 
cause I am quite sure that these patients who have 
demonstrated a marked degree of incontinence on the 
basis of the lower urethral pressures and lower closure 
pressures indeed have a component of anatomic 


` sphincter deficiency as well as their pattern of abnor- 


mal bladder behavior as contributory mechanisms to 
the clinical problem that they have experienced. 
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12F SUPRAPUBIC DRAINAGE SYSTEM. 


HERE'S HOW IT WORKS AND WHY. 


Since it is 12F, the new Cystocath 


has better flow rates and is much less 
likely to block. 
The trocar point is pyramidal to 





urinary tract infection, and less 
patient discomfort. The patient voids 
spontaneously, earlier, has more mo- 
bility and requires less nursing time. 


avoid coring and provide easier pene- 
tration. The catheter and body seal 
are of flexible SILASTIC® silicone 
rubber which is essentially nonre- 
active with tissue and body fluid. 
Because insertion is suprapubic, there are no 
repeated catheterizations. There is less risk of 


ACT 


The reduced risk of UTI, alone, 
merits your serious consideration. For 
complete data on the SILASTIC® 
Cystocath in both 8F and 12F size, ask 
your Dow Corning representative. Or 


write us here at Dow Corning Medical Products, 
Dept. 76-707, Midland, Michigan 48640. 
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Minimal chance of gastric upset. 

To minimize gastric distress—an important consideration in 
pregnancy—Abbott hematinics supply iron in controlled-release 
form: the Gradumet* It’s patented. 


The Gradumet is engineered to deliver maximum release of iron 
after the tablet passes the stomach. 





Right amount of Folic Acid. 
Both Abbott hematinics contain the exact U.S. RDA of folic acid 
for pregnancy —800 mcg. 


Optimal patient compliance. 
Dosage is once-a-day; helps to assure patient cooperation: 
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she's looking to you for answers. 
Reassure her. 


Results of ten years' clinical 
experience with Saf-I-Coil can help 
you provide the information shes _ 
seeking. 


.. Saf-T-Coil is an IUD found comparable to the “pill” in use effectiveness.'^? 
Results of one of the longest investigations— a five-year study? in Florida clinics, based on 
27,712 insertions and 541,248 woman-months of use— indicate: a low 0.8% in situ pregnancy 
rate, high 80% continuation rate, 11.9% expulsion rate and 8.0% removal rate. Subsequently, 
the investigators made Saf-I-Coil their "device of first choice." 

Three Saf-T-Coil sizes ensure contraceptive effectiveness throughout her 
reproductive years: Saf-I-Coil Nullip 25-S for the nulliparous and young woman, 
Saf-T-Coil 32-S for the primiparous woman and Saf-T-Coil 33-S for the multiparous woman. 

Saf-T-Coil Nullip 25-S, in particular, has proved to be a device well-suited to 
the woman with a small uterus. Results of a separate two-year study! in Florida clinics, based 
on 1,179 insertions and 9,750 woman-months of use, indicate a low 0.4% in situ pregnancy 
rate, relatively high 70% continuation rate, 11% expulsion rate and 19% removal rate — both 
considered acceptable in nulliparous patients. Insertions were easy and virtually painless, — 
using the standard techniques and no anesthesia. And the Nullip 25-S rapidly accommodated 
to the shape of the uterine cavity— in contrast to the more rigidly designed devices,which 
force the uterus to conform. No serious complications were reported in this study. 


Every Saf-I-Coil is made of inert plastic with no copper additives. 


- .. And with every Saf-T-Coil — Saf-T-Sound* —the sterile, disposable intra- 
uterine probe that helps make fitting easier and more accurate. 


Caution: Federal law restricts this product to sale by or on the order of a physician. 

Contraindications: Should not be used in pregnancy or suspicion of pregnancy, suspicion of carcinoma, 
acute cervicitss, acute or subacute adnexal disease, fibroids, menorrhagia or unexplained bleeding. 

1. Caraway, A. F.: Floridas Experience with de niraderide Device for the Nulliparous Patient. 
Presented at the International Family Planning Research Association Meeting, Palm Springs, California, 
October 21, 1974. i | 

2. Caraway, A. F. and Vaughn, B. J.: J. Reprod. Med. 70:171, April 1973. 

3. Hayes, O. J.: South. Med. J. 66:254, Feb. 1973. 
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- EDITORS! REVIEWERS! 


AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no right 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authers; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices,” this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, ‘Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $9.95. 


Please send rhe on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $9.95. 


O Bill me O Master Charge # 
O Payment enclosed 
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ANNOUNCEMENT 


THE NINETEENTH ANNUAL 
EMIL NOVAK MEMORIAL 


Gynecological Pathology 
and Endocrinology Course 


(5 days—October 24-28, 1977) 
Johns Hopkins Medical Institution 


Conducted by 
PATHOLOGY 


Drs. J. D. Woodruff, E. R. Novak 
and R. F. Mattingly 


ENDOCRINOLOGY -CYTOGENETICS 
Drs. G. S. and H. W. Jones, Jr. 


This course represents a complete and up-to-date 
review of endocrinology and cytogenetics, in ad- 
dition to a thorough resume of gynecological pa- 
thology. While designed primarily as a refresher 
course for American Board applicants, it is ap- 
propriate for any gynecologist or pathologist de- 
siring a rapid resume of these dynamic facets of 
gynecology. 


Three days will be devoted to gynecological pa- 
thology, with teaching sessions provided by Drs. 
Woodruff, Novak and Mattingly, and other mem- 
bers of the faculty. A two day discussion of, en- 
docrinology and cytogenetics under the leader- 
ship of Drs. G. S. and H. W. Jones will accompany 
this. Applications for the entire five day course is 
necessary. 


Following registration a collection of 35 mm. 
kodachrome slides will be furnished for study on 
commencement of the course. Review of these along 
with informal panel discussion with the faculty will 
follow the pathological session. 


A $400.00 enrollment fee (check to be made out 
to The Johns Hopkins University) will include the 
slides and all lunches. Not included are sleeping 
accommodations and certain meals (which are in- 
expensive and immediately accessible to the hos- 
pital).eThe complete program will be available in 
May, but the course is limited to 150 to provide for 
informal discussions and question and answer 
periods. (No registration accepted after October 
1, or unless accompanied by check. No refund after 
September 1.) Fuller details ‘will be noted ‘later, but 
the starting date will be October 24th. Prompt 
registration is urged to insure enrollment. 


For details write to: 


DR. EDMUND R. NOVAK 
Hopkins Apts. 

3100 St. Paul St. 
Baltimore, Md. 21218 
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Age-incidence and risk of diethylstilbestrol-related clear 
cell adenocarcinoma of the vagina and cervix 


ARTHUR L. HERBST, M.D. 
PHILIP COLE, M.D. 
THEODORE COLTON, Sc.D. 
STANLEY J. ROBBOY, M.D. 
ROBERT E. SCULLY, M.D. 


Chicago, Illinois, Boston, Massachusetts, and Hanover, New Hampshire 


This study was based on. cases accessioned in the Registry of Clear Cell Adenocarcinoma 
of the Genital Tract.in Young Females to ascertain the incidence of diethylstilbestrol 
(DES)-related cancers by age and year of birth. For accuracy in estimating the size of the 
reference population for the incidence rates, calculations were restricted to 127 white 
residents of the United States who were exposed prenatally to DES or other nonsteroidal 
synthetic estrogens. The disease is exceedingly rare prior to age 14 when the incidence 
rate begins to risé rapidly. The incidence peaks at age 19 (median 19.2 years) and then 
drops precipitately. Thus, DES-related clear cell adenocarcinoma is unusual in that 
nearly all cancers have been diagnosed in a narrow age range of 10 years (14 to 23 
years). Women born in 1951 to 1953 have higher incidence rates than those born in the 
previous or subsequent three-year period. This suggests that the prevalence of 
pregnancy-related use of DES was at a peak in the early 1950’s. The cumulative risk of 
this type of genital cancer, through age 24, for DES-exposed female subjects is estimated 
to be in the range of 0.14 to 1.4 per thousand. The wide limits are due to the fact that 
the number of young women exposed is not known precisely. The low risk of disease and 
the narrow age range of the cases, relative to the long latency period, suggest that DES is 
an incomplete carcinogen. Other factors, possibly related to puberty, may be involved in 
the*causation of this disease. (AM. J. OBSTET. GYNECOL. 128: 43, 1977.) 


In 1971, THE USE OF diethylstilbestrol (DES) by 
pregnant women was reported to be associated with the 
later appearance of clear cell adenocarcinoma of the 
vagina in their exposed daughters.’ Subsequently, a 


From the Department of Obstetrics and Gynecology, 
University of Chicago, Pritzker School of Medicine, 
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School, Boston. 
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National Cancer Institute (Dr. Herbst) and PRA 115 
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Presented by invitation at the Eighty-seventh Annual 
Meeting of the American Association of Obstetricians and 
Gynecologists, Hot Springs, Virginia, September 9-11, 
1976. « 


- Reprint qgquestsz" Dr. Arthur-L. Herbst, 584 
Maryland Ave., Chicago, Illinois 60637. 





similar association was noted for clear cell adenocar- 
cinoma of the cervix, and the Registry of Clear Cell 
Adenocarcinoma of the Genital Tract in Young 
Females was established to study the clinical, patho- 
logic and epidemiologic aspects of these tumors 
in female subjects born in 1940 or later, the years dur- 
ing which DES was used in pregnancy.” * The Registry 
has actively sought cases throughout the world, includ- 
ing those in which a negative history of maternal drug 
exposure had been obtained. In 1974, the results of an 
analysis of 110 vaginal and 60 cervical cases, for some 
of which only partial information was available, were 
reported.? Of those cases in which a maternal history 
was obtainable, approximately 65 ber cent were’ associ- 
ated with intrauterine exposure to nonsteroidal syn- 
thetic estrogens; an additional 10 per cent had been 
exposed to an unidentifiable medication for pregnancy 
maintenance, and, in about 25 per cent of the cases, 
there was no indication that the mother had received 
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Fig. 1. Number of DES-exposed (diethylstilbestrol, dienestrol, 
and hexestrol) cases by year of diagnosis (No. = 154). 


any such medication. The distribution of maternal his- 
tories among these three categories has been similar as 
new cases have been accessioned. There was a wide 
range in the total amount of DES ingested during 
pregnancy (135 to 18,200 mg.). The maximum daily 
dose ranged from 1.5 to 150 mg. in the first trimester. 
Significantly, in all cases in which the time of initi- 
ation of treatment was known accurately, it began be- 
fore the eighteenth week of gestation. The exposed 
patients ranged from seven to 27 years of age at the 
time of the diagnosis of cancer.” ? 

The present study describes the annual occurrence, 
the age-incidence, and the cumulative risk of clear cell 
adenocarcinoma of the vagina and cervix after in- 
trauterine exposure to DES. 


Methods 


Sources of case information. Cases have been re- 
ported to the Registry from cancer treatment centers as 
well as from individual physicians, mainly in the 
United States. Consultations regarding diagnosis and 
therapy also have resulted in accessions. Information 
on each case including the maternal history has been 
provided on standard forms, usually by the reporting 
physician, or, with hig permission, has been obtained by 
Registry personnel. Prenatal records and hospital de- 
livery records have been examined when available. In- 
formation has also been sought from the attending ob- 
stetrician and from the patient's mother. 

Computation of incidence rates. This report is 
based upon cases accessioned by February 29, 1976. 
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Table I. Cancer cases accessioned by the Registry 
according to history of maternal drug ingestion 
as of February 29, 1976 





Maternal history 
Positive for DES and similar compounds 154 
(incidence series: 127 cases*) 
Positive for unidentified medication 25 
Negative 65 
History incomplete or uncertain 58 
Total 302 


*The patients were born from 1948 to 1961; cancer was 
diagnosed in 1974 or earlier. 


Rates were calculated as c X 10*/P where c is the num- 
ber of United States cases diagnosed at a particular age 
for whom there is a positive history of maternal inges- 
tion of DES or the chemically related nonsteroidal syn- 
thetic estrogens dienestrol or hexestrol (DES exposed). 
P is the total population of white female subjects in the 
United States who were of the same age as the exposed 
patients with cancer during the period to which the 
estimate relates. 

Eligibility for inclusion in the numerators (c) was re- 
stricted to provide more valid estimates of the size of 
the reference population (P). These restrictions were 
that the patients be white residents, with cancer diag- 


nosed at 10 years of age or older, and born in 1948 or | 


later. Cases occurred only sporadically among female 
subjects born in the years prior to 1948. In addition, 
only cases diagnosed prior to 1975 were included, since 
accessions of cases diagnosed after 1974 are incom- 
plete. These criteria excluded 10 nonresidents. of the 
United States, three nonwhite United States residents, 
four individuals born in 1945 to 1947, nine with cancer 
diagnosed after 1974, and one in whom cancer was 
diagnosed at seven years of age. 

For each age group, P was derived from age-specific 
enumerations of white female residents in the United 
States according to 1950, 1960, and 1970 decennial 
censuses and from information on United States live 
births." * Intercensal population sizes were estimated 
by age-specific linear projection. This permits'descrip- 
tion of change in a birth cohorts size with the passage 
of ume. For example, the birth cohort of 1957 is known 
precisely at ages 3 and 13 from data in the 1960 and 
1970 censuses. From these, the cohort size can be esti- 
mated from 1961 to 1974, the first and last years of 
diagnosis, with an error less than 2 per cent. Incidence 
rates were based on the total popufation since there are 
no valid statistics for the number of DES-exposed 
female subjects. ? B 

The method of estimating birth cohort-specific rates 
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Table II. Annual incidence rates* of genital cancer (per 10,000,000) among United States resident 


white female subjects according to year of birth and age 


10 

11 i ; d 6! o ó 
12 0 0 0 0 0 0 
13 0 0 0 0 0 0 
14 0 0 0 0 6.3 6.2 
15 6.5 0 6.6 19.8 12.6 0 
16 0 0 6.6 19.7 6.3 0 
17 6.5 0 0 13.1 18.7 24.8 
18 0 13.3 13.0 6.5 24.8 18.6 
19 0 6.7 0 25.9 37.1 24.8 
20 6.5 13.3 6.4 6.5 18.4 12.4 
2] 0 13.3 0 12.8 12.2 24.7 
22 0 0 6.4 12.8 0 - 
23 6.5 0 6.3 0 - - 
24 0 0 6.3 - - - 
25 0 6.5 - - - - 
26 0 - - - - - 


Year of birth 


vem 1948 1949 | 1950 1951 1953 | 19543 | 1955 | 1956 1957 | 1958 1961 


cocco 


5.9 
: 0 * ; 4 8 à Ü 
0 0 0 0 0 5.6 6.1 
0 0 0 0 0 0 0 
11.9 0 5.9 0 0 0 - 
11:9 11.7 11.6 5.7 5.8 - - 
17.8 11.7 17.6 0 - - - 
5.9 23.4 0 - - - - 
11.8 11.7 - - - - 
17.8 - - - - - - 


*Numerator: women exposed to DES and similar compounds; denominator: all living resident white female subjects. 


+Excludes one case diagnosed when the patient was seven years old. 


is identical to that used for the over-all rates, but c and 
P are restricted to female subjects born in the specified 
year or years being examined. All rates are expressed 
as the annual incidence per 10 million white female 
residents. 


Results 


Total cases. The status of the 302 cases accessioned 
by the Registry as of February 29, 1976, is shown in 
Table I. Although the*cases with a positive DES history 
were reported primarily from the United States (144), 
10 other positive cases were reported from other areas, 
including one each from the Ivory Coast, Australia, 
Belgium, Mexico, and three each from Canada and 
France. 

The distribution of these 154 positive cases by year 
of diagnosis is shown in Fig. 1. The first was diagnosed 
in 1961, and the largest number, 26, was diagnosed in 
1972. There is a suggestion of a decline after 1972, but 
cases diagnosed in the 1970's, especially 1975, are still 
being aceessioned. (Data available since this paper was 
completed show no reduction in the number of cases 
diagnosed each year since 1972.) 

Incidence rates. Of the 154 DES-exposed cases, 127 
satisfied the requirements for inclusion in the estima- 
tion of the incidence rates. Table II shows annual inci- 
dence rates by year of birth and age at diagnosis. From 
these data, the over-all age-specific rates of cancer de- 
velopment were also determined (Fig. 2). There is a 
sharp rise in incidence beginning at age 14 and a peak 
at age 19. This® followed by a similarly sharp decline, 


at least through age 22. Incidence rates after 22 are 
unstable because an insufficient number of exposed 
female subjects had reached age 23 by 1974. 

Because of the small number of patients born in any 
single year, the birth cohorts were formed in three- 
year groups (Fig. 3). The earliest-born or oldest cohort, 
1948 to 1950, had the lowest incidence rate while the 
highest rate was experienced by the cohort of 1951 to 
1953. Though incomplete, the data for the cohort of 
1954 to 1956 suggest that its rate will be lower than that 
of 1951 to 1953 but that its rate will be maximal at age 
19, consistent with the over-all pattern in Fig. 2. The 
youngest cohort for which information is available, 
1959 to 1961, is still on the ascending limb of the inci- 
dence curve. 

Cumulative incidence. The cancer rates for the var- 
ious cohorts shown in Fig. 3 can be summarized quan- 
titatively by the "cumulative incidence" which is the 
approximate sum of the incidence rates (Table II) 
from birth to a designated age for a specific birth 
cohort. First, age 20 was arbitrarily chosen as the age 
for calculatioh of the cumulative incidence since female 
subjects born in 1954 or earlier would have reached 
this age by 1974. (In estimating cumulative incidence, 
an adjustment was made for incomplete information 
for the subcohorts of 1955 and 1956.) The cumulative 
incidences (per 1,000 white female subjects) were 
0.0028 for the cohort of 1948 to 1950, 0.0103 for 1951 
to 1953, and 0.0087 for 1954 to 1956. Accurate esti- 
mates of pregnancy-related use of DES during the 
1950's are unavailable, and factors other than DES may 
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Fig. 2. Annual age-specific incidence rates of clear cell cancer per 10,000,000 population. 


have played a role in the differences in cumulative in- 
cidence among the cohorts. However, these figures 
suggest that the use of DES for pregnancy therapy was 
at a peak in 1951 to 1953 and declined slightly in 1954 
to 1956 while its use was much less during 1948 to 
1950." The data do not permit estimates of usage be- 
yond 1956 because female subjects born in 1957 and 
later have been at risk for an insufficient period. 
These cumulative incidence figures can also be used 
to estimate the absolute risk of clear cell cancer devel- 
opment in a DES-exposed female subject. For this sec- 
ond purpose, the cumulative incidence was calculated 


through age 24 since the data suggest that the risk of 


cancer development will be low after that age. For the 
birth cohort of 1951 to 1953, adjustments were made 
for incomplete data for the age group 22 to 24, and the 
cumulative incidence through age 24 is about 0.0135 
per thousand. However, it must be remembered that 
this figure represents the risk of cancer developing 
among all white female subjects. The desired estimate 
relates only to female subjects exposed to DES in utero. 
Crude estimates of the size of this population can be 
made. Birth records from the early 1950's at two medi- 
cal centers where DES was frequently used suggest that 


5 to 10 per cent of their pregnant patients received 
DES.” '? [f this applied nationally for the 1951 to 1953 
cohort, the risk among exposed female subjects would 
be 10 to 20 times greater than the risk for the gener- 
al population, resulting in a cumulative incidence 
through age 24 of 0.14 to 0.27 per thousand DES- 
exposed female subjects. However, national usage was 
probably much less than «at these specialized centers, 
especially during the early 1950's. If it is assumed that 
only | to 2 per cent of pregnant women in the United 
States were treated with DES at that time, then the risk 
through age 24 would increase by 50- to 100-fold, to 
0.7 to 1.4 per thousand. These results suggest that the 
absolute risk of the development of clear cell adenocar- 
cinoma of the vagina and cervix in a DES*exposed 
female subject, through age 24, lies in the range of 0.14 
to 1.4 per thousand. 


Comment 


This investigation indicates that the peak age- 
incidence' of clear cell adenocarcinoma of the vagina 
and cervix among DES-exposed female subjects is at 19 
years; those born in 1951 to 1953 have the highest 
incidence rates. The absolute risk of aereo piment of 
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Fig. 3. Annual age-specific incidence rates of clear cell cancer cases per 10,000,000 population by 


birth cohort. 


clear cell cancer in an exposed female subject through 
24 years of age is in the range of 0.14 to 1.4 per thou- 
sand. ; 

Some deficiencies iy the data warrant consideration. 
First, the reporting of United States cases to the Regis- 
try is somewhat incomplete. Second, 10 per cent of 
Registry cases had a maternal history of unidentified 
medication for pregnancy therapy and were excluded 
from the calculations, even though it is likely that many 
were DES exposed. Both of these factors cause the cal- 
culated rates to be too low. It is not possible to state the 
degree of incompleteness of reporting of United States 
cases to the Registry. It is unlikely that it would vary 
appreciably with age of diagnosis, year of birth, or year 
of diagngsis except that cases diagnosed prior to 1971, 
before the BES association was discovered, may not be 
indexed as clear cell adenocarcinoma in hospital files. 
Finally, some maternal histories are probably inaccu- 
rate because of incomplete records or faulty memory, 
as suggested by the fact that the age distribution of the 
negative cases is very similar to that of the DES- 
exposed cases. For example, 38 per cent of the DES- 
exposed and 35 per cent of the negative cases were 


diagnosed when the patient was 18 to 20 years old. 
` 


Errors in the history of DES use are unlikely to be 
biased except that they may be more common among 
women born long ago in comparison to those born re- 
cently. 

The number of exposed cases diagnosed each year 
increased through 1972, and cases diagnosed in the 
1970's are still being accessioned. Data for those diag- 
nosed in 1975 are incomplete. Therefore, although a 
“peak” may have been reached, it cannot be deter- 
mined yet whether cases will continue to occur in about 
the same numbers each year through the 1970's. The 
number that will occur in the latter part of this decade 
depends upon the degree to which DES was used for 
pregnancy support in the late 1950's. 

The estimate of the risk of the development of vagi- 
nal and cervical clear cell adenocarcinoma in a DES- 
exposed female subject through age 24 years is roughly 
0.1 to 1 per thousand. This emphasizes that even 
among DES-exposed female subjects these genital can- 
cers are uncommon. This estimate is consistent with 
the findings of Lanier and associates’ who found no 
cases of cancer among 818 female subjects exposed to 
estrogen prenatally. It is also consistent with the report 
of Kinlen and associates" who estimated that 7,500 
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mothers in Great Britain received DES, and no DES- 
associated genital cancers have occurred there thus far. 
Our estimates are based on the assumption that | to 10 
per cent of pregnant women were exposed to DES in 
the United States in 1951 to 1953. Heinonen’? esti- 
mated that 100,000 to 160,000 live-born female infants 
were exposed to DES in 1960 to 1969. If this estimate is 
valid, the exposure rate for that decade would be 0.6 to 


1.0 per cent. Since it is generally agreed that the use of 


this drug during pregnancy in the United States was 
far greater in the 1950's than in the 1960's, our higher 
estimates of usage for the 1950's seem appropriate. 
The age-incidence curve with its peak at 19 years is 
remarkable in several respects. First, with few excep- 
tions, malignant diseases in childhood occur over a 
wide age range. Yet the DES-associated genital car- 
cinomas begin to rise in incidence, peak, and decline 
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within a 10 year span (age 14 to 23). Second, the steep- 
ness of the ascending limb of the curve is surprising, 
considering that relevant exposure occurred 15 to 20 
years earlier. Usually if the latent period of a disease is 
long, it has a wide range. Yet for this cancer the mean 
latent period is quite long (19 years), but the range is 
short (age 14 to 23, i.e., 10 years). This suggests that 
DES is probably not a complete carcinogen and that 
other factors are involved in carcinogenesis. Although 
these are unknown, it appears likely that some of them 
are associated with the onset of puberty. Further sup- 
port for the concept that DES is an incomplete carcino- 
gen is that these cancers are very uncommon, even 
among the DES-exposed subjects. 


The authors thank Miss Caroline Derbyshire for as- 
sistance in data analysis. 
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Discussion 


Dr. DAVID G. DECKER, Rochester, Minnesota. Dr. 
Herbst and his group have presented another update 
of the material gathered through the Registry of Clear 
Cell Adenocarcinoma of the Genital Tract in Young 
Females. This is interesting material, but this time they 
are also utilizing the data to draw some tenuous conclu- 
sions. This is recognized in the text with the statement 
that“. . . there are no valid statistics for the number of 
DES-exposed female subjects,” but then the author 
proceeds to estimate the number of DES-exposed 
female subjects and to draw major conclusions. It is 
difficult for me to understand how valid conclusions 
can be drawn from admittedly invalid statistics. 

Furthermore, the phrase "DES-related tumor" im- 
plies that in this situation DES is a carcinogen when 
most of the evidence at present seems to indicate it is a 
teratogen. 

The authors allude to the problem of underreport- 
ing, and as a result the incidence rates quoted are esti- 
mates of true rates which will be biased. However, the 
probability of underreporting is much greater among 
non-DES-related cases than among DES-related cases. 


7. United States Bureau of the Census: United States Cen- 
sus of Population: 1960, Characteristics of the Popula- 
tion, Washington, D. C., 1963, vol. 1, United States Gov- 
ernment Printing Office. 

8. United States Bureau of the Census: United States Cen- 
sus of Population: 1970, Characteristics of the Popula- 
tion, Washington, D. C., 1973, vol. 1, United States Gov- 
ernment Printing Office. 

9. Lanier, A. P., Noller, K. L., Decker, D. G., et al.: Mayo 
Clin. Proc. 48: 793, 1973. 

10. Herbst, A. L., Poskanzer, D. C., Robboy, S. J., Friedlan- 
der, L., and Scully, R. E.: N. Engl. J. Med. 292: 334, 1975. 

11. Kinlen, L. J., Badaracco, M. A., Moffet, J., et al.: Br. J. 
Obstet. Gynaecol. 81: 849, 1974. 

12. Heinonen, O. P.: ‘Cancer 31: 573, 1979. iat 


Also it is troublesome that all age groups with clear cell 
adenocarcinoma of the cervix and vagina are not in- 
cluded in the consideration, for, while small in num- 
ber, this constitutes a group of significant size. 

In the Table II the authors estimated 147 incidence 
rates despite the fact that they have observed only 127 
cases. It is evident that estimates of age-related groups 
based on small numbers (despite formation of three- 
year groupings) must be interpreted with caution. 

The preceding remarks are not intended to detract 
from the data accumulated by the Registry of Clear 
Cell Adenocarcinoma. Clear cell adenocarcinoma is a 
real entit* and somehow related to the administration 
of DES during pregnancy. I believe caution is indicated 
before further alarming the American public with risk 
factors of this precision based on broad estimates of use 
that are impossible to prove. Dr. Herbst is to be com- 
mended for alerting the medical profession to the po- 
tential hazard resulting from the use of DES in preg- 
nancy, but I do not believe he is totally jestified in his 
conclusions on risks and latency interval from the data 
available in his presentation. * » 

I know that Dr. Herbst will continue to accumulate 
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data, and hopefully at some time in the future he can 
present conclusions based on valid and meaningful 
statistics in this challenging area. 

The emotional impact of this malignancy on society 
in general is certainly well known, and the avidity 


of the news media for information concerning this . 


problem needs no emphasis. It would seem the time 
has come when only factual, solidly based information 
rather than any further speculative efforts on our part 
should appear on this subject. 

DR. JOHN H. Isaacs, Evanston, Illinois. Reliable 
information is not available concerning the use of syn- 
thetic estrogens for prenatal therapy. Presumably, mil- 
lions of pregnant women were given stilbestrol as ad- 
vocated by Smith (AM. J. OBSTET. GYNECOL. 56: 821, 
1948). Dr. Herbst has attempted to ascertain the inci- 
dence of DES and other synthetic estrogen-related 
cancers by age and year of birth. The analysis was per- 
formed on 127 patients. The initial computation rates 
were calculated on the number of clear cell adenocar- 
cinoma cases diagnosed at a particular age as related to 
the total population of white female subjects in the 
United States of the same age. His calculated cumula- 
tive incidence rate through age 24 for those female 
subjects born between 1951 and 1953 is estimated to be 
0.0135 per thousand. The author points out that this 
calculation represents the risk of cancer developing 
among all white female subjects but not for those 
whose mothers had ingested DES prenatally. To ascer- 
tain this figure, Dr. Herbst utilized data from two med- 
ical centers where DES was frequently used. He as- 
sumes that the cumulative incidence would be 0.14 to 
0.27 per thousand if the data from these two centers 
were applied nationally. He surmises that the national 
usage was probably less than that at these centers and 
implies that the cumulative incidence should be 0.7 to 
1.4 per thousand. 

Additionally, he emphasizes that some maternal his- 
tories are probably inaccurate because of incomplete 
records or “faulty memory.” One might speculate as to 
whether the “faulty memory” could not be in either 
direction, particularly if litigation were contemplated. 
He also assumes, because of incomplete reporting to 
the Registry and because 10 per cent of cases have a 
maternal ‘history of unidentifiable medication for 
pregnancy therapy, that the calculated rates are too low 
and that the absolute risk of developing clear cell 
adenocarcitfoma in DES-exposed female suhjects is 0.1 
to l per thousand. It would be interesting to know how 
Dr. Herbst can justify a definite incidence factor based 
on so many assumptions. 

The author is now apparently of the opinion that 
DES is not a complete carcinogen and that other fac- 
tors are involved in the development of clear cell 
adenocarcingma. This attitude seems more appropri- 
ate than his previous statement in 1971, implicating a 
highly significant association between the treatment of 
mothers with DES during pregnancy and the sub- 
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sequent development of adenocarcinoma in their 
daughters (N. Engl. J. Med. 284: 878, 1971). It is 
likewise more appropriate than his statement made in 
1972 (N. Engl. J. Med. 287: 1259, 1972) that ". . . a 
review of the Registry has corroborated earlier reports 


— . linking most cases of vaginal adenocarcinoma in young 


females to intrauterine exposure to stilbestrol and re- 
lated drugs." 

Dr. Herbst noted the high prevalence of benign va- 
ginal adenosis in adenocarcinoma patients in his initial 
article. Vaginal adenosis was also implicated in the 
Registry report of 170 carcinoma cases. (AM. J. OB- 
STET. GYNECOL. 119: 713, 1974), which stated that 
adenosis was detected in 97 per cent of 61 cases of 
vaginal carcinoma. 

We are indebted to Dr. Herbst and his colleagues for 
identifying this “apparent therapeutic time bomb” and 
for continuing their research in this field, but we 
should be aware of the awesome medical-legal implica- 
tions of their endeavors. Because of these potential im- 
plications, enquiries were made to a major interna- 
tional law firm and to a large pharmaceutical company, 
both involved in the current litigations that have re- 
sulted from these publications. 

It was learned that there were 200 to 400 manufac- 
turers of DES in the United States and that most of 
them are presently involved in DES litigation. There 
are presently at least 48 suits on file, five of which are 
class actions, and the problems are just beginning. No 
cases have as yet resulted in a verdict. There are a total 
of 40 drug companies involved in three class action 
suits. Data are available on three suits which are: 
Morrissy v. Eli Lilly & Co., Boxer v. E. R. Squibb & 
Sons, Inc., and Payton v. Abbott Laboratories. These 
suits are primarily class actions on behalf of all female 
residents in the states of Illinois, New York, and Mas- 
sachusetts who, as a result of prenatal exposure te DES, 
contracted or in the future may contract vaginal 
adenosis or cancer. In these suits, the plaintiffs ask the 
court to order the defendants to establish funds to be 
used to identify members of the class and provide them 
with medical examinations and treatment, to create re- 
search programs to determine the cause, prevention, 
and cure of physical injuries allegedly resulting from 
the use of DES and other synthetic estrogens, and to 
publicize the alleged dangers of such products. Al- 
though these demands seem somewhat overwhelming, 
it is also overwhelming to realize that thus far the total 
damages claimed against the various manufacturers 
and other defendants in all pending DES suits come to 
a staggering total of over two billion dollars. 

DR. EDWIN J. DeCosTA, Chicage, Illinois. Ever since 
the first paper appeared on this subject, I have won- 
dered about several aspects. 

First, we see little or none of these abnormalities in 
the midwest. ; 

Second, there is an exciting experiment that has 
been going on for years, and yet very little reference 
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has ever been made to it, that is, the use of tremendous 
doses, parenterally administered, of both DES and 
progesterone, carried out by Dr. Priscilla White at the 
Joslin Clinic in her management of pregnant diabetic 
patients. I would like to ask Dr. Herbst as to what per- 
centage of those patients had offspring which man- 
ifested these changes. 

The final question concerns the 25 per cent of pa- 
tients with clear cell carcinomas who did not have an 
antecedent history of DES in the mothers. How do you 
explain that? 

DR. HERBST (Closing). Recently, my colleagues and 
I received information concerning DES that we did not 
have when we wrote this paper. One of the major drug 
companies provided us their sales data of 25 mg. DES 
tablets for the years 1942 to 1961. We recognize, as was 
pointed out by Dr. Isaacs, that there were hundreds of 
drug companies that were producing DES during these 
years. In addition, all 25 mg. tablets sold were not 
necessarily used for pregnancy therapy. 

We have summarized these sales data in three-year 
groups in order to compare them to our cumulative 
incidence-birth cohort calculations, as shown in 
Table I. The cumulative incidence data are redesig- 
nated, with 1951 to 1953 set to 100 per cent, and the 
cumulative incidence figures for the 1948 to 1950 and 
1954 to 1956 cohorts are restated as a percentage of 
that of the 1951 to 1953 cohort. For the DES sales data, 
the period from 1950 to 1952 was arbitrarily assigned a 
value of 100 per cent to compare with the 1951 to 1953 
cohort, on the assumption that drugs sold on the 
wholesale market and taken by pregnant women would 
mainly affect girls born in the subsequent year. As 
shown in the table, there is excellent correspondence 
between the relative cumulative incidence figures for 
cancer for each birth cohort and the DES sales data. 
Indeetl, the changes in the sales data very closely follow 
the changes observed in the Registry data. The sales 
show a decrease after 1955. Although these cancers will 
continue to develop, this suggests that their incidence 
will decrease with time. This additional information 
also supports our conclusions and tends to validate the 
assumptions we have made. 

In this paper we have referred to DES as an incom- 
plete carcinogen, and we have always stated that the 
occurrence of these cancers is not due to DES alone. In 
fact, in our 1971 paper to which Dr. Isaacs referred, we 
described this phenomenon as an “association.” In our 
1972 report from the Registry, we indicated that while 
most cases were associated with a history of DES some 
were not. Therefore, it is inaccurate to state that we 
have claimed this toebe a “cause and effect.” 

In regard to Dr. Decker's comment about Table II, 
the incidence calculations presented are consistent with 
the data presented in Table I, and 127 cases were used 
to calculate the 64 incidence rates presented in the ta- 
ble. We have acknowledged that the data are incom- 
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Table I. Comparison of DES sales data and 
cumulative incidence of clear cell adenocarcinoma 












25 mg. units Cumulative 
of DES sold incidence 
Years (%) (%) 






1947-1949 37 1948-1950 27 
: 1950-1952 100 1951-1953 100 

1953-1955 94 1954-1956 84 

1956-1958 74 

1959-1961 48 





plete, but they are probably not invalid. The additional 
data just presented concerning DES sales further sup- 
port the reasonableness of our assumptions. We did 
include all the exposed cases in our calculations in 
order to make an estimate of the risk of cancer devel- 
opment. We agree with the discussants that these esti- 
mates are subject to inaccuracies as was mentioned in 
our paper. However, for professional and lay edu- 
cation, it should be emphasized that these risk esti- 
mates are the lowest in the literature, i.e., a risk of 
cancer among exposed female subjects of about 
1/1,000 to 1/10,000. The estimates suggested by others 
have been much higher. Therefore, I would hope that 
if any of this information does eventually find its way 
into the press it would provide a calming influence by 
indicating that this disease is extremely rare among the 
DES-exposed group and, in fact, is more rare than had 
been assumed previously. These estimates seem to be 
most reasonable and appropriate. 

Most of the cases in our earlier studies as well as in 
this study were associated with DES. There has been no 
change in the frequency of positive maternal histories 
of hormone ingestion in the Registry. To try to answer 
Dr. DeCosta's questions specifically, there are no pub- 
lished data of which I am aware in regard to the Joslin 
Clinic. I believe that some of the female offspring of 
these pregnancies have been examined, and they have 
vaginal adenosis and cervical changes similar to those 
that have been described in DES-exposed subjects. I 
believe the reason that they have not found any cancers 
and the reason so few cancers generally have been 
found among the DES-exposed subjects relate to the 
very low risks of cancer development we have just de- 
scribed. 

I am sure the 25 per cent negative cases are in part 
inaccurate, It is of interest that the age and*birth distri- 
butions of these negative cases are similar to those of 
the positive cases. This could lead one to believe that in 
some of the negative cases treatment actually was 
given, but incomplete records have led to a “negative” 
categorization. That some of the positive histories may 
be inaccurate is also true. However, the data we have 
available and the estimates we have made eem to be a 
reasonable assessment of the current séatus of this dis- 
ease. ° 


Upper genital tract changes associated with 


exposure in utero to diethylstilbestrol 
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Fig. 1. T-shaped appearance of uterus with circular constric- 
tion noted around proximal portion of "horns" (arrow). The 
lower uterus appears tapered and narrow. 


The doctor-referral patients were patients referred 


for examination in the clinic by. physicians practicing 


within the state of Texas who had obtained a history of 


stilbestrol exposure from the patient or her mother. In 
some instances, the doctors had reviewed their own 
charts and selected patients who were known to have 
been exposed to stilbestrol for screening. 

"Walk-in" patients, after having heard about the 
screening program from friends or through local 
community publicity, registered at the clinic when they 
knew or suspected that they had been exposed to sul- 
bestrol in utero. 

Study groups 

DES-exposed subjects. After each patient was exam- 
ined, she was told that hysterosalpingography could be 
performed, as part of our study program if she de- 
sired. We explained to the patient that we were looking 
for changes in the uterus and oviducts which might be 
caused by exposure in utero to stilbestrol. No attempt 
to select patients on the basis of normal or abnormal 
findings was made, but, rather, the decision was left 
entirely to the patient. This method of enrollment led 
to certain self-selection: 49 of 60 young women who 
agreed to have hysterosalpingograms performed had 
gross anatomic changes and/or adenoisis and had been 
informed of the findings. This could have influenced 
their decision to enroll in the program. Those patients 
who agreed to the x-ray study then entered the study 
program. Hysterossfpingograms were obtained in the 
standard manner with the use of fluoroscopy; Salpix 
was utilized as the radiopaque medium. 

Forty-six women had documented exposure in utero 
to diethylstilbestrol. Of these 46 women, 24 were physi- 


Fig. 2. Uterus has a T shape with knobby, irregular borders. 


cian referrals, 16 were “walk-in patients," five were re- 
cruited on the basis of record review, and one patient 
was obtained through our coed recruitment program. 
The other 14 women did not have specific documenta- 
tion of exposure in utero to stilbestrol, but the mothers 
of each of the young women specifically remembered 
using what they termed stilbestrol during their preg- 
nancies. Documentation could not be obtained either 
because the delivering physician was no longer in prac- 
tice or because the physician's records were no longer 
available and/or hospital records were not available for 
review. Ki 

In 28 of the 46 women with documented drug expo- 
sure, medication was started prior to the thirteenth 
week of pregnancy. In eight women, medication was 
begun between the thirteenth and eighteenth weeks of 
pregnancy; in five women, medication was started after 
the eighteenth week of gestation. In five other women 
with documented exposure, the exact dates of medica- 
tion were never verified. 

The dosages received by the mothers in the 
documented cases varied from 5 to 300 mg. daily. 
Some of the patients received the medication in fixed 
doses throughout the entire period of treatment, and 
others received medication in increasing doses as the 
pregnancy progressed. The length of time medication 
was received varied from two to 30 weeks. 

The mean age of this group of women was 22.3 
years, with a range of 15 to 30 years. Twelve women 
had prior, pregnancies; one of these was a tubal preg- 
nancy. Five had first-trimester elective pregnancy ter- 
minations; two patients had first-trimesterepontaneous 


abortions: four women had been delivered live infants 
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Fig. 3. T-shaped appearance of uterus. The lower uterine 
cavity is wide. 


who survived—one was a term pregnancy and three 
infants were premature. 

When each patient was first seen, detailed maternal 
and patient history was obtained. Each woman received 
a breast and abdominal examination, as well as a com- 
plete pelvic examination including vaginal and cervical 
smears, careful gross inspection of the vagina and cer- 
vix, colposcopic examination of the vagina and cervix, 
and iodine staining of the vagina and cervix. Selected 
biopsies were taken from abnormal areas noted grossly 
and/or colposcopically. Areas where adenosis was sus- 
pected were biopsied. The roentgenograms of each pa- 
üent were carefully reviewed by three of the authors, 
two of whom are obstetrician-gynecologists and one is a 
radiologist. An evaluation was made of the uterine cav- 
ity shape, size, and contour. The length of the uterine 
cavity was measured; a distance of 2.5 cm. or greater 
was considered normal. 

A notation of any uterine defects was made. The 
contour and appearance of the cervix, as well as the 
changes seen in the oviducts, were also noted. 

The comparative group. The control group consisted of 
23 women Who had hysterosalpingography performed 
primarily as part of an infertility evaluation. The 
roentgenogzams of these individuals were obtained 
during the same span of time that the study was being 
conducted. An attempt was made to review the history 
of possible exposure to stilbestrol in these patients by 
speaking directly to the patients and their mothers. In 
seven of the 23 patients, verification of nonexposure 
was obtained. In 13 instances, this information was not 
available. In ¿wo instances, the attending physician re- 
quested that we fiot contact the patient; in one instance, 

. 


Fig. 4. T-shaped uterus with wide, boxlike lower cavity. 


the patient had been adopted, and this information was 
not available. 

The mean age of the women in this group was 27.6 
years with a range of 19 to 38 years. Ten women had 
prior pregnancies—three had one or more first- 
trimester abortions and seven had one or more term 
deliveries. 


Results 


In 40 of the 60 cases in the study group, changes in 
the upper genital tract detected by x-ray differed 
significantly from those noted in comparative cases. In 
2] instances, these changes included a T-shaped ap- 





pearance of the uterus (Figs. 1 and 2) 
the interstitial and isthmic portions of the ovidutts. In 
some instances, constriction bands that caused narrow- 
ing of the hornlike extensions of the uterus were seen. 
The lower two thirds of the uterine cavity appeared to 
be considerably narrowed. In seven instances, the 


uterus had a T-shaped appearance, with a widening of 


the lower two thirds of the uterus (Figs. 3 and 4). In 
several of these instances, there were also constriction 
bands in the dilated lateral portions of the “T” (Fig. 5). 
Also, in some cases, there appeared to be a constriction 
of the junctien of the upper one third and lower two 
thirds of the uterus (Fig. 6). In five instances, the 
uterus appeared to be generally small in size without 
the gross changes described above. The length of the 
uterine cavity measured less than 25 cm. In fous cases, 
intrauterine defects were noted within the uterine cav- 
ity (Fig. 7); in one instance each, intrauterine 
synachiae, a constriction around the lower third of the 
uterus, and a unicornuate uterus (Fig. 8) were ob- 
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Fig. 5. T-shaped appearance with well-demarcated annular 
constriction of proximal horns. The lower segment appears 


wide. 


Table I. Results of x-ray examination 
















Week of 
gestation No. “T? “T” with wide lower 
at exposure examined | shape portion of uterus 





Uterine abnormality by x-ray examination 


Hypo- 
plastic 


Fig. 6. T-shaped uterus with circular constriction noted at 


junction of upper third and lower two thirds of uterus. 


X-ray changes 















Filling 
defect 





Other Normal No 





<12 28 13 ] 2 3 8 I94(13) 2) 2 201) 6 (3) 

13-18 8 l ] 3 5 (5) 3 (2) 

219 5 ] ] 3 2 (0) 3 (1) 

Unknown* 19 6 4 2 6 10:0 --3(2). 2.0) 4 (2) 

All 60 2] 7 4 3 20 36 (25) 4(3) 4(2) 16(8) 
A 


Numbers in parentheses = numbers of persons with adenosis. 


*Undocumented (14) or incomplete documentation (5) of exposure. 


served. In addition to the gross changes described 
above, in many cases, the inner borders of the uterus 
had an irregular, shaggy appearance (Fig. 9). In 20 
cases, the hysterosalpingogram was reported as nor- 
mal. 

In 36 of the 40 patients with changes noted within 
the uterus, the cervix showed gross anatomic changes 
(Table I). These included an anterior cervical ridge, a 
cervical hood, a hypoplastic cervix, and, a pseudopolyp 
appearance of the cervix. Of the 20 patients with a 
normal uterus on x-ray examination, four were noted 
to have gross abnormal changes in the cervix. Thus, 90 


per cent of the women who had gross abnormalities of 


the cervix also had abnormal roentgenograms. Of the 
20 woren with a grossly normal-appearing cervix, 20 
per cent demonstrated abnormal x-ray findings. 
(P < 0.001 for the difference between these two 
groups.) 

Of the 40 patients with abnormal x-ray findings, 28 
had adenosis diagnosed. Ten of the 20 individuals with 


normal x-ray findings were found to have adenosis. 
Thus, of the 38 patients with adenosis, 74 per cent 
were found to have abnormal x-ray findings. Of the 22 
women with no adenosis, 54 per cent were found to 
have an abnormal uterus by x-ray examination 
(P > 0.05). 

X-ray findings in relation to DES exposure-as- 
sociated changes and gestational week of exposure 
are presented in Table I. Of the 28 women whose 
mothers started using stilbestrol during the. first. 12 
weeks of pregnancy, 20 were found to hate abnormal 
roentgenograms. Nineteen of these 20 women demon- 
strated gross changes within the cervix as well. Four- 
teen also were found to have adenosis. Eight women 
exposed to stilbestrol at this early stage of pregnancy 
were found to have normal x-ray findings. Two of 
these women were found to have abnormal cervical 
changes, and four were noted to have adenosis. . 

Eight women were exposed in utero to diethylstilbes- 
trol between the thirteenth and eighteenth weeks of 
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Fig. 7^ ircular filling defect is indicated by arrow. 


pregnancy. Five of these women had abnormal x-ray 

findings; all five women also were found to have an 

abnormal cervix as well as adenosis. Of the three 

women with normal x-ray findings, three were found 

to have a normal cervix and two were confirmed to 
f have adenosis. 

Five women were exposed to the diethylstilbestrol 19 
weeks or later during gestation. Two of these women 
had abnormal roentgenograms. Both of these women 
also had, abnormal cervical changes, but neither had a 
diagnosis of adenosis. One of the three patignts with a 
normal uterus had adenosis, and all three had a normal 
Cervix. 

There were 19 women whose dates of exposure were 
questionable or undocumented. In 13 of these women, 
abnormal uterine findings were noted. Ten of these 
women also were found to have an abnormal cervix, 
and nine had adenosis diagnosed. Of the six women in 
Á this group with normal x-ray findings, two had an ab- 


normal cervix, and three had adenosis. There did not 
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Fig. 8. Unicornuate uterus. 





Fig. 9. T-shaped uterus. Borders of the uterine cavity have an 
irregular shaggy appearance. 


seem to be any relation between the dose of stilbestrol 
received by the mother or the length of time that stil- 
bestrol was used and the gross x-ray changes noted. 
Of the 23 "control" roentgenograms studied (not 
tabulated), there were no changes comparable to those 
described in the stilbestrol-exposed women. In one in- 
stance, there was some irregularity of the margins of 
the uterine cavity, and, in two instances, a bicornuate 
uterus was fioted. In four other cases, hydrosalpinx 
was diagnosed. In all 23 women, the length of the 


uterus was more than 2.5 cm. 


Comment » 

For medical-ethical reasons. we could not justify ob- 
taining hysterosalpingograms from randomly selected 
healthy women. For comparison, a group of 23 women 
in whom the procedure was indicated for infertility 


work-up was used. Although these women were not as 
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thoroughly examined for the presence of adenosis as 
the study group, they were observed for gross 
anatomic changes as carefully as the DES-exposed 
women. With the consideration that women with in- 
fertility problems, in whom certain pathology could be 
anticipated, were selected, a case-control difference is 
even more significant. 

As demonstrated in Table I, 36 (90 per cent) of 40 
cases with gross anatomic cervical changes also had ab- 
normal x-ray findings; 28 (74 per cent) of 38 cases with 
adenosis had such x-ray pathology. Eleven of 13 
women (85 per cent) with gross anatomic changes, but 
without adenosis, had abnormal x-ray findings. Only 
three of 11 women (27 per cent) who had adenosis 
without gross changes of the cervix also had x-ray ab- 
normalities (P < 0.05). Our material suggests that the 
abnormalities occurring in the uterus and oviducts are 
primarily associated with gross changes in the upper 
vagina and cervix. 

In the screening clinic, the pool of women exposed 
in utero to DES included about 38 per cent enrolled by 
record review, 27 per cent who were “walk-ins,” and 35 
per cent referred with charts or other documentation. 
The proportions in the set of this study are somewhat 
different, e.g., only 8 per cent in this study group were 
found by record review. Although the background of 
DES-exposed women can possibly influence the out- 
come of studies of the prevalence of DES exposure- 
related pathology, there is no indication that it should 
also influence the relation of changes in the upper gen- 
ital tract to changes in the lower genital tract. 

It is well known that the uterus and oviducts arise 
from the same Miillerian duct system as the cervix and 
upper vagina. It is logical to suspect that if intrauterine 
exposure to diethylstilbestrol results in gross anatomic 
changes of the cervix and upper vagina changes would 
be induced in the upper genital tract as well. The sur- 
gical castration experiments performed by Jost" on 
rabbit fetuses provided evidence of specific hormonal 
effects on fetal target organs. One would also expect 
that exposure to stilbestrol during the period of 
uterine and oviductal organogenesis would subject 
these structures to possible alteration in development. 
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Developmental anomalies of the Müllerian ducts 
probably originate between the eighth and twelfth 
weeks of the fetal period.‘ Therefore, one would ex- 
pect the maximum changes to occur when the fetus was 
exposed to external hormonal influences during this 
period. According to Crosby and Hill," between the 
sixth and sixteenth week the Müllerian development 
is most pronounced. Fusion and canalization of the 
Müllerian ducts are complete by the sixteenth week 
of gestation (eighteenth week from last menstrual 
period). According to our findings, the largest propor- 
tion of uterine changes were found when exposure oc- 
curred prior to the eighteenth week of gestation (from 
the last menstrual period). However, there were two 
examples of changes found in individuals exposed to 
stilbestrol after the nineteenth week of gestation. 
There did not appear to be any relationship between 
dosage and length of time the drug was administered 
and the changes produced. The changes noted consist 
primarily of a widening and elongation of that portion 
of the uterine cavity extending into the interstitial por- 
tion of the tube and continuing out to the proximal 
isthmic portion of the oviduct. There almost appears to 
be a persistence of uterine horns entering into a central 
uniform uterine cavity. Constriction bands were also 
noted in these horns as well as around both the upper 
and lower uterine cavities. No specific distal tubal 
changes were noted in any of the individuals studied. 
As already noted, the close association of cervical 
changes with those in the uterus is to be expected. 

It is still much too early to evaluate &e clinical 
significance of these findings. Only 12 of our patients 
had prior pregnancies—five of which were voluntarily 
terminated and one of which was an ectopic preg- 
nancy. Of the two women who had spontaneous abor- 
tions, one had a normal uterus and one had an abnor- 
mal uterus. Of possibly greater significance are the 
four women who had live births. The one term delivery 
was in a patient with a normal uterus. Of the three 
premature deliveries, two had abnormal uteri. It will be 
extremely interesting to observe, in the next several 
years, the pregnancy outcome in patients with abnor- 
mal uteri. 
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Discussion 


DR. ROBERT A. MUNSICK, Indianapolis, Indiana. Ac- 
cording to Bruns,’ the discussant of a paper at a large 
meeting' can choose from any one of three strategic 
options: (1) He may prepare an oration on a topic 
familiar to him which is loosely or not at all related to 
the paper he is discussing. Advantages are that this 
requires little thought and is guaranteed to exceed the 
time made available for the discussion. (2) He may 
prepare a similiar brief study of his own without the 
need of presenting detailed methods or techniques. 
The obvious advantages are that the conclusions can be 
made far more definite and his effort will not have to 
pass editorial scrutiny. (3) He may escape the embar- 
rassment of systematically criticizing a poor study by 
deluging the author with a spate of sardonic platitudes, 
such as complimenting him for having slipped the 
manuscript under his door that morning, giving abun- 
dant time to review it, yet not disturbing the dis- 
cussant's sleep. 

In this paper, Dr. Kaufman and his colleagues obvi- 
ously failed to consider the discussants or Bruns' rules. 
The manuscript arrived over a month ago; the topic is 
highly relevant; the i investigation was based on reason- 
able sciéntific premises; acceptable, familiar methods 
were employed; and a control group was used for 
comparison. The results are clear-cut; it would appear 
that the authors have discovered a specific radiologic 
sign of fetal DES exposure; and entire new vistas of 
investigation have been opened concerning the woman 
who was exposed to DES in utero. This places me in the 
embarrassing position of having to do nothing more 
than give honest praise for a splendid and fascinating 
paper aneéto ask Dr. Kaufman some of the many ques- 
tions which his discoveries have provoked. 

Concerning those uteri with the T-shaped cavities, is 
there ànything unusual about their external configura- 
tion as judged by bimanual examination, laparoscopy, 
or laparotomy? Have any been excised and studied 
pathologically, with special interest directed to the 
gross and microscopic anatomy of the cornua and the 
interstitial portions of the oviducts? What particular 
types of abnormalities were seen in the patients who 
had spontaneous abortions, premature deliveries, and 
the one ectopic pregnancy? Was the latter a tubal 
pregnancy and, if so, is it known where in the tube it 
was located? 

In theire discussion of the lateral aspects of the 
T-shaped uteri, the authors have left me in doubt con- 
cerning exactly where they believe these extensions 
and constrictions are, in the oviduct or in the uterus. 
The classic radiologic and anatomic studies of 


Schneider? may help to answer this question. He stud- ` 


ied the hysterosalpingographic “shadow narrowing 
phenomenon” of the utero-tubal junction and found 
that.the apparent constriction was neither muscular 
nor sphincteric but rather a diaphragmatic outfolding 
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of endometrial mucous membrane. Lateral to the 
mucous membrane, the triangular or conical shadow 
was found to be a distensible antrum in which tubal 
and uterine mucous membranes met in a transition 
zone. He called this the antrum tubae. 

How does this help to define whether the anatomic 
site of the arm of the T-shaped cavity is part of the tube 
or of the uterus? In Dr. Kaufman’s Fig. 3, we see an 
incontrovertible “shadow narrowing phenomenon” on 
the left, just lateral to the T arm. Hence, the T of this 
uterus must be entirely uterine, not oviduct. By in- 
ference, we may then deduce that the wing constric- 
tions, as shown in Figs. ] and 5, are uterine and that the 
peculiar dilated lateral areas shown so well in Fig. 5 are 
part of the uterus, not the oviducts, and are lined by 
endometrium. I do not know and cannot even guess 
the nature of this constriction shadow. If it ts a consis- 
tent finding,.it may have clinical importance. Might it 
not lead to catastrophic cornual or annular pregnan- 
cies or, at the least, to serious puerperal placental en- 
trapment? What type of intrauterine contraception de- 
vice, if any, should be recommended if a T-shaped 
uterus has been diagnosed? If endometrial carcinoma 
were to develop in the arm of the T, especially beyond 
a constriction, how could this endometrium be sam- 
pled? The T-shaped cavity may prove to be far more 
important than a mere radiologic curiosity. 

Finally, I wonder if Dr. Kaufman could tell us about 
the menstrual histories of the women prenatally ex- 
posed to DES. Both Pomerance? and Scott! have made 
passing mention of a tendency in their patients to 
oligo- and hypo-menorrhea. 

In conclusion, I believe this is one of those unusual 
papers which guarantees historical and medical im- 
portance, will be quoted often, and will stimulate many 
new discoveries to questions we have not even imag- 


ined yet. x 
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DR. JOHN D. THOMPSON, Atlanta, Georgia. An im- 
portant question has been raised—to my knowledge, 
for the first time—by Dr. Kaufman and his colleagues. 
The specific issue is whether or not in utero exposure 
to diethystilbestrol causes anomalies of the upper geni- 


tal tract in addition to the well-known anomalies of the 


cervix and vagina. It seems quite a reasonable hypothe- 
sis, and I have no objection to anything that has been 
said by Dr. Kaufman in his presentation this morning. 
The hysterosalpingogram findings seem quite real and 
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different from anything I have seen before, and the 
frequent occurrence of these findings in these young 
‘women exposed during intrauterine life to diethylstil- 
bestrol is impressive when compared to findings in 
control patients. Although the “controls” cannot be de- 
scribed as “normal,” since they were patients who had 
hysterosalpingography during the course of an in- 
fertility investigation, I do not believe this is a serious 
objection to the validity of the association proposed by 
Dr. Kaufman. In searching for a possible alternative 
explanation for these changes in the hysterosalpingo- 
gram findings, one might wonder to what extent the 
findings could be accounted for by the age of the pa- 
tients. Is it possible that we are seeing the uterus in its 


process of maturation? I do not recall having seen a 


hysterosalpingogram of a 15-year-old girl before, but it 
would be necessary to have this information in order to 
rule out the possibility that some of these anomalies are 
not a normal part of the process of maturation. 

Of course, there is: additional information that is 
needed in order that other questions may be answered. 
What do histopathologic, pelvic arteriographic, or 
laparoscopic findings reveal? Is this abnormal configu- 
ration of the uterine cavity caused by an abnormal 
fusion of the Müllerian ducts? Is it caused by com- 
pression from hypertrophied myometrium? What is 
the external appearance of the uterus? Are there ab- 
normal glandular patterns in the uterine cavity and in 
the elongated and dilated endocervical canal? Can ab- 
normal Wolffian duct remnants be identified? Since 
upper urinary tract developmental anomalies are often 
associated with Miillerian duct developmental anom- 
alies, and since the lower urinary tract tissues are sensi- 
tive to estrogenic compounds (perhaps in fetal as well 
as in adult life), it would also be of. interest to know 
the results of urologic investigations in these young 
women. 

Of course, I realize that the answers to some of these 
and other questions must await the passage of time. 
Time will also allow an evaluation of the significance of 
these findings from the standpoint of fertility and 
pregnancy problems such as abortion, premature de- 
livery, and ectopic pregnancy and other abnormalities 
of implantation. I have been told that there is an in- 
creased frequency of ectopic pregnancy in young 
women exposed in utero to diethylstilbestrol, although 


I did not find the reference that documents this. The: 


annular constrictions of the proximal horns shown to 
us this morning are impressive. It is not unreasonable 
to me that they might cause the fertilized ovum to im- 
plant more:often in the tube. 

If I.read the figfires correctly, only three of the 


women in this series with abnormal uteri attempted to. 


carry a pregnancy to term. One aborted spontaneously 
and the other two were delivered prematurely. I am 
'sure Dr. Kaufman would agree that much more infor- 
mation is needed about pregnancy outcome. Hope- 
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fully, this information and its significance will be 
available before someone begins to try to correct this 
abnormal uterine configuration with an operative pro- 
cedure. 

Dr. Kaufman and his colleagues have presented a 
significant and important finding. As far as I am aware, 


‘it is-also a new finding. I wonder why it took so many 


years to discover. 

DR. JACK W. PEARSON, Indianapolis, Indiana. I was 
just wondering whether another study, namely, hys- 
teroscopy with directed biopsies, might help define this 
process. The type of glandular epithelium obtained 
from the apparently unusual cornual areas might allow 
some insight into the question of whether they are of 
tubal or endometrial origin. Are you doing anything 
like this in your clinic now? | 

DR. KAUFMAN (Closing). I will try to answer the ques- 


. tions posed, but obviously I cannot arswer some of 


them because I do not have the answers. 

First, on bimanual examination, there is very little 
one can feel that differs from findings in a normal 
pelvic examination except in the young women with 
what appears to be a hypoplastic uterus. Many of these 
women also have a very small cervix, which can be visu- 
alized. Bimanually, you ‘palpate what you interpret to 
be a small uterus. However, this is a rather nebu- 
lous way to make the diagnosis of a small uterus. Basi- 


cally, Ican only say that bimanual examination has not 


been very revealing. 

We have not performed laparoscopy on any of the 
women as yet. We certainly plan to do so eventually. In 
answer to Dr. Pearson’s question, we also intend to do 
hysteroscopic studies in the young women who demon- 
strate intrauterine defects or intrauterine s$necliia to 
see if we can clarify the exact nature of these changes. 

We have not had the opportunity to study any uteri 
in detail. Unfortunately, the uteri that were removed as 
part of the treatment of adenocarcinoma of the vagina 
and cervix at our institution had been more or less ` 


 mutilated in the laboratory before we had a chance to 


study them in detail. 

I have not been particularly impressed by menstrual 
abnormalities in the thousand or so young women who 
have come through our clinic so far. A detailed 
menstrual history is obtained, and I would say that we 
find about the same prevalence of oligomenorrhea in 
this group of women as we see in any ether group of 
women of eomparable age. 

I have no idea where the ectopic pregnancy was lo- 
cated in the one patient who had this problem. She was 
operated upon in another city, and we were unable to 


. obtain this information. | 


We have not done intravenous pyclography on any 
of these patients, and certainly dus i is one future study 
we plan to carry out. . 

As far as the premature. deliveries were concerned, 
there were four patients who had viable infants. Three 
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were premature, and two of the three who were deliv- 
ered of premature infants did have abnormal uteri. 
One woman had a very small hypoplastic uterus and a 
small hypoplastic cervix. She was delivered of a 1,200 
gram infant at about 31 weeks’ gestation. The other 
patient also had a uterus that was rather small. 

I would finally like to urge that these young women 
not have surgical procedures performed on the uterus 
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until we have some understanding of what is actually 
the significance of our findings. Too often, these young 
women have had mutilating operations performed on 
the cervix because of some of the gross changes asso- 
ciated with DES exposure. I personally think this is 
usually unnecessary, and at the present time would cer- 
tainly agree that these uteri should not be tampered 
with. . 
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A study was performed to obtain additional information about the effects of oral 

contraceptives on pituitary function. A sequential pituitary stimulation test (SST) was 

used to study normal control women who then received either a combination pill with 50 

pg of ethinyl estradiol or an injectable or oral progestin for three weeks, after which the 

test was repeated. The same test was also performed on five long-term oral contraceptive 

users. The SST consists of measurement of growth hormone (GH), thyroid-stimulating 

hormone (TSH), prolactin (PRL), luteinizing hormone (LH), and follicle-stimulating 

hormone (FSH) at frequent intervals after stimulation by hypoglycemia, thyrotropin- 

releasing hormone, and gonadotropin-releasing hormone. GH and TSH release ROG 
following stimulation were unaffected by the use of contraceptive steroids, while 

PRL release was increased by both the combination pill and the progestin alone. LH and 

FSH release was decreased in the three short-term and most of the long-term users of the 

combination pills but was not decreased in two of the long-term users as well as in those 

receiving the progestin alone. These results indicate that the combination oral 

contraceptives have a direct effect upon the pituitary gland, causing an increase in 

prolactin release and a decrease in gonadotropin release. This effect varies among 

individuals receiving the same formulation and may be related to the development of the 

syndrome of postpill amenorrhea-galactorrhea. (AM. J. OBSTET. GYNECOL. ` 


128: 60, 1977.) 


"THE WIDELY USED combination oral contraceptive 
steroid formulations prevent pregnancy by several 
physiologic actions, of which the most important is in- 
hibition of ovulation. During treatment with these 
agents, there is inhibition of luteinizing hormone (LH) 
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and follicle-stimulating hormone (FSH) release. The 
midcycle LH and FSH surges as well as the preovula- 
tory estradiol peak, believed to be the positive feedback 
for gonadotropin-releasing hormone (GnRH) release, 
do not occur.' Gonadotropin inhibition by contracep- 
tive steroids is believed by some investigators to occur 
mainly in the hypothalamus or higher in the central 
nervous system," while studies by others indicate that 
the agents may have a direct suppressive effect on the 
pituitary gland.°-® . 

In an attempt to elucidate more information about 
the mechanism of oral contraceptive action, GnRH was 
administered to control subjects who then received var- 
ious steroid contraceptives for a short time as well as to 
a group of women who had used oral contraceptives 
for a long period of time. To study further the effects 
of these drugs on the hypothaMic-ptuitary axis, 
stimulation of three other pituitary hormones, growth 
hormone (GH), thyroid-stimulating hormone (TSH), 
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and prolactin (PRL), was also performed in the same 
subjects with the use of a previously described sequen- 
tial simulation test (SST).? In this test, insulin is given 
initially to induce hypoglycemia and stimulate the se- 
cretion of GH and PRL. Then a combination of GnRH 
and thyrotropin-releasing hormone (TRH) is given to 
stimulate FSH, LH, and TSH as well as to stimulate 
further PRL secretion. Finally, a second bolus of 
GnRH is injected to study the residual capacity of the 
pituitary for gonadotropin production. 


Material and methods 


Control group. A group of nine normal healthy 
women, between the ages of 19 and 30, were studied. 
The subjects, four of whom were nulliparous, had 
regular menstrual cycles between 26 and 35 days’ dura- 
tion and had not used any steroid medication for at 
least three months prior to the study. The stimulation 
test was administered on Day 5 of the menstrual cycle, 
a time when endogenous estradiol levels were low. 

Short-term effect. To study the short-term effect of 
various steroid formulations, seven of these nine con- 
trol subjects received either oral or injectable con- 
traceptive steroids, beginning the day of the SST, after 
the test was completed. Of the seven women, three 
received a combination of 50 ug of ethinyl estradiol 
and 0.5 mg. of norgestrel (EE-Ng) daily for 21 days; 
two received a single injection of 150 mg. of depot 
medroxyprogesterone acetate (DMPA), and two re- 
ceived 10 mg. of medroxyprogesterone acetate (MPA) 
orally every day for 21 days. The oral medication was 
always ingested between 8:00 and 10:00 in the evening. 
The morning following ingestion of the last of the 21 
tablets, or 21 days after the injection, the SST was re- 
peated. Thus, each subject served as her own control 
for these short-term studies. 

Long-term effect. A group of five women between 
the ages of 25 and 42 were also studied. Four of these 
five women had been receiving combination oral 
steroids for six to eight years, while the fifth had been 
using the medication for nine months. The medication 
used in the last year prior to study for four of the five 
women,was a combination of 0.05 mg. of mestranol 
and | mg? of norethindrone, while the,remaining 
woman had received 0.05 mg. of ethinyl estradiol and 
0.5 mg. of norgestrel. Each of these subjects also in- 
gested the tablets between 8:00 and 10:00 p.m., and the 
SST was performed in the morning following ingestion 
of the last of the 21 tablets taken in that cyele. 


SST. All ae ae instructed to ingest a high- 


carbohydrate die#Tor three days before the test. The 
night before the test they were allowed nothing orally 
after 10:00 p.m. On the day of the test, they were ad- 


p 
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mitted to the Clinical Research Center at 6:00 A.M. and 
placed at bed rest. 

A No.19 butterfly needle was inserted into an arm 
vein and kept open with a solution of heparin in saline. 
After two hours, a base-line blood sample was ob- 
tained. Then 0.20 U. per kilogram of insulin was in- 
jected intravenously. Plasma samples were obtained 20, 
30, 60, and 120 minutes thereafter. The subjects then 
received fruit juice with sugar. Fifteen minutes later, 
50 ug of synthetic GnRH together with 250 ug of TRH 
was given as an intravenous bolus. Blood samples were 
obtained just prior to and 20, 30, 60, and 120 minutes 
after the GnRH-TRH injection. Following the two- 
hour sampling a second intravenous bolus of 25 ug of 
GnRH was administered, and blood samples were 
drawn 30, 60, and 120 minutes thereafter. At the time 
of the second dose of GnRH, a low-fat lunch was 
served to all the subjects. The blood samples were kept 


. in ice for no longer than one hour. The plasma was 


separated by centrifugation and stored at —20° C. Plas- 
ma levels of. GH, PRL, TSH, LH, and FSH were mea- 
sured in each sample by previously reported radioimmu- 
noassay procedures.'7!? Estradiol and progesterone 
were measured in the base-line samples by previously 
reported radioimmunoassay procedures. '* Glucose was 
measured by an Autotechnicon procedure with the al- 
kaline ferricyanide method. The plasma samples of 
each subject were measured in duplicate in a single 
assay. Analysis of the results of hormone mea- 
surements in the control.subjects was performed by a 
linear transform method." For each time interval, the 
mean and 95 per cent confidence limits were calcu- 
lated. Statistical significance was determined by the t 
test. The trapezoidal rule for integration was ‘used to 
determine the amount of PRL secreted during the 
SST." 


Results 


Following the administration of insulin, hypoglyce- 
mia was produced in all subjects in all tests. Plasma 
glucose levels declined more than 50 per cent below the 
initial value within 20 to 30 minutes after the insulin 
was given. Following this nadir, glucose levels slowly 
increased afid reached the pretreatment levels within 
three hours, soon after the ingestion of the sweetened 
fruit juice. 

Control values. Estradiol levels in the base-line sam- 
ples on Day 5 were all less than 50 pg. per milliliter. 

GH. There was an initial significant increase in GH 
levels in all subjects within one hour after insulin ad- 
ministration. GH levels continued to increase in the 
next hour and then declined (Fig. 1). 

PRL. Levels of this hormone increased significantly, 
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Fig. 1. Mean GH, PRL, TSH, LH, and FSH levels in nine control subjects prior to and following 
pituitary SST. Vertical bars represent 95 per cent confidence limits 


Table I. GH response to hypoglycemia before and after three weeks of steroid administration 


Time 


120 min. Maximum 


EE-Ng A «0.15* «0.15 15.0 

B «0.15 1.70 12.5 

C 0.38 «0.15 11.8 

DMPA D «0,15 «0.15 4.0 

E «0.15 1.10 18.5 

MPA F «0.15 «0.15 15.0 
i G <0,15 


*All values are in nanograms per milliliter. : 


reaching a maximum level one hour after the insulin 
administration, after which there was a decline. Follow- 
ing the TRH injection, PRL levels again increased, 
reaching a maximum peak 20 minutes later. Levels of 
PRL then declined and were not affected by the second 
dose of GnRH (Fig. 1). 

TSH. Levels of this hormone were unaffected by hy- 
poglycemia but increased significantly after TRH, 
. reaching a maximum in 30 minutes, followed by a de- 
cline which was unaffected by the second dose of 
GnRH (Fig. 1). i 

LH. Levels of this hormone were unaffected by the 
hypoglycemia. Following the first dose of GnRH, LH 
reached its initial peak in 30 minutes, followed by a 


15.5 16.3 180 — 175 18.0 

9.5 15.0 - 108 17.5 11.0 
12.3 15.0 17.5 15.0 17.5 

3.1 9.3 10.6 14.5 15.0 
10.0 8.5 10.8 14.0 10.8 
11.9 15.5 15.3 14.5 15.0 
10.3 12.5 10.5 180 ^ 115 


decline. Following the second dose of GnRH, another 
rise of LH, greater than the first, reached its peak levels 
at 30 minutes (Fig. 1). 

FSH. Levels also were unaffected by hypoglycemia. 
Following the first dose of GnRH, FSH rose, reaching 
maximum levels in 60 minutes. Levels then declined or 
remained constant and 30 minutes following the sec- 
ond dose of GnRH rose to a greater peak than after 


. the first dose (Fig. 1). 


: Values .after treatment. All treatment cycles were 
anovulatory, as progesterone levels in the Day 22 base- 
line samples were all less than ] nper milliliter. Es- 

* * ^. j 
tradiol levels in these same samples were all less than 60 
pg. per milliliter except for one of the subjects who 
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Fig. 2. GH levels during: SST i in five subjects with long-term oral steroid IBRESUOI: Shaded area 
indicates 95 per cént confidence limits of control subjects.’ E 
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Fig. 3. PRL levels jing SST in five subjects su lorig-term Bed steroid ingestion Shaded area 


Youd 


received three weeks of oral MPA. In this subject, the 


estradiol level after treatment was 154 pg. per millili- 
ter. l ' 


SHORT-TERM. The base-line levels of GH as well ‘as. 
those following stimulation were similar to pretreat- 
ment levels in each of the seven subjects receiving the - 
three types of steroid medication (Table I). 

LONG-TERM. Three of these five subjects had slightly _ 


' elevated’ base-line levels of GH, but both basal levels | 


.and those following stimulation were within the 95 per: 


cent confidence limits of the control, valugs (Fig: 9). 


PRL. 


SHORT-TERM. Base-line PRL levels were similar be- . 


fore. and. after treatment. Following. stimulation, the 
release patterns were similar to those found in the pre- . 
treatment test in all; subjects. The levels reached were 


-similar to: pretreatment levels in only four women. The* 


other three subjg#, one in each treatment group (oral 
combination, Oral progestin, and intramuscular pro- | 


^ . 


* " 
Li 
4 
" , ` : 
1 o , K wt 
GH J peo. 
LJ i - 


gestin), all had up to a ‘twofold increase of PRL follow- ; 


< 


indicates: ‘95 per cent confidence limits of control subjects. ` 


ing TE and TRH auon (Table ID. . 

: LONG-TERM. Base-line prolactin levels were within the 
95 percent confidence limits of the control values, but, 
following stimulation with both hypoglycemia and | 
TRH, levels in all subjects increased to greater amounts 


: (Fig. 3). In four of the: five subjects,-the total amount of 


PRL secreted aftér both stimulations, as calculated by 
the trapezoidal rule for integration, was significantly 
greater.than the control levels (P « 0.005). 
TSH zo OE | | 
SHORT-TERM. Both base-line levels of TSH and levels ` 


following TRH stimulation were similar in all subjects 


prior to'and following treatment (Table III). zà 
LONG-TERM. Base-line levels were within the 95 per 


_cent confidence liniits of the control values in all five 


subjects. Following TRH stimulafion, levels remained © 
within these limits in all but one ias who had a 


x slightly: greater TSH: Fesponie (Fi ig. 4). 


LH: 
‘SHORT-TERM. All three subjects receiving EE-Ng (Fig. 
5, A, B, and C) had. a. significantly. lower base line 
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Fig. 4. TSH levels during SST in five subjects with long-term oral steroid ingestion. Shaded area 


indicates 95 per cent confidence limits of control subjects. 


Table II. PRL response to insulin and TRH before 
and after three weeks of steroid administration — 






Stinuli 





Insulin 





Table HI. Basal and maximal TSH response to TRH 
stimulation before and after three weeks of steroid 
administration 






Maximal 





EE-Ng A 0.5* «05 166 233 
EE-Ng A  28.5* 49.0 120.8 160.0 152.7 355.0 : E £05 . 05 348 90 
B 165 950 98.0 51.8 1040 134.0 c p duc. A E 

C 110 150 370 23.0 136.0 1440 SUE " pt "d pus P 

<U. ; a ENS N 

DMPA D 100 15.4 96.0 1715 192.0 346.0 ' E 08 De Sa 
| E 85 72 49.7 471 688 75.9 | 
MPA F 14 07 191 23.9 

MPA F 16.0 15.6 115.0 160.0 119.0 200.0 G 1.0 9.0 35.9 49.0 


Q 
— 
di 
OS 


*All values are in nanograms per milliliter. 


(P < 0.05) and a significantly diminished response 
(P < 0.01) following both doses of GnRH. Three weeks 
after the administration of the DMPA (Fig. 6, D and E), 
basal levels of LH were unchanged. One subject had a 
diminished LH response to both doses of GnRH, while 
the response in the other was similar to that observed 
prior to treatment. Base-line LH levels were similar 
before and after treatment in the two subjects receiving 
MPA alone (Fig. 7, F and G). After treatment, LH 
levels were higher following stimulation with both 
GnRH doses than before treatment (P < 0.05). 
LONG-TERM. Two subjects with low base-line levels of 
LH had either no response or a very slight increase in 
LH following both stimulations (Fig. 8). One subject 
had a lower LH response to the first GnRH injection 
but a normal response to the second. The other two 


subjects had either a normal or a slightly greater than: 


normal increase of EH following both GnRH injec- 
tions. +. 

FSH. 

SHORT-TERM. The three subjects receiving EE-Ng 
had a significantly lower base line (P < 0.05) and a 
significantly diminished response (P < 0.01) following 
-both doses of GnRH (Fig. 5). Basal levels of FSH were 


21.8 150.0 166.0 299.0 274.0 


*AJl values are in microunits per milliliter. 


unchanged after injectable progestin treatment, and 
the response to GnRH was only slightly increased in 
both subjects (Fig. 6). Basal levels as well as the reponse 
to the first dose of GnRH were unchanged after MPA 
ingestion, and the response to the second dose of 
GnRH was only slightly increased in one subject and 
slightly decreased in the other (Fig. 7). 

: LONG-TERM. One subject had no FSH response and 
one had a.response lower than normal following both 
GnRH injections, similar to the LH response (Fig. 8). 
Another had a lower response following the first 


GnRH injection but a normal response following the ~ 


second, also similar to the LH response. The other two 
subjects had a normal response following both GnRH 
injections. Fhe subject who had no increase of either 
LH or FSH following both GnRH injections had the 
test repeated after daily GnRH stimulation for five 
days and again failed to show any response to both test 


. injections of GnRH. 


Comment 

The sequential stimulation test, 
study several hypothalamic-pituitary functions within a 
few hours. Insulin-induced hypoglycemia normally 


ms developed to` 
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Fig. 5. LH and FSH levels during SST in three subjects prior to (black dots) and after (open circles) 
2] days of EE-NG oral contraceptive steroid. treatment. 
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Fig. 6. LH and FSH levels during SST in two subjects prior to (black dots) and after (open circles) 21 
days of injectable DMPA treatment. 
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Fig. 7. LH and FSH levels during SST in two subjects prior to (black dots) and after (open circles) 21 


days of oral MPA treatment. 


increases the secretion of GH” and PRL." This stimu- 
lating effect is most likely mediated through the hy- 
pothalamus.? Administration of the hypothalamic hor- 
mones TRH and GnRH directly stimulate the pituitary 
to release TSH and PRL as well as LH and FSH." *° 
Changes in LH, FSH, and TSH following administra- 
tion of a combination of GnRH and TRH previously 
have been reported to be no different than the re- 


sponse when these hormones are administered sepa- - 


rately. Therefore, to save time, the two hormones 
were administered concurrently. The control subjects 
had a greater increase of LH and FSH following the 
second, smaller GnRH dose than after the first, thus 
supporting the use of the sequential administration of 
GnRH for studying the residual capacity of the pitu- 
itary for gonadotropin secretion. Although the dosage 
of TRH and GnRH used in this study was less than that 
used in a previous investigation,? the pattern of re- 
sponse was similar and the hormone levels in the con- 
trol subiects were only slightly lower than the earlier 
study. The dosages sed in this study appear adequate 
to study the pituitary stimulatory response. The con- 
trol test was administered on Day 5 of the cycle, to 
minimize a possible effect by endogenous estradiol 
upon the gonadotropin response to GnRH.” S When 
patients are receiving contraceptive steroids, the en- 


* 


dogenous estradiol levels are low and relatively con- 
stant, similar to those found in the early follicular 
phase.! , 

Although the number of subjects in this study was 
small, neither short-term treatment with the combina- 
tion agent or with the progestin alone nor long-term 
oral contraceptive treatment altered GH release after 
stimulation by hypoglycemia. Fasting GH levels were 
minimally elevated in only three of the long-term oral 
contraceptive users. Spellacy and associates?! and Yen 
and Vela” reported that there was a significant in-: 
crease in both fasting GH levels and GH response fol- 
lowing hypoglycemia after a few cycles of combination. 
oral contraceptive administration. In these earlier 
studies, however, the dosage of the estrogenic compo- 
nent of the formulation was higher than in the drugs 
utilized in this study. It is well established that both 
endogenous and exogenous estrogen increases fasting 
GH levels as well as the response of GH to various types 
of stimulation including hypoglycemia.?* ?' Although 
the progestins in the combination pills may partially 
counter the estrogenic effect on GH, MFA alone, in a 
dosage comparable to that of other progestins in the 
combination pills, did not alter th response in the 
women in this study. Therefore, the-Tack of altered 
effect upon pituitary release of GH with hypoglyce- 
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mia observed in this study is most likely due to the low 
dose of estrogen in the formulations used. The 
findings of this study are in agreement with those re- 
ported by Hansen,” who found that fasting GH levels 
as well as GH response to exercise were unaffected by 
combination oral contraceptives, containing 0.05 mg. 
of ethinyl estradiol. Davidson and Holzman,” studying 
women with the use of a different formulation con- 
taining 0.05 mg. of mestranol, reported that fasting 
GH levels were only marginally increased after treat- 
ment. However, following tolbutamide-induced hypo- 
glycemia as well as following exercise, they found a 
significantly increased GH response in these same 
women after several cycles of treatment. Recently, 
Hansen and Weeke?? studied another group of women 
and used various formulations containing several pro- 
gestins, all of which were combined with 0.05 mg. 
ethinyl estradiol but one. They found fasting GH levels 
as well as the response of GH to exercise in these wom- 
en, studied during several days throughout the cycle, 
to be identical to those of contro] subjects. They con- 
cluded that the estrogen and progestin components of 
the contraceptive steroids used in their study were bal- 
anced in. such a way that the daily GH levels were not 
changed by long-term oral contraceptive therapy. Our 
results are in agreement with their findings and indi- 
cate that these newer agents most likely will not cause 
as great a derangement in glucose tolerance as has 
been observed with the formulations containing more 
estrogen. 

There are relatively few studies on and few subjects 
in whom the relationship of PRL to oral contraceptives 
has been investigated. Several groups of investigators 
have reported that women using oral contraceptives 
had significantly higher levels of PRL in comparison 
with control women at intervals throughout the day as 
well as on various days during the cycle??? However, 
Buckman and Peake?', comparing basal PRL levels in 
women at various times throughout the cycle, as well as 
Perez-Lopez and associates! reported that there were 
no significant differences between women using oral 
contraceptives and control women. In our study, in 
which serum samples were obtained at the same time of 
day, after two hours of bed rest, we also,found no 
significant difference'in basal PRL levels between both 
short-and long-term oral contraceptive users and con- 
trol subjects. However, we did observe a significantly 
increased release of PRL following both hypoglycemia 
and TRH in women using combined oral contracep- 
tives for a long perigd of time. These findings are in 
agreement vith 
reported that Dhenothiazine stimulation of PRL secre- 
tion was significantly greater in women ingesting oral 


se of Buckman and Peake,* who , 
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Fig. 8. LH and FSH levels following GnRH in five subjects 
with long-term oral steroid ingestion. Shaded area indicates 
95 per cent confidence limits of control subjects. 


contraceptives in comparison with control women. It 
has also been reported that estrogens alone increase 
the PRL response to TRH.? 

There is experimental evidence that progesterone as 
well as estradiol increases PRL secretion.?? Others have 
reported that certain progestins alone increase basal 
PRL levels, in contrast to their effect on GH.?' 3 In this 
study, two of the four women treated with a progestin 
alone had an increased PRL response to TRH. Thus, in 
contrast to their effects on GH stimulation, both the 
estrogen and progestogen components of the combina- 
tion pill increase PRL response. 

As the PRL levels in this study were increased follow- 
ing TRH administration, it would appear that the 
steroids exert their stimulatory action of PRL release 
directly upon the pituitary. The enhanced PRL re- 
sponse to hypoglycemia following steroid treatment 
could also be produced by the same mechanism or 
could be brought about by hypothalamic suppression 
of prolactin inhibitory factor. 

PRL levels are known to be increased by certain 
physiologic stimuli such as stress, exercise, and sleep. It 
has yet to be determined whether these stimuli pro- 
duce a greater elevation of PRL fn women receiving 
oral contraceptives. 

If other physiologic stimuli also cause periodic 
hyperprolactinemia in oral contraceptive users, it may 
explain the development of galactorrhea in some of 
them, as well as the development of amenorrhea and 
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galactorrhea in certain women when oral conc cracep- 
tives are discontinued. The effects of chronic pituitary 


lactotrophic stimulation by the steroids may persist, at a 


time ‘when the local inhibitory effect of the exogenous 
estrogens upon breast secretion is terminated and en- 
dogenous estrogen levels remain lew.. 


There are conflicting data in the literature concern- . 
ing the effect of estrogens and oral contraceptives on ` 


basal TSH levels as well as ne TSH response to TRH. 
Increased;?^ ?* decreased,* ?? and unchanged? * 49 
TSH levels and response to stimulation all have been 


reported. The results of our study indicate that there is . 
no alteration in either basal TSH levels or maximal 


TSH response to TRH in subjects receiving both com- 


bination oral contraceptives and progestins alone. Our ` 


results indicate that the doses of steroids-in the tormu- 
lations used in this study do not affect pituitary TSH 
function. ; 

. The site where contraceptive steroids exert most of 
their gonadotropin inhibitory action has nor been 
clearly determined. Kastin and associates? ? adminis- 
tered GnRH to both menopausal and cycling women 


who had been ingesting oral contraceptives for a short: 


time. They observed a rise in both LH and FSH which 
did not differ significantly from that in control sub- 
jects. Therefore, these investigators concluded that 
most of the action whereby contraceptive steroids sup- 
pressed gonadotropins in the human subject occurred 
at the hypothalamus or higher in the central nervous 
system. These studies confirmed earlier experiments in 
the rat which indicated that the hypothalamus was the 
major site of action of contraceptive steroids." 

This conclusion was A ane by the. studies of 
Vandenberg and associates! and Thomas and associ- 
ates? who also observed a severalfold rise in both LH 
and FSH following administration of GnRH to women 
who had been ingesting oral contraceptives for a dura- 
tion of many months. Recently, however, Robyn and 
associates,»  Lemarchant-Beraud and associates,’ 
Perez-Lopez and associates,’ and Króg and associates? 
have reported that administration of GnRH toa large 
number of women who had been ingesting combina- 
tion oral contraceptive steroids for long periods of time 


resulted in a significantly lower release of both LH and, 
FSH when compared to that of control subjects. These, 
investigators thus concluded that oral contraceptive: 


steroids may also have a direct action on the pituitary, 


inhibiting the releast or possibly the synthesis of LH. 


and FSH. The possibility that tlie lack of gonadctropin 
release could also be brought about by long-term sup- 
pression of endogenous LH-RH stimulation of. the- pi- 
tuitary also was mentioned. 

The results of our i indicate nt the effect of 
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the same contraceptive steroid formulation upon pitu- 


itary gonadotropin function has great individual varia- 


tion but the effect of GnRH upon both LH and FSH 
release was nearly always consistent for each subject. 
The diminished gonadotropin response to GnRH in all 
three short-term combination oral steroid users and 
two of the long-term users indicates that in these 
women the contraceptive agents had a direct inhibitory 
action upon pituitary gonadotropin function. Two of 
the women ingesting the'same formulations for many 
years had no impairment of gonadotropin response 
following either the first or second GnRH bolus, indi- 
cating a lack of effect upon the initial as well as the 
residual capacity of the pituitary to release gonadotro- 
pins. The incidence of inhibition of pituitary gonado- 
tropin fünction in oral contraceptive users previously 
has not been determined but occurs in the majority of 
women studied with GnRH to date.?-? 

In order to determine whether the lack. of gonado- 


tropin release following-GnRH is due to long-term sup- 


pression of GnRH or a direct action on the pituitary, 
the single subject in whom no elevation of LH or FSH 
occurred following both GnRH infusions, had 100 mg. 
of GnRH administered daily during the last five days of 
the subsequent 21 days of oral steroid ingestion. When 
the SST was repeated on the following day, again no 
increase in gonadotropin levels occurred: after either ' 
GnRH injection. These findings indicate that in this 
subject- the contraceptive steroids had a direct inhi- 
bitory effect upon pituitary release and-possibly upon 


. Synthesis of gonadotropins. Because of the .possibility 


that this pronounced inhibition of pituitary gonado- 


tropin could be associated with the development of 
postpill amenorrhea this woman was advised to discon- 
tinue oral contraceptives. Regular menses resumed 
promptly, indicating that the use of single or multiple 
GnRH stimulation tests would not be o£ benefit in de- 
termining which. women will develop amenorrhea fol- 
lowing discontinuation of oral contraceptives. 

A single 150 mg. injection of DMPA prevents estra- 


. diol peaks, LH peaks, and ovulation, similar to action’ 


1 


of the combined pills, for at least 100 days' dura- 
tion. Nevertheless, 21 days after receiving this pro- 
gestin, the LH response to GnRH was only slightly di- 
minished.in one subject while the other had a normal 
response. A similar lack of effect on GnRH gonadotro- 
pin response following several years or DMPA ue 
mient was reported by Perez-Lopez and associates." 
When this progestin was administered orally in doses 
of 10 mg. per day in this study, no suppression of 
gonadotropin release following GnRWqwas*observed. A 
lack of altered gonadotropin response, to GnRH in a 


group of women receiving low doses of d-norgestrel or 
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| 
norethindrone for contraception was recently reported 


by Krög and associates. To determine whether this 


lack of effect might have been due to the low dosage of 
these C-19 progestogens, we administered 450 ug of 
d-norgestrel daily to one of the two control subjects 
who had not received any steroids. When the SST was 
repeated 21 days later, there was no suppression of 
either the LH or the FSH response to GnRH. These 
findings indicate that the estrogen component of the 
oral contraceptive is probably mainly responsible for 
inhibition of pituitary gonadotropin function. Al- 
though there have been studies indicating that certain 
doses of estrogen can increase the capacity of the pitu- 
itary to release gonadotropin following GnRH,* ? 
Gual and associates” observed that infusions of phar- 
macologic doses of estradiol blocked the pituitary re- 
sponse to GnRH. There is some evidence that the com- 


bination tablets containing less than 50 ug of ethinyl 
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` estradiol do not inhibit gonadotropin release following 


GnRH as greatly as do the formulations containing 
more estrogen.’ It remains to be determined whether 
use of these formulations will result in a lower inci- 
dence of postpill amenorrhea as a result of lessened 
pituitary suppression. 

The results of this study indicate that the widely used 
oral contraceptive formulations have a direct effect on 
the pituitary as well as the hypothalamus, affecting 
both pituitary prolactin and gonadotropin function. 
Differences in these effects vary as a result of the type 
of steroid formulations used and also vary among dif- 
ferent individuals ingesting the same steroid. 
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Discussion 


DR. JOHN J. SCIARRA, Chicago, Illinois. It has been 
estimated that there are ten million women in the 
United States and fifty million women in the world who 
utilize steroidal contraception for fertility control. De- 
spite the fact that these steroidal contraceptives are 
commonly prescribed and widely utilized, we still have 
incomplete information regarding the gonadotropin 
inhibitory action of these drugs. Therefofe, this study 
addresses a most important question relating to the 
mode of action of the oral contraceptive agents on the 
hypothalamic-pituitary axis. ' 

"Fhere has been considerable discussion in the litera- 
ture regarding the site of gonadotropin inhibitory ac- 
tion of the contraceptive steroids. Evidence has been 
presented indicating that gonadotropin inhibition oc- 
curs primarily at the level of the hypothalamus! or at 
the pituitary.” Most of the reported studies have been 
limited to the study of LH and FSH release following 
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stimulation with GnRH or some other hypophysio- 
tropic releasing hormone. Dr. Mishel and his col- 
leagues have taken a broader view in the assessment of 
pituitary function and pituitary reserve with the use of 
the SST which allows for the evaluation of three other 


` pituitary hormones (GH, TSH, and PRL) In addition 


to FSH and LH. The key feature of the SST is that a 
second bolus of GnRH is injected two hours after the 
first injection of GnRH and TRH. This eXperimental 
design permits study of the residual capacity of the 
pituitary for gonadotropin and PRL secretion after the 
initial release of pituitary hormones from the first in- 


\ jection. The utility of this test is shown nicely in the 


control studies where subjects had an enhanced release 
of LH and FSH following a second smaller GnRH dose 
than after the initial larger dose. "Mais is an important 
observation since it indicates the va f this test for 


‘studying the residual capacity of the pituitary for 
gonadotropin secretion. It would k that a test of 


en 
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this type would be of use clinically in the evaluation of 
patients with amenorrhea-galactorrhea syndromes and 
in particular patients with hyperprolactinemia second- 
ary to microadenoma of the pituitary. Perhaps Dr. 
Mishell would be willing to elaborate on the potential 
value of the SST in the differential diagnosis of such 
cases. | 

With complex physiologic studies requiring the par- 
ticipation of informed human volunteers, it is often 
difficult to accumulate information on large numbers 
of patients. Therefore, it is not always possible to draw 
specific conclusions from such studies. Interpretation 
of the data from this study is further complicated by 
the fact that not only were different synthetic estrogens 
employed in subjects for the short-term and the long- 
term studies but also different progestogens were used, 


both qualitatively and quantitatively. In addition, it. 


should be noted that the age span of the control group 
and the group used for the short-term studies (19 to 30 
years) was different from the age span of the five indi- 
viduals used for the long-term studies (25 to 42). 


` Nevertheless, there are several investigative findings 


which merit emphasis and discussion. 

It has often been stated? that there is an increase in 
fasting GH levels in patients receiving oral contracep- 
tives. These earlier studies were performed with medi- 


cations containing significantly more estrogen than was `’ 
utilized in the present study. Therefore, the lack of 


altered pituitary release of GH following insulin- 
induced hypoglycemia is an important observation and 
probably results from the fact that these patients were 
given only 50 ug of ethinyl estradiol or mestranol. It 
would be most interesting to study this effect with the 
newer oral'contraceptive agents containing less than 50 


pg of ethinyl estradiol. This observation also has bear- 


ing on,the decreased glucose tolerance observed in 
some patients using oral contraceptives and certainly 
merits further investigation. 

The present study shows no significant difference in 
base-line PRL levels between both short- and long-term 
oral contraceptive users and the control population. 
However, there was a significantly increased release of 
PRL following both insulin-induced hypoglycemia and 
TRH stimulation in women using combination pills for 
prolonged periods. It appears that both the estrogen 
and the progestogen components of the combination 
oral contraceptives increase PRL secretion and work 


^ directly at the level of the pituitary. An alternative ex-- 


planation, which is presently only speculative, is that 
these steroids inhibit the hypothalamic release of pro- 
lactin inhibitory factor. However, there is no investiga- 


tive information on this latter point. Hyperprolac- . 


tinemia in oral contraceptive users has been put forth 
as an explanation for the development of galactorrhea 
and indeed may bgffie physiologic basis for the devel- 
opment of thac'amenorrhea-galactorrhea syndrome 
which appears in some patients when oral contracep- 
tives are LE dE It has recently been shown! that 
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an immediate and sustained attenuation of PRL secre- 
tion followed the administration of the ergot alkaloid 
2-Br-alpha-ergocryptine (CB-154) in patients with 
postpill amenorrhea-galactorrhea. This decrease in 


. PRL was followed by cyclic gonadotropin secretion and 
. ovulation, adding further evidence of the intimate re- 


ciprocal relationship that exists between the gonado- 
tropins and PRL at the level of the pituitary. 

Another point of interest is that pituitary TSH func- 
tion is not affected by the steroids in the oral con- 
traceptive agents that were tested in this study. 

While it is clear from this study and other studies 
that the effect of the contraceptive steroids on pituitary 
function has obvious individual variation, the general 


: conclusions from this study are important. Of primary 


importance is the fact that the estrogen component of 
the oral contraceptives is probably responsible for in- 
hibition of the pituitary gonadotropins. Most con- 
traceptive preparations used today contain both estro- 
gen and a progestogen, and these commonly used oral 
contraceptives appear to have a direct effect upon the 
pituitary, causing not only gonadotropin inhibition but 
also enhanced prolactin secretion. This conclusion is 
substantiated by the investigative results and repre- 
sents a definite contribution to our knowledge regard- 
ing the mode of action of these widely used prep- 
arations. This paper also points out the.need for 
studies of pàtients using combination oral contracep- 
tives containing less than 50 ug of synthetic estrogen, 
since it may be that gonadotropin release will not be as 


inhibited and prolactin release not as enhanced as is 


found in.the currently popular preparations. If this is 
the case, then the use of these lower-dose estrogen 
preparations may result in a lower incidence of postpill 
amenorrhea. Perhaps Dr. Mishell would be willing to 
speculate on this point. 

In closing, I should like to compliment Dr. Mishell 
and his co-workers from the University of Southern 
California School of Medicine on the performance of a 
detailed, well-designed, and well-excuted clinical study 
which has greatly added to our knowledge of the mode 
of action of the oral contraceptive agents. 
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DR. THEODORE KING, Baltimore, Maryland. This 
study was undertaken to document further the mecha- 
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nism of action of steroid contraceptives on the anterior 
pituitary and hypothalamus. The contraceptives ad- 
ministered included both combined agents and med- 


roxyprogesterone acetate. The effects of these con-. 
traceptive agents on the secretion of GH, TSH, PRL, 


LH, and FSH during and following the completion t ofa 


pituitary SST were noted. The study was undertaken `. 
in three. groups of patients. A control group consisted. 


of women with regular cycles who had not received 


steroid medications for at least three months. Seven of’ 


the nine patients of this group became a short-term 
treated group following contraceptive therapy. Three 
received an oral combined contraceptive containing 50 
eg of ethinyl estradiol and 0.5 mg. of norgestrel. Two 
patients received a single injection of 150 mg. of depot 
medroxyprogesterone acetate and two received 10 mg. 
of medroxyprogesterone acetate daily for 21 days. The 
long-term treated group consisted of five women who 
had been. using oral contraceptives for a minimum of 
nine months up to a maximum of eight years. Four of 
the five women in this group were using a contracep- 
"tive containing 50 wg of mestranol and 1 mg. of 
norethindrone while the remaining woman had re- 


ceived 50 ug of ethinyl estradiol and 0.5 mg. of norges- 


trel. A long-term treated group receiving only proges- 
tin was not studied. 

The secretion of pituitary hormones was determined 
at short intervals after completion of the SST. This test 
was completed on Day 5 of the menstrual cycle of the 
control group and on Day 21 in the short- and long- 
term treated groups. This test consisted of a standard 
diet- for three days. On.the day of the test, base-line 
blood samples were obtained prior to the administra- 
tion of insulir. Plasma samples were then obtained at 
short intervals. Fifteen minutes after completion of 
sampling, syrthetic GnRH was given intravenously 
with PRH. Serial blood samples were again obtained. 
Following completion of sampling, a second intrave- 
nous bolus of synthetic GnRH was administered, allow- 
ing testing of the residual capacity of the pituitary for 
. gonadotropin secretion. Blood samples were again 
— drawn at short intervals. 

The SST utilized in. this study was described by this 


group in a paper submitted for publication. Appar- . 


ently the test utilized in the present study differs from 
that originally described in that the dosage of TRH and 
GnRH has béen reduced. However, it was stated that 
the pattern of hormone secretion was similar and, the 
hormone levels in the control cycles were only slightly 


lower than in the initial report. This SST evaluates. 


both hypothalamic and pituitary function. It is ac- 
cepted | that insulin-igduced hypoglycemia normally re- 
sults in an increased secretion of both GH and PRL and 
that this effect is mediated through the hypothalamus. 
However, it does not distinguish between hypothalamic 
and pituitary function. Hypothalamic releasing hor- 


. mones, for thyroid and gonadotropic, hormones, act `. 


-— 
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directly on the pituitary to induce release of TSH and 
PRL along with LH and FSH. 

The results of the SST’s on the secretion of the re- 
spective pituitary hormones were as anticipated in the 
control group. 

In the short-term study group, the base-line levels of 
GH and the levels following stimulation were similar to 
levels in the control cycle. In the long-term treated 
group, base-line and response levels of GH were not 
significantly different from those of the control cycle. 
These findings suggest the importance of the dosage of 
the estrogen component in steroid contraceptives in 


that estrogen increases fasting GH levels as well as in- . 


creases the secretory response of GH to various types 


- of stimulation including hypoglycemia. These results 


suggest that the utilization of oral contraceptives con- 
taining an estrogen component limited to 50 ug or less 
may have a reduced effect on the known alteration in 
glucose tolerance testing as observed with contracep- 
tive preparations containing 100 ug of estrogen. It may 
well be demonstrated that pills containing 50 ug of 
estrogen have a strikingly reduced effect upon glucose 
tolerance tests as a result of failure to alter significantly 


base-line GH levels. To demonstrate this, a direct com- 


parison between contraceptives containing high and 
low levels of estrogen should be completed. 

Thé secretion of PRL in response to insulin-induced 
hypoglycemia and TRH was different after treatment 


with contraceptives. Base-line PRL levels were similar 


before and after treatment in both, the short- and 
long-term treated groups. In the short-term treated 
group, there appeared to be three patients, one in each 
therapy category, who had increased secretion of PRL 
following hypoglycemia and TRH. In the‘long-term 
treated group, both hypoglycemia and the administra- 
tion of TRH resulted in a significantly increased secre- 
tion of PRL. This observation of an exaggerated re- 


lease of PRL following hypoglycemia and TRH 


administration in users of combination oral contracep- 
tives is consistent with the response observed in ste- 
roid contraceptive users following administration of 
phenothiazines. It has been suggested. that both the 


estrogen and the progestin components of contracep- 
. . tives exert a stimulatory action on PRL secretion by 


acting directly upon the pituitary. This effect may well 


' play a role in the occurrence of amenorrhea and galac- 


torrhea syndromes seen in some women who have used 
and discontinued oral contraceptives. However, from 


these results, it is unclear to me why long-term users of 


oral contraceptives do not have galactorrhea prior to 
discontinuing use of the contraceptive. 
In regard to TSH, the results would indicate that 


there 1s no alteration in either base-line levels or secre- . 
tory response of this hormone in response to stimula- 


tion as a result of the a Qe in these 
experimental groups. 
In the short-term treaunent*group, the patients 
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treated with combination pills had significantly lower 
base-line levels of FSH and LH and a significantly di- 
minished response to administered GnRH, suggesting 
a direct inhibitory effect of these contraceptives on the 


pituitary. In the patients receiving progestins only, the | 


base-line levels of FSH and LH were unchanged from 
the control cycle levels, and the secretory response of 
FSH and LH was not significantly decreased following 
administration of GnRH. These findings support the 
concept that the estrogen component of combined pills 
is primarily responsible for inhibition of secretion of 
pituitary gonadotropins. However, it is possible that 
this does not reflect a direct effect on the pituitary but 
actually a reduction in base-line function of the pitu- 
itary mediated via the hypothalamus and that the re- 
sponsiveness of the pituitary to administered GnRH i Is 
reduced quantitatively but riot percentagewise. 

In the long-term treated group, the observed base- 
line and response levels of LH were not uniform. In 
some cases, there was a normal response or even a 
slightly greater than normal increase in LH following 
GnRH administration. In regard to FSH levels, similar 
differences in response were noted. À spectrum of re- 
sponses was observed, varying from no response to a 
normal response. These results demonstrate individual 
variability in pituitary response to long-term adminis- 
tration of combined oral contraceptives. The validity of 
the SST is suggested by the nearly consistent LH and 
FSH secretions in individual subjects following admin- 
istration of GnRH. 

The utilization of the SST, as described in this re- 
port, has demonstrated that there is variation in re- 
sponse of individual patients using identical steroid 
compounds, and this is useful information. However, a 
clinical role for this test has not been demonstrated in 
this study. 

Unfortunately, the numbers of patients in each 
group are small in this study. The observed variation in 
FSH and LH response to stimulation should be 
documented in a larger number of patients to be mean- 
ingful. This would allow an estimate of the occurence 
of the observed variation in the ability of the pituitary 
to secrete gonadotropin in long-term users of oral con- 
traceptives. It is possible that a relationship to the oc- 
currence of postpill amenorrhea might be demon- 
strated. l 

In regard to the data presented, a uniform method 
of analysis would be helpful. In one instance, the 
trapezoidal rule for integration was used while 
elsewhere individual observations were compared. In 
instances where individual comparisons were em- 
ployed, no criteria were given for significance. 

I would like to ask Dr. Mishell why the dosages of 
GnRH and TSH were reduced in the present study as 
compared to the leya employed in his initial investiga- 
tion? Further, a dose-response curve for GnRH 
and LH secretion been completed, since the second 
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dose of GnRH is half of the initial dose, Le., 25 versus 
50 ug? ,— 

DR. MISHELL (Closing). Dr. Sciarra asked about 
using the SST in patients with amenorrhea-galac- 
torrhea as a clinical method to differentiate those 
patients who have pituitary neoplasms and those who 
do not. We also thought about this use of the SST and 
have performed it in a large group of patients (35) 
with amenorrhea, approximately half of whom had 
radiologic evidence of neoplasm on serial tomography. 
We could detect no difference in the response of the 
SST between those patients with and without tumors, 
except that the patients who had tumors also had con- 
sistently elevated prolactin levels which did, not in- 
crease further following insulin or TRH. I think a 
single prolactin assay will be of much greater use in 
predicting which patients with amenorrhea should 
have serial tomography. This single test would be 
easier and of greater use to clinicians. 

Dr. Sciarra commented about the fact that we used 
different progestins in the study. The study was per- 
formed over a long period of time, and we did not 
realize what our results were going to be. We did add 
one patient who was treated with high doses of norges- 
trel alone, the progestin in Ovral. She also had no di- 
minished FSH and LH response to GnRH after treat- 


ment with high doses of norgestrel, so we did use the 


same progestin in one subject. 

Dr. Sciarra mentioned the fact that the subjects were 
of different ages, and I belive patients who use oral 
contraceptives for a long period of time tend to be 
older than those who have not used them at all. It is 
difficult to recruit volunteers for these studies, even 
without matching them for age. In another study that 
we have just completed, we administered GnRH alone 
to a group of 50 women because we thought this was 
the most important releasing hormone. We found that 
neither the age of the subjects nor the formulations of 
drug had any effect upon the degree of inhibition of 
pituitary responsiveness. Dr. King mentioned that we 
should use a larger number of subjects. We now have 
performed just the GnRH test in a group of 50 women 
using oral contraceptives and have found out that the 
incidence of pituitary suppression is about 85 per cent. 
Thus, only about 15 per cent have a normal response 
to GnRH. As just mentioned, the incidence of normal 
response cannot be correlated with either age or the 
type of formftilation used. All the formulations con- 
tained 50 ug or more of estrogen. 

Dr. King wondered why more patients do not have 
galactorrhea while they use the pill, as nearly all had 
increased PRL levels following TR# stimulation. The 
main reason for the absence of lactation is the fact that 
those women are ingesting pharmacologic doses of es- 
trogen, and estrogen itself has a direct inhibitory effect 
on the breast. Women who are pregnant and who have 
high levels of estrogen do not lactate, as the estrogen 
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' inhibits the action of PRL on the breast. It is not until 


after delivery and removal of the placenta that the es- 


tradiol levels diminish greatly and this inhibitory effect 
no longer exists, so that PRL produces lactation. 
Dr. King also asked about why we used a reduced 


dosage and whether we have obtained dose-response . 


curves for GnRH and TRH. We have not obtained 
dose-résponse curves. Different individuals have used 


Re 
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different dosages: Since there is a shortage of this ma- 
terial, we decided to use a lower dosage that also pro- 
duced a response. Since the pattern with the lower 
dosage was similar to that of the higher dose used 
previously, we thought that this dosage of TRH and 
GnRH: was sufficient. Since we did have a pro- 
nounced response with the dosage of GnRH and TRH 
used in this study, we decided to use the lower dosage. 
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Ultrasound has become the eyes of OB/GYN. 
Picker Echoview" systems with EDC™ have 
added vision to those eyes with the first 
streamlined, user-designed ultrasound f 
system — Echoview System 80L. 

System 80L is easy to use. Control 
panels are placed adjacent 
appropriate display panels. 

Individual controls have an 
authoritative “feel” are 
logically grouped and are 
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e remote hand 
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Experimental toxemia in the pregnant primate 


DENIS CAVANAGH, M.D. 

PAPINENI S. RAO, Pu.D., B.V.Sc. 
CHENG C. TSAI, M.D. 

TIMOTHY C. O'CONNOR, M.B., B.CH. 


St. Louis, Missouri 


In order to develop a model for the study of eclamptogenic toxemia, a series of 
experiments were carried out on 31 female baboons. In Group 1, consisting of 10 
animals, metal clips were placed around the uterine arteries in order lo partially occlude 
them, and the ovarian vessels were transected. The animals were subsequently mated. Nine 
developed hypertension and proteinuria, and one aborted. The renal lesions in these 
animals were indistinguishable from those described in human toxemia. Group 2 consisted 
of three of the 10 baboons from Group 1, which became pregnant a second time. They 
again developed hypertension and proteinuria. In Group 3, three baboons at 100 days of 
gestation were treated as in Group 1 with similar results. Groups 4 and 5 served as 
pregnant (3) and nonpregnant (15) controls. It is concluded that a toxemia model has 
been developed in a subhuman primate. This model will prove useful in the further study 
of eclamptogenic toxemia. (AM. J. OBSTET. GYNECOL. 128: 75, 1977.) 


ECLAMPTOGENIC TOXEMIA complicates approxi- 
mately 6 per cent of all pregnancies in this country and 
remains a leading cause of maternal death.' In addi- 
tion, it has been linked to intrauterine growth retarda- 
tion and to behavioral disorders in surviving children.” 
Although most likely related to nutritional deficiency, 
the exact mechanism of pathogenesis is unknown, and 
the treatment remains symptomatic. An extensive re- 
view of the literature on the pathogenesis of toxemia 
was made in 1974 in association with a preliminary re- 
port,? so this will not be repeated here. The present 
study represents an expansion of a multidisciplinary 
program designed to evaluate the concept that the 
"trigger mechansim" in the pathogenesis of toxemia is 
uteroplacental ischemia and that, by reducing the 
blood supply to the uterus, a toxemia animal model can 
be developed in the subhuman primate. Baboons were 
used in this study because their reproductive physi- 
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ology is remarkably similar to that of the human sub- 
ject, and this certainly would make the findings more 
meaningful. The average weight of the animals used 
was approximately 14 kilograms. 


Method and material 


A total of 31 female baboons (Papio anubis) were di- 
vided arbitrarily into five groups, with three animals 
which had repeat pregnancies being used twice and 
each study animal serving as its own control. 

Pregnant study group (Group 1) This group con- 
sisted of 10 baboons. All of the baboons were sedated 
with an intramuscular injection of ketamine hydro- 


chloride (Ketaset) in a dose of 5 mg. per kilogram of 


body weight. This was supplemented by intravenous 
administration of pentobarbital sodium as required to 
induce surgical anesthesia. Laparotomy was per- 
formed, and the uterine blood vessels were identified 
and isolated.« Metal clips were placed around the 
uterine arteries, so that the uterine artery flow would 
be little changed after the procedure. Ovarian blood 
vessels were transected and ligated bilaterally, so that 
the main collateral blood supply of the uterus yas in- 
terrupted. With the ovarian arteries ligated, almost all 
of the blood which supplied the uterus had to flow 
through the "clipped" uterine arteries, and the metal 
clips would not allow hypertrophy during pregnancy. 
Thus, this group of study animals was predisposed to 
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Fig. 1. Radiograph showing pregnant baboon near term with 
metal clips in place around the uterine arteries. 


uteroplacental ischemia by preconceptional clipping. 

These animals were then observed for the ery- 
thematous perineal swelling indicative of ovulation. 
When this was noted, the female animal was trans- 
ferred from her cage to that of her male consort and 
remained there for a period of approximately four 
days. The female animal was then returned to her cage 
and observed throughout the next menstrual cycle. If 
evidence of ovulation occurred, the mating process was 
repeated. This course was followed until all of the ani- 
mals were pregnant. An x-ray of the abdomen in late 
pregnancy was used to confirm that the metal clips 
were still in position (Fig. 1). 

Repeat pregnancies (Group 2). After cesarean sec- 
tion, some of the baboons of Group | were killed so 
that we could obtain the tissues fore various his- 
topathologic studies. Following wound healing and re- 
cuperation, the remaining baboons were allowed to 
become pregnant. Three of these animals became preg- 
nant for the second time and carried the fetus to term. 

Antepartum study group (Group 3). Three baboons 
were used in this group in which the experimental 
technique was similar to that of Group 1, with the main 
difference being that these baboons were at the gesta- 
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tional age of approximately 100 days. All three animals 
carried the pregnancy to term and were delivered by 
cesarean section. 

Pregnant control group (Group 4). This group con- 
sisted of three baboons which underwent a “sham” op- 
eration in which the ovarian arteries were ligated and 
transected and metal clips were placed around the 
uterine arteries and then removed. All of these animals 
became pregnant and went to term. 

Nonpregnant control group (Group 5). This group 
consisted of 15 baboons which had no dissection 
around the uterine or ovarian arteries. None was 
mated, and these animals were used to provide base- 
line nonpregnant control data. 

In addition to gross maternal and fetal outcome, 
four methods were used to evaluate the effect of the 
experimental technique on pregnancy outcome. 

Hemodynamic studies. The animals were anes- 
thetized with ketamine hydrochloride supplemented 
by sodium pentobarbital. They were then placed on an 
operating table. Pressures were measured by Statham 
transducers, and a Sanborn recorder (7700 series) was 
used for recording aortic pressure. Aortic pressure was 
measured by passing a polyethylene catheter along the 
femoral artery into the aorta to the level of the renal 
arteries. A polyethylene catheter was passed along the 
femoral vein into the inferior vena cava so that the tip 
came to rest just proximal to the right atrium. This 
venous catheter was used for the injection of Cardio- 
green (indocyanine green) for the cardiac output esti- 
mation. Estimation of cardiac output was accomplished 
by the dye-dilution method. Dilution curves from the 
arterial catheter were recorded by continuous sam- 
pling through a cuvette densitometer (Gilson Medical 
Electronics, Inc.), which was connected to a direct- 
reading cardiac output computer (Lexington Instru- 
ments Corp.) and a direct strip chart recorder. The 
computer was calibrated and programmed to read out 
cardiac output directly from the densitometer and re- 
ject all curves not arithmetically valid. Total peripheral 
resistance was calculated as described by Guyton.’ 
Standard electrocardiographic leads were used to re- 
cord cardiac rate and rhythm. ; 

Urinalysis. Urine was obtained by catheterizing the 
bladder, and the levels of protein, sugar, and pH were 
determined by Labstix reagent strips (Ames Compa- 
ny). 

Histopathologic studies. The kidneys were removed 
from three mothers in Group 1, and biopsies were ob- 
tained from the remaining pregnant animals except 
those in Group 2, at or immediately afteredelivery. Tis- 
sues were fixed in 10 per cent formalin fixative and 
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Fig. 2. Photomicrograph of renal biopsy specimen showing glomerular enlargement and hypercellu- 
larity, with reduction of the glomerular capillary lumina due to cytoplasmic swelling of the endothe- 
lial cells. This lesion is indistinguishable from that found in human eclamptogenic toxemia. 


Table I. Hemodynamic parameters in animals studied 





































Group 1 (pre- Group 2 Group 3 Group 4 
conceptional (repeat (antepartum (pregnant Group 5 
Hemodynamics clipping) pregnancy) clipping) controls) (controls) 


Systolic pressure (mm. Hg) 167 155 160 120 136 
Diastolic pressure (mm. Hg) 107 107 100 75 82 
Mean aortic pressure (mm. Hg) 127 123 120 90 100 
Cardiac output (ml./min.) 1,479 1,400 1,913 2,000 1,635 
Peripheral resistance (dynes sec./cm.?) 7,946 7,256 5,307 3.510 5.375 





Table II. Results of urinalysis in animals studied 














j Group 1 Group 2 Group 3 Group 4 
(preconceptional (repeat (antepartum (pregnant Group 5 
Urinalysis clipping) pregnancy) clipping) control) (controls) 


























Protein (mg./100 ml.) 30 to 300 Trace to 100 Negative to 300 Negative Negative 

Sugar Negative (except in Negative Negative Negative Negative 
one baboon) 

pH. ` 5.5 7.0 6.0 6.0 





embedded in paraffin, and 5 u sections were stained 
| with hematoxylin and eosin and with periodic acid- 
Schiff and hematoxylin. 

Small blocks of renal cortex were fixed in 4 per cent 
glutaraldehyde and embedded in epon. Extra-thin sec- 
tions were st&ined with uranyl acetate and lead citrate 

"i and viewed with a Phillips electron microscope. 


Immunofluorescence study. Fluorescein-conjugated 
goat anti-human immunoglobulin G (IgG), IgA, IgM, 
IgE, albumin, complements (C3 and C4), and.fibrin/ 
fibrinogen (Meloy Laboratories, Springfield, Virginia, 
and Behring Diagnostics, Somerville, New Jersey) were 
used for the direct immunofluorescent studies. Cross- 
reactivity was confirmed by immunoelectrophoresis 


78 Cavanagh et al. May 1, 1977 
Am. J. Obstet. Gynecol. 


oP ^e 5 e 
^e * an 
SS 


ao 





Vol 128 Experimental toxemia 79 
^olume iz 
Number 1 








| "anre 7 " : 7 TD. * AZ r 4 ` "um "E ? 2 


May 1, 1977 
Am. J. Obstet. Gynecol. 


Fig. 5. Electron micrograph of a renal biopsy taken from a normal pregnant control baboon. This 
shows the capillary lumen (CL), basement membrane (BM), endothelial cell nucleus (EN), mesangial 
matrix (MM), and mesangial call nucleus (MN). (Original magnification 9,570.) 


Hg]and 3 + proteinuria.) In this group, the mean car- 
diac output was 1,913 ml. per minute, with a mean total 
peripheral resistance of 5,307 dynes sec./cm.? 

Group 4 consisted of three baboons. These animals 
underwent a "sham" operation in which the ovarian 
arteries were ligated and transected, and the metal 
clips were placed around the uterine arteries and then 
removed. The mean blood pressure at term was 120/75 


mm. Hg with a mean arterial pressure of 90 mm. Hg, 
representing no significant rise from the time of clip- 
ping. The mean cardiac output was 2,000 ml. per min- 
ute with a mean total peripheral resistance of 3,410 
dynes sec./cm.? i 

Group five consisted of 15 nonpregnars controls. 

Urinalysis. The findings are summarized in Table 
II. Proteinuria was not detected in any of the animals 
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Fig. 6. Immunofluorescent photomicrograph showing extensive deposition of fibrin/fibrinogen in 


the glomerular mesangium, and capillary vessel walls. This lesion is indistinguishable from that 


found in human eclamptogenic toxemia. (X250.) 


during the first or second trimester of pregnancy. It 
was apparent only during the third trimester in Groups 
1, 2, and 3. In Group l, tested at term, the values 
ranged from 30 to 300 mg. per 100 ml.; in Group 2, a 
trace to 100 mg. per 100 ml.; in Group 3, negative to 
300 mg. per 100 ml. Urinary glucose was absent in all 
of the animals except one in Group 1. The pH values 


ranged from 5.5 to 7.0. 

Histopathologic studies. Renal biopsies were ob- 
tained at term from five animals in Group 1 and from 
all other animals except those in Group 2. 

Light microscopy. The glomeruli in the biopsy speci- 
mens appeared equally affected in pregnant Groups 
l and 3 with hypertension and proteinuria. They 
were somewhat enlarged and hypercellular. The 
glomerular capillary walls were thickened, but the 
basement membrane proper was not demonstrably 
thickened even when special stains were used. The 
glomerular capillary lumina were reduced by cyto- 
plasmic swelling of the endothelial cells (Fig. 2). Poly- 
morphonuclear leukocytes were sparse or absent 
within the glomeruli. The epithelial cells and tubules 
were within normal limits when compared with those 
in biopsies from the pregnant and nonpregnat control 
groups. " -> 

Electron mroscopy. Renal biopsies were studied from 
animals in all groups except Group 2. The glomerular 
basement membrane was not thickened on electron 


microscopic study. The cytoplasm of the endothelial 
cells was swollen. The subendothelial spaces were 
widened, and depositions of loose fibrillary material 
were also found. As a result of these factors, there was 
narrowing of the glomerular capillary lumina (Fig. 3). 
Epithelial cells showed only focal fusion of foot pro- 
cesses especially over the paramesangial areas. The 
mesangial cells were hyperplastic, and the mesangial 
matrices were increased. There were fine granular 
electron-dense deposits found over the mesangial re- 
gion in the animals with severe hypertension and pro- 
teinuria (Fig. 4). For purposes of comparison, an elec- 
tron micrograph of a kidney from a normal pregnant 
baboon is shown in Fig. 5. 

Immunofluorescence studies. Depositions of IgM, C3, 
C4, and fibrin/fibrinogen were found in the animals 
with hypertension and proteinuria in Groups | and 3. 
The distribution was similar to that described in 
human toxemia of pregnancy. The deposits were lo- 
cated in the glomerular mesangium and extended into 
the peripheral capillary loops, which give the impres- 
sion of a "wire-loop" appearance. They were smooth, 
homogeneous, and evenly stained. Fine granular de- 
posits were occasionally found. Rarely, fibrin thrombi 
were noted in the glomerular capillary lumina. Fig. 6 
shows extensive deposition of fibrin/fibrinogen in the 
glomerular mesangium and capillary vessel walls. Fine 
granular staining is evident in the renal glomeruli. Fig. 
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Fig. 7. Immunofluorescent photomicrograph showing extensive deposition of IgM in a pattern 
similar to that for fibrin/fibrinogen. This lesion is indistinguishable from that found in human 


eclamptogenic toxemia. (X250.) 








Fig. 8. Immunofluorescent photomicrograph demonstrating the presence of complement (€4) in the 

. H up : ; é : YA ` AME n > e 
kidney of the “toxemic” baboon in a distribution pattern similar to that of IgM and fibrin/fibrinogen. 
(x 100.) j: 
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7 shows that the IgM deposition is similar in distribu- 
tion to that of fibrin/fibrinogen. Fig. 8 shows the 
presence of complement (C4) with a distribution pat- 
tern similar to that of IgM and fibrin/fibrinogen. 


Comment 


Clinical eclamptogenic toxemia usually occurs after 
the twentieth week of pregnancy. It is characterized by 
hypertension (mean arterial pressure rise greater than 
20 mm. Hg), edema, proteinuria, reduced renal artery 
flow with a reduced glomerular filtration rate, some 
evidence of disseminated intravascular coagulation, 
and distinctive renal glomerular changes. 

In the previously reported pilot study,? we epore 
the development of hypertension and proteinuria with 
a reduction in renal artery flow in pregnant study ani- 
mals which had been ‘ 'clipped" prior to conception. In 
addition, fibrin/fibrinogen deposits were confirmed in 
the pregnant study group with immunofluorescence 
studies, although no evidence of disseminated in- 
travascular coagulation could be found in four animals 
in which repeated coagulation studies were performed. 
The serum uric acid was elevated in the pregnant study 
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Discussion 


DR. FRANK C. GREISS, Winstom-Salem, North 
Carolina. In his continuing efforts to develop an ex- 
perimental model of pregnancy toxemia, Dr. Cava- 
nagh has amplified his initial report of 1974 and has 
added new data to demonstrate the similarity of the 
renal concomitant of human pre-eclampsia-eclampsia 
to that of his model. 1 am not a nephrologist and shall 
confine my comments to the cardiovascular aspects of 
the report. Dr. Cavanagh has accumulated experience 
with 14 baboons whose uterine arteries were clipped 
prior to conception and with three baboons whose 
uterine blood supply was compromised at 100 days of 
gestation. It would appear that two of the three classic 
signs of toxemia, hypertension and albuminuria, have 
been induced. One would like assurance that environ- 
mental and dietary factors were similar in the experi- 
mental groups, and I would be particularly interested 
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group as compared with the pregnant control group. 

Two obvious limitations in the pilot study were the 
small number of animals in the study group (five) and 
our failure to demonstrate the typical histopathologic 
renal lesion of “toxemia” on light or electron micros- 
copy in the only animal studied. 

In the present study, in baboons predisposed to 
uterine ischemia by preconceptional operation or in 
which uterine ischemia is produced during pregnancy, 
we have confirmed that the animals develop hyperten- 
sion and proteinuria. In addition, with light micros- 
copy, electron microscopy, and immunofiuorescence 
studies, the renal lesion is indistinguishable from that 
found in women with eclamptogenic toxemia.” '° After 
eight years of work on this animal model, we feel jus- 
tihed in concluding that although refinements are re- 
quired a primate experimental model is now available 
for studying the pathogenesis of and evaluating new 
methods of treatment for toxemia of pregnancy. The 
availability of such a model could bring great dividends 
in health care for mothers and babies afflicted by this 
serious and common complication of pregnancy. 
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in the patterns of weight gain, edema, and blood vol- 
ume changes in the baboons. 

An obvious criticism of these experiments is that ob- 
servations were made under anesthesia. Such method- 
ology is understandable when one works with large 
sukhuman primates, but observed responses may be 
variably altered. In view of these factors, mean values 
of blood pressure levels and albuminuria may be de- 
ceptive, and a breakdown of individual changes would 
be helpful to permit an estimate of the range of re- 
sponses. 

Our prime attention should be directed to the thesis 
being tested, that uteroplacental ischemia induces 
pregnancy toxemia: The pregnancy experiences of at 
least three women who had preconceptual bilateral 
internal iliac and ovarian artery ligations have been 
reported.' None developed toxemia of pregnancy. It is 
evident that sufficient collateral circulation developed 
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to support normal pregnancy. Perhaps similar collat- 
erals developed in Dr. Cavanagh’s baboons or perhaps 
the baboon lacks the capacity to develop adequate col- 
lateral circulation. Dr. Cavanagh cannot presume that 
uterine artery clipping per se reduces uteroplacental 
blood flow. This presumption must be documented by 
objective flow determinations in future experiments! 

Taking the opposite tack, one could infer that the 
experimental method presently employed may repre- 
sent “overkill” since compromise of the spiral arteries 
supplying the intervillous space’ would, in itself, be 
adequate to limit placental blood flow. The observa- 
tions of DeWolf and associates” ? are pertinent in this 
regard, They have observed replacement of the walls 
of spiral arterioles by trophoblast cells in normal preg- 
nancies. These changes extend into the myometrial 
segments of the spiral arteries, creating widely dilated 
blood vessels conducive to high volume flow. In pre- 

eclamptic patients, these “physiologic” changes do not 
extend to myometrial levels, and placental vascular re- 
sistance may be increased thereby. Thus, a mechanism 


which might limit placental blood flow has been ob-. 


served, one which would have its inception during the 
time of definitive placentation. Dr. Cavanagh has a 
unique opportunity to evaluate further such vascular 
changes in his “toxemic” baboons. 

I have enjoyed reviewing Dr. Cavanagh’s paper, and 
I would exhort him to continue his work in an area of 
such obvious future potential. 
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DR. CHARLES E. FLOWERS, JR., Birmingham, Ala- 
bama. I sincerely congratulate Dr. Cavanagh and his 
co-workers for a thoughtfully conceived and superbly 
executed study that significantly adds to our knowl- 
edge of the hypertensive complications of pregnancy. 
It is my belief that they have created an experimental 
model that reproduces the clinical syndrome we ob- 
serve in the young primiparous patient with hyperten- 
sion and without pre-existing vascular or glomerular 
pathology. I am particularly impressed with the elec- 
tron microscopic studies of the glomerular capillary 
narrowing the subendothelial deposition of fibrin 
which is indistinguishable by immunofluorescence. 
from the renal lesion seen in eclamptogenic toxemia in 
the human subject. 
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It is the young, short, poorly nourished, primiparous 
patient who so frequently develops hypertension in the 
first pregnancy but remains symptom-free in sub- - 
sequent pregnancies. These studies would indicate that 
she has a uterine vascular system that is inadequate to 
respond to the requirements of gestation. However, 
the uterus, having become hypertrophied in the initial 
pregnancy, is able to adjust adequately to subsequent 
pregnancies. 

The uterine ischemia is associated with placental re- 
lease of thromboplastin, which initiates subclinical dis- 
seminated intravascular coagulation that is so mimimal 
it cannot be detected by present laboratory methods. 

Within the kidney, fibrin deposition, capillary nar- 
rowing, and increased glomerular mesangial matrices 
occur and produce an increase in renal resistance and a 
reduction in renal blood flow and cardiac output. 
These events pathologically alter angiotensin and aldo- 
sterone production. The degree of these alterations 
dictate the severity of the disease, its response to bed 
rest, and the ability of the kidney to recover com- 
pletely. It may well be that some of our primiparous 
patients who develop hypertension in pregnancy have 
such extensive fibrin deposition and renal damage that 
hypertension of renal origin develops in subsequent 
pregnancies. This may be the reason for the develop- 
ment of hypertension in Group 2 of the experimental 
subjects. 

Although the explanation which | have offered 
places the major emphasis upon renal reaction to 
glomerular fibrin deposition, it does not preclude the 
additional possibility that uterine ischemia results in 
the production of vasopressor substances and/or pros- 
taglandins from the decidua and the placenta. 

Hopefully, this experimental ‘model will eventually 
elucidate more of the pathophysiology of this disease 
and provide answers to some of the controversial issues 


of treatment such as the effect of magnesium sulfate, 


antihypertensive drugs, diuretics, and epidural anes- 
thesia upon uterine blood flow. 

Dr. Cavanagh did not indicate the effects of the in- 
duced hypertension upon the placenta and the vital 
organs of the mother.or whether these lesions are re- 
versible as they are in the human subject. I would be 
interested in these findings as well as in hearing a 
summary of his present interpretation of the 
pathophysiology of the various types of hypertension 
in pregnancy. 

_ DR. CAVANAGH (Closing). Regarding environmental 
and dietary factors, the environmental and dietary fac- 
tors were identical in all groups of animals studied. - 

With regard to weight gain, patterns of weight gain, 
and the weight gain in the toxemic versus the normal 
pregnant control animals, it is my impression that the 
toxemic baboons gained more weight, byt this did not 
reach statistical significance. It is extremely difficult to 
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find curves on baboons, and so we cannot really give an . 
unequivocal answer that weight gain was incredsed - 


with the toxemic group at this time, but I suspect it is. 
With regard to edema, that is hard to assess in the 


baboon, and, if you ever, try to detect edema in a preg- : 
nant baboon, you will, I think, agree with me. How-. 
ever, we should -try to find some way of assessing, 


edema. I think these are very pertinent comments, es- 


pecially Dr. Greiss’ question, did we perform blood 


volume studies in the baboons? I regret to say that the 
answer is no. But I think that would be an extremely 
pertinent study to perform in these toxemic animals. 
The problem was that we were determining cardiac 
output and also wanted to estimate total peripheral re- 
sistance, and we were afraid that the two methods 
would conflict. But blood volume studies are planned 
for the future, and I think the suggestion is excellent. 

With regard to anesthesia, there certainly is no way 
we are going to work with unanesthetized baboons 
without a restraining chair. We do not happen to have 
one, so all of the studies were done on anesthetized ani- 
mals, as Dr. Greiss mentioned. However, the animals 


were lightly anesthetized, and, if anything, I would ex- ^: 


pect light anesthesia to reduce, not increase, blood 
pressure. Furthermore, the control animals also were 
anesthetized, and so I think we are covered there. , 


Dr. Greiss also mentions that pregnancy experiences 
with at least three women who had preconceptional . 


bilateral internal iliac and ovarian artery ligation have 
been reported, and this is true. There is no doubt that 


some women, and some baboons, have better collateral | 


circulation than others. However, I would like to point 
out that toxemia: of pregnancy has been reported in 
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association with hypogastric aplasia and that hyperten- 


_sion and’ proteinuria, have: been found in pregnant 


women with stenosis of the aorta below the level of the 
renal arteries. ; 

The next point was about refinement in the model, 
and I again think that is an extremely important point. 
I think we should try to refine the model, and it cer- 
tainly would be an improvement if, with interpretive 
arteriography or flow rates, we could assess accurately 
uterine blood flow, but I think that we are being quite 
reasonable in postulating that if the uterine arteries are 
clipped and the ovarian arteries are transected, espe- 
cially in a pregnant animal, uteroplacental ischemia is 
produced. As a matter of fact, very recently, and not in 
this series, we thought we were very clever and decided 
that we would clip the uterine arteries and transect the 
ovarian arteries at 120 days of gestation. All three 
fetuses died in utero, and one mother developed gan- 


' grene of the uterus, so I believe there is no doubt that 
. we are creating uteroplacental ischemia. 


This brings me to his next question regarding “over-_ 
kill." Does our experiment represent overkill? I think 
Dr. Greiss is correct and that there is probably a 
more intelligent way to experiment than our present 


. method. The model is still relatively crude, but I think 


with suggestions such as we have had from Dr. Greiss 
this morning we will bé able to improve it. 

With regard to Dr. Flowers’ comment on the effects 
of induced hypertension on the placenta, we are in the: 
process óf studying a considerable number of removed 
organs and biopsies from the animals. I do not have the 
answer to this at the present time, but we should have 
that in the near future. 
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A prospective study was established in August, 1967, to treat all adenocarcinomas of the 
endometrium by protocols of preoperative radiation followed immediately by operation. 
Two hundred and ninety-five women have been treated, 220 of whom had Stage I 
disease. In these cases, factors known to be associated with survival were studied, and 
their influence upon survival was noted. Preoperative radium followed immediately by 
operation was the primary method of therapy. Life tables demonstrated a five-year 
survival rate of 91 per cent with a low complication rate in patients with Stage I disease. 
Cell type, degree of differentiation, and depth of myometrial invasion were the primary 
factors influencing survival. (AM. J. OBSTET.. GYNECOL. 128: 86, 1977.) 
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ADENOCARCINOMA OF THE endometrium 1s rapidly 
becoming the most common gynecologic malignancy in 
the United States. This transition has been due to the 
decreased incidence of cervical carcinoma, combined 
with a rise in incidence of endometrial carcinoma since 
1970." * Whether this increased frequency of adeno- 
: carcinoma of the endometrium was related to the 
marked usage of estrogens and oral contraceptives in 
‘the 1960's or other etiologic factors associated with im- 
proved standards of living such as better nutrition, 
decreased parity, delayed menopause, or increased 
longevity has yet to be proved. Regardless of the cause, 
we are faced with another disease process that we must 
conquer. Unfortunately, this malignancy has been 
taken too lightly, and survival rates, although good, 
have been less than optimal. 
Most studies"! have shown that preoperative radia- 
tion, by whatever means delivered, improved survival. 
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The technique of radiation has varied greatly, and 
generally operation has been delayed for six weeks. | 
With the hypothesis that the primary benefit of preop- 
erative radiation in Stage I disease was upon the vagi- 
nal apex and that this effect had been rendered im- 
mediately upon completion of radiation, a prospective 
study was established in August, 1967. to treat all pa- 
tients with primary endometrial carcinoma by pro- 
tocols of preoperative radiation followed immediately 
by operation. 


Method 


All patients, except for a very few early in the series, 
were treated by two gynecologic oncologists who 
adhered strictly to the protocols. All charts were re- 
viewed by one technician with the data obtained placed 
in an IBM 370 computer for analysis. Each pathologic | 
specimen was re-evaluated by a single pathologist for 
cell type, histologic grade, and depth of myometrial 
invasion. All data were studied and analyzed by a bio- 
statistician. l 

The treatment protocol for Stage I adenocarcinoma 
of the endometrium was preoperative radiation, pri- 
marily radium, followed immediately by total abdom- 
inal hysterectomy and bilatergl salpingo-oophorec- 
tomy (Fig. 1). Radium was delivered by the Fletcher 
Suit applicator and calculated to deliver a 7,000 
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ADENOCARCINOMA OF THE ENDOMETRIUM 
STAGE I (220 pts.) 


Uterus 10 weeks size 


or less 


Radium: 
7000 R S. D. vag. apex 
3000 mgm/hr fundus 


Surgery: 


Uterus 12 weeks size 
or greater secondary tumor 


External Radiation: 
4000 R. whole pelvis 


Radium: 
4000 R, vag. apex 
2000 mgm/hr fundus 


Abdominal hysterectomy and 
bilateral salpingo-oophoractomy 


External Radiation: "dd 


"m Myometrium invaded over 7? depth by tumor: 


2000 R. whole pelvis 
2000 R. parametrial 


Fig. 1. Treatment protocol for Stage I endometrial adenocarcinoma. 


ADENOCARCINOMA OF THE ENDOMETRIUM 
à STAGE H (31 pts.) 


-—— 


Uterus 10 weeks size 
or less 


External Radiation: 
3000 R. whole pelvis 
1000 R. parametrial 


} Radium: | 

^ 48 hrs. 
2 weeks later 
24 hrs. 


Uterus 12 weeks size 
or greater 


External Radiation: 
4000 R. whole pelvis 
1000 R. parametrial 


Radium: 
48 hrs, 


followed immediately : 
by 


abdominal hysterectomy & 
bilateral salpingo-oophorectomy 


Fig. 2. Treatment protocol for Stage II endometrial adenocarcinoma. 


rad surface dose to the vaginal apex and 3,000 mg. 
hours to the uterine fundus in mid-60 hours. The 
hysterectomy was performed between one and five 
days following removal of the radium. If the neoplasm 
extended over halfway through the myometrium, ex- 
ternal radiation was added. If the uterus was the size of 


a 12 week gestation or larger because of the tumor - 


rather than fibromyomats, external radiation preceded 
radium. 

If a patient had undergone recent ‘hysterectomy 
which resulted in the diagnosis of adenocarcinoma of 
the endometrium and was referred postoperatively 


(with cut-through carcinoma), she received a 7,000 rad: 


surface dose delivered to the vaginal apez by the 
Fletcher Suit ovoids. 
E The treatment protocol for Stage II disease (Fig. 2) 


incorporates extensive preoperative external radiation 
followed by radium to a dose that approaches maxi- 
mum tolerance levels. Again, operation follows im- 
mediately. 

The hysterectomy and bilateral salpingo-oopho- 
rectomy were performed abdominally in the usual 
manner, and no effort was made to remove a vagi- 
nal cuff. Pelvic and para-aortic nodes were searched 
for and biopsied when clinicall suspicious. Peri- 
toneal washings have been obtained only during the 
past three years. After the uterus was removed, the 
pelvic cavity was liberally washed with saline. The vagi- 
nal cuff was closed but not drained, and antibiotics 
were not routinely used. Emphasis was placed on the 
importance of elevating the bed from the level of the 
buttocks downward. Vaginal hysterectomies were per- 
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100 


percent | 





white ^ black white black 


study hospital population 
Race 


Fig. 3. Incidence of adenocarcinoma of the endometrium ac- 
cording to race (220 patents). 


Table I. Patients with endometrial carcinoma, 
classified by stage of disease 


Stage No. 

In situ 8 
Surgical Stage I 220 

IA 141 

IB 58 

Cut-through 2] 
II 31 
III 2 
IV 10 
Recurrent disease l 18 
Follow-up care ae 
Total 291 


formed immediately after irradiation in five obese 
" women. 


Results 


At the Department of Obstetrics and Gynecology at 
the Medical University of South Carolina, there were 
295 cases of endometrial carcinoma between August, 
1967, and February, 1976. Four patients did not com- 
plete therapy, and they will not be included in this 
study, which was designed to evaluate a means of 
treatment; thev will be discussed individually later. The 
remaining 291 patients were classified (Table I) by 
stage accordirg to the International Federation of 
Gynecology and Obstetrics (FIGO) classification (Table 
D. The: patients with disease classified as "cut- 
through" had undergone a hysterectomy with the re- 
 sulting diagnosis of adenocarcinoma of the endome- 
trium prior to being referred. These cases were 
postoperátive Stage I malignancies; therefore, they 
were included with patients having Stage I endometrial 
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151-175 
176- 200 


Weight in Pounds 


Fig. 4. Relationship between weight and the incidence of 
Stage I endometrial adenocarcinoma (220 patients), 


carcinoma, for a total of 220 patients. These 220 pa- 
tients with Stage I disease, who represent 76 per cent of 
the cases, will comprise the primary group analyzed in 
this paper. 

A disproportionate number of patients were white - 
(81 per cent) (Fig. 3), and this reflects the higher socio- 
economic status of patients in our clinic, suggesting 
that adenocarcinoma of the endometrium is a disease 
of the affluent woman. Life tables reflected an in- 


creased survival of white patients (94 per cent) over 


black patients (82 per cent). However, because of | 
the small number of black patients, no statistical 
significance existed. i 

Abnormal uterine bleeding is known to be the 
presenting symptom. of this malignancy. Although 
analysis of the entire series (Table II) does not reflect 
any significant statistical association for the months of 
abnormal bleeding versus the state of disease, the dis- 
parity of lapsed time in each category and the small 
numbers of advanced disease may camouflage such an ` 
association. Surprisingly, almost half of the cases were 
diagnosed after less than three months of abnormal 
bleeding. In observation of only the Stage' I patients 
(Table III), no significant association existed between 
the stage and the number of months of abnormal 
bleeding; however, a trend suggested that the patients 
with Stage IB disease had been symptomatic for a 
longer period of time. Life tables comparing the sur- 
vival rates of patients with abnormal bleeding of less 
than three months (91 per cent) with those having ab- 
normal bleeding for more than three months (92 
per cent) showed no significant differences. 

Obesity has been associated with adenocarcinoma of 
the endometrium and was confirmed by this series (Fig. 
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Table II. Months of abnormal bleeding by stage 


Months of abnormal bleeding 


Carcinoma of endometrium 89 


I 92 (46%) 56 (28%) 49 (25%) 199 
H 17 (58%) 6 (20%) 6 (20%) 0 29 
IH 1 (50%) 0 1 (50%) 0 2 
IV 3 (30%) 3 (30%) 4 (40%) 0 10 
Cut-through 8 (38%) 9 (43%) 3 (14%) l 2] 
Recurrent 6 (30%) 5 (25%) 3 (15%) 6 20 
In situ 6 (75%) 1 (13%) 0 l 8 
. Follow-up care 2 (100%) 0 c 0 0 2 
Total 185 80 66 10 29] 


Table III. Months of abnormal bleeding in Stage I disease 


Months of abaormal bleeding 


IA .. 69 (4996) 41 (29%) 
IB 23 (4090) 15 (26%) 
Cut-through 8 (38%) 9 (43%) 
Totals 100 65 


4). One third of the patients weighed over 175 pounds, 
which was arbitrarily considered as obese, and one fifth 
weighed over 200 pounds. To study the effect of 
weight upon survival, life tables were constructed to 
compare patients weighing under 175 pounds with 
those weighing more. This analysis failed to dem- 
onstrate any significant difference between the two 
groups in terms of survival (90 and 94 per cent, 
respectively). 

Parity (Fig. 5) is another factor associated with this 
malignancy. Almost one-fourth of our patients had 
never been pregnant. Life tables were calculated for 
the three categories of none, one or two, and three or 
more children, and the demonstrated five-year survival 
rates of 93, 92, and 91 per cent, respectively, showed 
an insignificant difference. 

The association of estrogens with adenocarcinoma of 
the endometrium is being studied presently by many 
investigators." In our study, only 62 patients’ charts 
(28 per cent) definitely stated that the patient had in- 
gested estrogens (Table IV). Of importance is the fact 
that only one patient of the 62 who had received estro- 
gens has developed a recurrence, as compared with 
four patients with recurrence from the 22 who 
definitely had not received estrogens. This represents a 
significant difference (P « 0.025) in the recurrence 
rate. With the consideration that the " estrogen- 
associated tumors may be'a less aggressive disease, 
women who were premenopausal and developed 
adenocarcinoma of the endometrium were evaluated 


29 (21%) 141 
20 (34%) i 58 

3 (14%) 1 21 
52 3 990 


by life tables (Fig. 6). Their five-year survival rate was 
100 per cent. By the “t” test, the survival rate of this 
group was highly significantly different from that of 
the group of patients who reached menopause before 
age 50 (88 per cent) and those who reached menopause 
after age 50 (91 per cent). | 
Table V shows other significant associated diseases. 
For example, 21 patients (10 per cent) had ovarian 
abnormalities producing unopposed estrogens. Our 
patient with Stein-Leventhal syndrome was 20 years 
old with extensive adenocarcinoma of the egdome- 
trium that invaded almost halfway through the myo- 


. metrium. The pathologist reviewing these uteri was 


impressed by the very common occurrence of ade- 
nomyosis (20 per cent). Surprisingly, only three of 
these patients had an associated breast malignancy, 
supposedly also associated with estrogens. 

The pathologic slides obtained from each patient 
were again reviewed by one of the authors and 
classified as to cell type, degree of differentiation, and 
depth of myometrial invasion. Frequencies of tumor 
cell types are shown in Table VI. Although the num- 
bers were too small for comparison by life tables, they 
do reflect definite trends. Of marked importance were 
the 16 patients with Stage I adenosquamous car- 
cinomas, all of whom were living and well. Patients 
having carcinomas with squamous elements (benign 
and/or malignant) had better survival rates than those 
with pure adenocarcinoma. The patients with adeno- 
carcinoma, in turn, had better survival rates than 
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Fig. 5. Relationship between parity and the incidence at Stage 
I endometrial adenocarcinoma (220 patients). 
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Table IV. Data for 62 patients who received 
estrogens (2876) from the 220 patients with Stage I 
disease 








No recur- 
rence 





Estrogen intake 





Cyclic oral estrogen . 48 48 
Shots 7 6 
Pellets 0 0 
Unknown type of estrogens 7 7 
Did not receive estrogens 22 18 
Unknown status 136 


Table V. Associated disease among the 220 patients 
with Stage I carcinoma 


å Associated diseases No. 
Functional ovarian tumors 8 
Ovarian stromal hyperplasia 12 
Stein-Leventhal syndrome ] 
Adenomyosis 44 
Brenner cell tumor 

Fibroid tumors 86 


Other malignancies 
Ovarian carcinoma 4 
Cervical carcinoma 2 
Breast carcinoma 3 
Vulva carcinoma 1 


those with papillary tumors. Another method used to 


emphasize the true aggressiveness of these cell types. 


was a comparison of cell type with stage (Table VII). 
This comparison demonstrated that the adenosqua- 
mous and papillary tumors were of a more advanced 
stage at the time of diagnosis, thus indicating aggres- 
siveness. 

Almost half of the patients had moderately differ- 
entiated tumors. Life tables demonstrate a 98 per cent 


- 
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Fig. 6. Life tables showing the relationship between five-year 
survival rates in 220 patients with Stage I endometrial 
adenocarcinoma and the age at menopause. 


five-year survival rate for the 69 patients with well- 
differentiated tumors as compared to 93 per cent for 
the 104 patients with moderately differentiated tumors 
and 81 per cent for the 45 patients with poorly differ- 
entiated tumors. By the “t” test, no significant differ- 
ence existed between survival rates for patients with 
well-differentiated and moderately differentiated tu- 
mors, but survival rates for patients with both types 
were significantly different from rates for those with 
poorly differentiated lesions. No difference was seen 
between Stages IA and IB regarding the degree of dif- 
ferentiation. 

The depth of myometrial invasion was studied in 
terms of three categories: none or superficial (73 pa- 
tients), less than one half of the depth of the myome- 
trium (91 patients), and over one half cf the depth of 
the myometrium (56 patients). Survival rates decreased 
as the depth of invasion increased. However, this dif- 
ference was not significant until invasion was more - 
than halfway through the myometrium, at which point 
the five-year survival rates fell to 83 per cent. When the 
grade of the tumor was compared to the depth of 
myometrial invasion (Fig. 7), a direct relationship was 
noted. As the grade of the neoplasm increased, the 
depth of myometrial invasion increased. ` 

The treatment methods for the 22C patients with 
Stage I adenocarcinoma of the endometrium are 
shown in Table VIII, which illustrates the fact that 75 
per cent of the patients were treated with radium fol- 
lowed by operation. The patients not treated in this 
conventional manner will be discussed in detail later. 

A life table (Table IX) demonstrates a Qve-year sur- 


‘vival rate for all patients with Stage I disease of 91.7 


per cent, with a standard error' of 2.3 per cent. One 


x 


è 
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Table VI. Tumor cell type in the 220 patients with 
Stage I disease 


Cell type |. No. Per cent 
Adenocarcinoma 155 70 
Adénocanthoma 30 14 
Adenosquamous 16 7 
Papillary 17 8 
Clear cell 2 1 
Total 290 100 


Table VII. Tumor cell type by stage from all 291 
patients 







Advanced disease (S tages 
II, HI, IV) (%) 





Cell type 





Adenocanthoma 9] 9 
Adenocarcinoma 87 13 

. Adenosquamous 76 24 
Papillary 59 4l 
Clear cell 100 


Table VIII. Methods of treatment for all patients 
with Stage I disease 


No. of 
Treatment patients 
Preoperative radiation and operation 167 
Preoperative radium, operation, and 15 
external x-ray 
Operation (cut-through) and radium 21 
Operation only 7 
Preoperative radium, operation, and 5 
chemotherapy  ' 
Radiation only 2 
Chemotherapy only 3 
Total 220 


hundred and forty patients had Stage IA neoplasms 
and 58 had Stage IB carcinomas (excluding those with 
cut-through disease). Life tables demonstrated a five- 
year survival rate of 92 per cent, with a standard error 
of 3 per cent for those with Stage IA and 91 per cent 
with a standard error of 4 per cent for those with Stage 
IB. No significant differences in the survival rates of 
patients with Stage IA and IB neoplasms were shown 
by t tests. 


If one examines the group with a more favorable 


prognosis, the 167 patients treated with preoperative 
radium followed by operation, the life table predicts a 
five-year survival rate, of 95 per cent, with a standard 
error of 2.3 Ber cent. Only six (four with Stage IA and 
two with Stage IB) of these 167 patients have devel- 
oped recurrent carcinomas, and -one -of these devel- 
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Fig. 7. Comparison of the grade of neoplasm and the depth of 
myometrial invasion in 220 patients with Stage I adenocar- 
cinoma of the endometrium, 


oped the tumor in the sixth year after therapy. Table X 
summarizes this group. No common denominator for 
failure in the six patients with recurrences could be 
found. 

The 15 patients with invasion over halfway through 
the myometrium discovered after radium administra- 
tion and hysterectomy are summarized in Table XI. 
One third of these patients have developed recurrence, 


. all outside the pelvis. 


The 21 patients treated following hysterectomy with 
vaginal cuff radium have done well. The only recur- 
rence was in a patient with a poorly differentiated clear 
cell carcinoma. No effort was made to remove residual 
ovaries. , 

Seven patients underwent operation alone for ma- 
lignancy. The explanations for omission of radiation 
are: Two cases were originally interpreted as car- 
cinoma in situ but when reviewed were reclassified as 
invasive carcinoma; two patients had other primary 
malignancies (breast and colon); two were treated by 
another physician over whom we had no control; the 
seventh patient was severely mentally retarded. The 
one patient with recurrence had a second malignancy 
of the cecum, which was discovered during operation 
for the endometrial carcinoma. This patient developed 
a recurrent endometrial carcinoma in the vaginal apex 
that was treated successfully with irradiation. 

Five patients (Table XII) had disease clinically 
classified as Stage I, but at operation they were found 
to have nonresectable intra-abdominal disease. There- 
fore, they were given chemotherapy postoperatively. 
None had survived by the time of this writing. 

Two patients were treated with radiation only be- 
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Table IX. Life table of all patients with Stage I carcinoma of the endometrium 


1 





diagnosis (years) of interval interval ~ follow-up dying proportion surviving | 
0-1 220 |. 6 2 0.03 0.9685 
1-2 167 E 3 0.04 0.9299 
2-3 121 0 5 0.00 0.9299 
3-4 92 l 5 0.01 0.9176 
4-5 58 0 2 0.00 0.9176 
5-6 i 40 2 0 0.06 0.8593 
6-7 2] Ü l 0.00 0.8593 
7-8 4 0 0 0.00 0.8593 
8-9 I 0 0 0.00 0.8593 


Table X. A summary of the 167 patients with Stage I 
carcinoma treated only with preoperative radium, 


followed by operation and postoperative radiation 


Recurrent disease 5 


Recurrent disease 6 
Moderate differentiation 6 Differentiation 
Cell type l Well-differentiated 
Adenocarcinoma 4 Undifferentiated 
Adenoacanthoma l l Adenocarcinoma 
Papillary l Depth of invasion 
Depth of invasion Over half 
Superficial 4 Serosa 
Less than half 2 Recurrent area 
Recurrent area Abdomen 
Lung 4 . Node 
Abdomen l 2 Lung 
Died from other causes, no recurrence 5 Died from other causes 1 
Living and free of disease 156 Living and free of disease 9 
Total 167 Total 15 


cause they were poor surgical risks. One had a Stage 
IB moderately differentiated adenocarcinoma, and 
the other had a Stage IA poorly differentiated 
adenosyuamous carcinoma. Both are living without 
. disease at 72 and 30 months, respectively. 

Three patients were treated by chemotherapy 
alone-—two believed unable to tolerate radiation be- 
cause of severe medical disease and a third who re- 
fused operation and radiation. The first two died from 
disease in less than 18 months, and the third was living 
with disease at 30 months. 

In 199 patients with disease clinically classified as 
Stage I (excluding the 21 with cut-through car- 
cinomas), staging was proved to be incorrect at opera- 
tion (Table XIII). Pelvic and para-aortic nodes were 
biopsted only when they appeared ro be clinically sus- 
picious, and they were positive in two patients. The 10 
patients with cervical or ovarian disease found after 
hysterectomy were treated with postoperative external 
radiation. The pathologist who reviewed the slides 
noted that six patients had lymphatics within the uterus 
containing plugs of tumor. All six patients are living 
` without disease. 


tion as defined by temperature elevation. 





Standard 


error 


0.0123 
0.0197 
0.0197 
0.0230 
0.0230 


0.0453 
1.0453 
9.0453 
).0453 


Table XI. A summary of the 15 patients with Stage I 
disease treated with preoperative radium, operation, ` 


For any treatment process to be considered success- 
ful, it must therapeutically accomplish the desired ob- 
jective and maintain an acceptable incidence of compli- 
cations. Data presented in this paper have confirmed 
excellent survival rates. Complications were studied by 
two methods: First, they were diagnosed as such on the 
chart; second, temperature was elevated to 100.4? F. on 
two consecutive days, nct including the first 24 hours 
(Table XIV). Twenty per cent of the patients received 
antibiotics. Only nine patients or 4 per cent developed 
an infection within the surgical boundaries significant 
to be diagnosed as such in the progress notes, dis- 
charge summary, or front of the chart. No, patient 
developed thrombophlebitis after hysterectomy. Twen- 
ty-six per cent of the patients developed a complica- 


Only 31 cases (11 per cent) were classified as Stage II 
adenocarcinomas of the endometrium. (Table XV). 
One third.of these tumors were comprised of cell types 
known to be more aggressive (adenosquamous and 
papillary), and half were undifferentiated? necplasms. 
From the 24 uteri in which the depth of myometrial 
invasion could be evaluated; one fifth had invasion 
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Table XII. A summary of the five sities ested ud 
preoperative radium, followed by operano and . 


i chemotherapy 


Rècurreni disease . 4: 
Undifferentiated 
„Ceil type 
Adenocarcinoma 
Papillary 
Depth of invasion uriknown* 
Recurring in abdomen 


EN 


jo Oo 


~ Died from another causet 1 
Living and free of disease 0 
Total 5 


*No hysterectomy. 
tCerebrovascular accident. 


Table XIII. Patients with clinical Stage I disease . 
found understaged at operation (patients with _ 
cut-through disease excluded) " 





Cervix . 45 Living and well 
Ovaries 5 Living and well 
Omentum 2 Dead 

Pelvic node ' E Dead 
Para-aortic nodes e: Dead — 

Total 14 l 


over halfway through the myometrium. Five patients 
were found to have clinical'understaging at operation. 


A life table was calculated on these 31 patients. It was — 


accurate at best for three years with a 73 per cent survi- 
val rate and a 10 per cent error. One patient developed 
a pelvic slough and died from this complication. 
Twelve patients had advanced disease—Stage III or 
IV. Of this number, only one tumor was well differ- 
entiated, and seven tumors were undifferentiated. 


Four were papillary tumors, and one was an adeno-: 


squamous tumor. Treatment varied among patients. 
Only three of these patients were alive at the termina- 


tion of this study period, although two of these three 


patients had survived more than five years. . 


. The four patients.who were excluded from the study. 


because they did not complete therapy should be dis- 
cussed, since they must be considered as having com- 
plications. These patients died after radium adminis- 
tration and prior to hysterectomy. Two died from un- 


finished takfng a shower when she collapsed and died. 
Both of these deaths occurred early in the series and 


prior to mandatory. elevation of the foot of the bed. 


+ 


suspected pulmonary emboli at five hours and two - 
days, respectively, following removal of radium. One * 
embolism was verified at autopsy. Of interest is the fact ' 4 
that this patient had omental metastasis. The second ` 
was a clinical diagnosis in a patient who had just. 


/ days, excluding the first 24 hours 


. None 
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Table? xiv. Complications dentes on chart or by 
. temperature elevation of 100.4? F. on.two consecutive 


\ 








By temperature 
elevation (no.) 








4 


Anti- 


‘Complications biotics 





: ioa um 
Urinary tract infection l 21 ] 12 
Pelvic cellulitis 6 0 6 
Pelvic abscess I -Q ] 
Atelectasis 5 2: 3: 

- Abdominal wound abscess m. i 0 
Miscellaneous diagnosis ` 6 0 5 
- Total ^ 220 j4 44 


Coded as complication, 41.(19 per cent); complication by 
uir dE 58 (25 per cent); received antibiotics, 44 (20 per 
cent). ` 


* 


Table XV. Summary of the 31 patients with meee Il - 
carcinoma of the endometrium 


, Cell type — 
' Adenocarcinoma 17 
"^ Adenoacanthoma 2 
-Adenosquamous  . ET 4 
Papillary | 8 
Differentiation 

Well-differentiated 5 
" Moderately differentiated 11 
© Undifferentiated 15 

f Depth of invasion 
| « Superficial 13 
«Y^ of myometrium is 6 
=y% of myometrium I 
Serosa 4 
: Unknown 7 


while radium was in place. The other two died from | 
causes not related to treatment; one was an 83-year-old 
patient who had a cerebrovascular accident a few hours 
after radium removal, and the second was a 73-year- 


old patient with a myocardial infarction. 


, ;, Comment 


The primary objectives of this prospective study 


were fivefold: (1) to demonstrate that the use of radia- 


tion in adenocarcinoma of the endometrium is bene- 
ficial in preventing vaginal apex recurrences and that 


' radiation plays only a minimal role in preventing dis- 


tant metastases; (2) to show that the radiobiological ef- 
fect is delivered ‘simultaneously with the radium and 
that removal of the uterus immediately after radiation 
yields comparable results; (3) to demonstrate that sur- 
gical removal of the uterus can be performed safely 


immediately after radiation; (4) to examine the poten- 
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. tial association of risk factors with occurrence and re- 


currence; (5) to study the association of treatment out- 
come with the state of disease at intervention in order 
to obtain indices of prognosis. 

The first two objectives were accomplished since no 
patient with Stage I disease who received radiation de- 
veloped a vaginal apex recurrence and the over-all 
five-year survival rate was 91 per cent. 

Abdominal hysterectomy and bilateral salpingo- 
oophorectomy immediately after radium administra- 
tion could be compared to a routine hysterectomy 
without the edema and friability so commonly associ- 
ated with radiation reaction when operation is post- 
poned for six weeks. In terms of the safety of this 
technique, the 20 per cent morbidity rate, even when 
temperature elevation was considered, was very ac- 
ceptable. Urinary tract infections were the most com- 
mon coded complication and possibly could be related 
to the combined technique since a catheter was in place 
during the radium insertion. Only nine patients had an 
infection of the abdominal or pelvic wounds which was 
of enough significance to be diagnosed. 

Operation immediately after irradiation. rendered 
the additional benefit of permitting adequate evalua- 
tion of the extent of the tumor. The uterus was 
bivalved at the 3 and 9 o'clock positions, with multiple 
sections obtained from the upper and lower uterine 
segments and cervix in a systematic manner. Precise 


. location and degree of myometrial invasion were easily 


determined. Since the pathologic appearance of the 


malignancy was essentially “normal” with little if any ' 


irradiation effect, determining cell type and degree of 
differentiation was simplified for the pathologist. 

A definitive statement regarding the relationship of 
estrogen to endometrial carcinoma in the population at 
risk cannot be made from this study since only 88 of 
the 220 charts had any information as to whether the 
patient had or had not received estrogens. In addition, 
the possibility of sampling bias exists. Nevertheless, in 
our sample, the significant Increased survival rates for 


. patients who had received estrogens are worthy of em- 


phasis. If one considers that premenopausal women 
likewise developed malignancy while estrogen was 
being released, another 44 patients could be included. 
Although.a few of these patients may possibly be in- 
cluded in both groups, almost 100 patients with 
adenocarcinoma of the endometrium in the presence 
of either endogenous or exogenous estrogens devel- 
oped only one recurrence. This fact suggests that 
adenocarcinoma of the endometrium, arising under 
the influence of estrogens, is a less aggressive disease. 


Parity, obesity, and race were associated with endome- 
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" 
trial.carcinoma but neither influenced the five-year 
survival rate. 

Based on our studies, patients with clinical Stage I of 
adenocarcinoma of the endometrium, with less than 
one half of the myometrium invaded by tumor, regard- 
less of cell type, should have a survival rate approach- 
ing 90 per cent. The patients with true Stage I adeno- 
squamous carcinoma also had an excellent survival 
rate. In fact, all 16 were living and well at the time 
of this writing. However, the adenosquamous and 
papillary carcinomas were more aggressive tumors, 
viewed from the standpoint of a higher percentage of 
disease in an advanced state. These findings agree with 
the results of Gallagher”? from M. D. Anderson Hospi- 
tal and Tumor Institute. The cell type, degree of dif- 
ferentiation, and depth of myometrial invasion were 
directly related to each other and influenced the sur- 
vival rates. However, when uteri were the size of. 
a 12 week gestation or greater, patients did receive 
whole-pelvis external irradiation, which could have 
influenced the results. 

Although no difference in survival existed between 
patients with Stage IA and IB disease, once the neo- 
plasm invaded the endocervix, the prognosis was very 
poor, even though extensive preoperative radiation 
was delivered. In our series, endocervical involvement 
was based on outpatient endocervical biopsy and not 
on dilatation and curettage. For a neoplasm to be con- 
sidered Stage II, extensive tumor had to be demon- 
strated in the endocervical curettings or endocervical 
glands adjacent to carcinoma had to be normal. “Float- 
ers" were disregarded and were termed Stage I. As a 
result of this technique, only five patients in our, entire 
series had misstaging. However, those patients had 
minimal endocervical involvement, since all received 
postoperative radiation and all are living and well. 

From our data, it is difficult to explain the discrepan- 
cies between our survival rate and the 11 per cent posi- 
tive pelvic nodes and 7 per cent positive para-aortic 
nodes in Stage I disease recently reported by Creasman 
and associates," unless the recurrences in pur group 
were in patients with unrecognized positive nodes. 
This does not appear likely since 10 of the 208 patients 
who received preoperative or postoperative irrzdiation 
had recurrence in the abdominal cavity and only five 
had recurrence in the lungs. If the para-aortic rodes in ` 
these patients had been biopsied, one could under- 
stand peritoneal cavity contamination, but they were 
not. An interpretation of the data from both studies 
suggests that peritoneal washings should be obtained in 
all cases and para-aortic node biopsies shóuld be per- 
formed in all patients or certainly in any patient with 


Volume 128 
Number 1 


clinically extensive disease, especially deep myometrial 
invasion. In this series, all patients with Stage I disease 
during the past three years have had peritoneal wash- 
ings, with only two being positive. Both are living and 
well without any change in therapy. 

The question arises as to whether all patients with 
endometrial carcinoma should receive preoperative 
radiation. Since all our patients received preoperative 
radiation, that question cannot be answered on the 
basis of the study data. However, among the 140 pa- 
üents with Stage IA tumors, 19 or 14 per cent had 
disease extending over halfway through the myome- 
trium, and three extended to the serosa. In other 
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words, a Stage IA tumor may be more extensive than 
expected. None of the patients with Stage I malignan- 
cies who received preoperative radiation developed a 
vaginal cuff recurrence. No radiation injuries have oc- 
curred in patients with Stage I disease; however, the 
two fatal pulmonary emboli must be considered com- 
plications of radium. The authors believe that preven- 
tion of recurrence is more successful than treatment 
of recurrence. 

The authors wish to express their appreciation to 


Mrs. Frances Mims for her assistance in the prepara- 
tion of the manuscript and to Mrs. Carol-Ann Joyner 


for the collection of these data. 
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used the stahdard FIGO staging classification for 
cancer of the corpus uteri, he employed life tables to 
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determine survival, and his data were analyzed not 
only statistically but also simply. 

I would like to comment on two aspects of the 
paper—staging classification and vaginal cuff recur- 
rence. The data presented confirm those of other in- 
vestigators that 75 per cent of patients with corpus 
cancer have Stage I disease. But Dr. Underwood has 
also contributed some information about the subdivi- 
sions of Stage I. His finding that the results of treat- 
ment of Stage IA and IB and of grade | and 2 tumors 
are similar raises a real question as to the value ‘of the 
subdivisions. On the other hand, his observation that 
adenosquamous and papillary tumors are often found 
in advanced stages supports one’s suspicion that these 
are more serious lesions, even though this distinction is 
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not yet covered in the FIGO staging classification. 

Dr. Underwood confirms the importance of surgical 
and pathologic staging in the management and prog- 
nosis of corpus cancer. However, the problem is that of 
indicaung on the record when, during the patient's 
course, the staging is determined. One suggestion has 
been that the time of staging should be identified by 
adding an initial—C for clinical, S for surgical, P for 
pathologic, R for recurrence, and A for autopsy. This 
has some merit in reporting data accurately, although 
it further complicates an already complex situation. If 
you rearrange the letters CSPRA vou would come up 
with “SCRAP,” and perhaps that is all it is, a scrap of 
additional information. However, some might wish to 
remove the S and dispose of the rest. 

Whether you use a fancy classification or not, review 
of the surgical and pathologic findings is essential. Our 
primary treatment for Stage IA and IB grade 1 or 2 
lesions is total abdominal hysterectomy and bilateral 
salpingo-oophorectomy. Based on the Extended Clini- 
cal Staging described by Welander and associates! 
when they reviewed our data in 1972, we re-evaluate 
the patient with our radiotherapists after the patho- 


logic report has been received. Welander and as- ' 


sociates found that 22 per cent of cur Stage I cases had 
to be reclassified at this surgical/pathologic review, and 
Dr. Underwood and colleagues noted that 7 per cent of 
their cases needed to be reallocated. At this later re- 
view, if the cancer has spread more than halfway 
through the myometrium, if it is suspected of being 
very close to the endocervix, or if lymphatic or vascu- 
lar spaces seem to be involved, we add external 
radiotherapy in the amount of 5,000 rads to the pelvis 
and occasionally deliver the same amount to the para- 
aortic area. Judging by Dr. Underwood's data, lym- 
phatic or vascular involvement in the uterus does not 
seem*to influence prognosis; therefore, we should 
possibly ignore this finding. 

In regard to the vaginal cuff, I think that Dr. 
Underwood has perceived the real rationale for the use 
of radiation in early disease. I am not sure that the 
technique he reports is any better than the one we use, 
a vaginal plaque, usually containing 55 mg. of radium, 
inserted into the vagina for 24 hours from four to six 
weeks after operation. Both appear to prevent vaginal 
recurrence and that, I believe, is the most important 
reason for their use, not to reduce the size of the 
uterus, eliminate infection, or somehow stop the 
spread of the cancer cells in their tracks. 

I would like to conclude by asking Dr. Underwood 
several questions. First, were there any obvious prob- 
lems presented at operation by the prior application of 
radium? Second, what is his opinion about the routine 
removal of one or more lower para-aortic nodes at the 
time of hysterectomy for corpus cancer? And, third, if 
he sees a 58-year-old patient with endometrial cancer 
but otherwise in good general health on the day after 
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his return to Charleston, how is he going to treat her? 
Has his study resulted in any change in his plan of 
management? 
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DR. EQUINN MUNNELL, New York, New York. This 
discussant has been performing hysterectomy im- 


‘mediately after removal of radium ever since 1958, 


when Wayne Decker showed that this practice did not 
increase operative difficulty or postoperative morbidi- 
ty, facts borne out by our own persanal subsequent 
experience as well as by that of Dr. Underwood. It 
takes many days for radiation reaction to appear after 
radium is used, so that hysterectomy done within a few 
days after removal of the radium will not be compli- 
cated by the edema, friability, or increased vascularity 
that will appear later on. The practice of waiting six 
weeks before hysterectomy serves only to allow spread 
of malignant cells that are outside the range of effec- 
tive cancericidal action of the radium. [f the radium is 
cancericidal, its biological effect is immediate. Dr. 
Underwood mentions the additional advantage of 
presenting the pathologist with the uterus unchanged 
histologically in order to permit adequate evaluation of 
the clinical extent of disease. With certain few excep- 
tions, it is difficult to recognize any advantage to be 
gained by waiting six weeks between radium adminis- 
tration and hysterectomy. 

As the essayist points out, it is generally accepted that 
the factors determining both prognosis and therapeu- 
tic variations in endometrial cartcer are these: (1) stage 
or clinical extent of the disease determinec with in- 
creasing degrees of accuracy from the time of the ini- 
tial examination, through the dilatation, and curettage, 
to the pathologic examination of the uterus, and finally 
to the lymph node dissection; (2) grede or histologic 
degree of malignancy; (3) depth of penetration of the 
myometrium, which cannot be determined until the 
uterus is removed, fixed, and examined by the pa- 
thologist; (4) lymph node involvement which is deter- 
mined only if a node dissection is performed. Lym- 
phadenectomy with this disease 1s infrequent. Positive 
nodes are not necessarily clinically suspicious at 
laparotomy. 

Only recently,’ with studies like those of Morrow, 
DiSaia and Townsend, and associates, Lewis and col- 
leagues, Homesley and Boronow, has there arisen a 
consideration of the indications for lymphadenectomy 
in endometrial cancer. Morrow and associates stated 
that “patients at risk for extrauterine extension . 
are those having involvement of'the isthmus or cervix, 
Grade 3 lesions, or myometrial invasicn.” The first two 
factors, cervical involvement and grade, are known 
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prior to hysterectomy, but the third, icon of myo- 


metrial invasion, is not known until after operation. 


Morrow and associates and Lewis and colleagues dem- 
onstrated a relationship between myometrial i invasion 
and pelvic lymph node metastases in Stage I endome- 
trial cancer; 3.4 per cent of patients have positive 
nodes where there is no myometrial invasion as com- 
pared to 14.4 per cent who have node involvement 
where there is myometrial invasion. 

Dr. Cecelia Fenoglio of our gynecologic pathology 
department has recently obtained several frozen sec- 
tions on removed uteri for me-and has demonstrated 
that the technique can simply and successfully de- 
lineate.the full thickness of the uterine wall and deter- 


mine the extent of myometrial invasion in the operat- | 


ing room, thus providing the surgeon with this 
additional information while the abdomen is still open. 


It is not my intent to debate at this time the question 


of the therapeutic value of lymphadenectomy i in en- 
dometrial cancer. The few collected reports in the lit- 
erature show a 31 per cent five-year Survival rate in 
Stage I cases with positive nodes (10 of 30, see Morrow 
and associates), but external radiotherapy was probably 
given to all survivors, so that the intrinsic value of the 
lymphadenectomy is not at all clear. Probably the 
greatest value of node dissection in any given case 
would be to provide more accurate information as to 
the need for postoperative external radiation therapy. 
For example, if a patient with deep myometrial pene- 
tration and a ‘moderately well-differentiated histologic 
grade had no positive nodes, the indication for 
postoperative radiotherapy might be ERES and vice 
versa. 

My point is only to suggest that the simple technique 
of frozen section of the full thickness of the uterine 
wall can provide valuable advance knowledge of depth 
of myonietrial invasion while the abdomen is still open, 


. so that the surgeon may assess more.accurately the 
possible need for an immediate additional operation in , 
the form of lymphadenectomy. 


DR. J. DONALD WOODRUFF, Baltimore, Maryland. I 
rise only to ask Dr. Underwood a question concerning 
the five cases with "ovarian involvement or metastasis." 


Were these really metastatic or were they possibly sec- 


ond sites of tumor development? Among our 120 cases 
of metastatic or secondary tumors of the ovary, there 
were 32 ip which there was an associated endometrial 
malignancy, and the five-year survival rate, without 
evidence of disease, was 50 per cent. Thus, I wonder if 


the cases with endometrial and ovarian neoplasia in the . 
present .series represented new: tumors or metastatic 


disease. 


Dr. JOSEPH H. PRATT, Rochester, Minnesota. “This i is 


certainly a very excellent and well-done study showing 
that radiation can be* followed quickly by, operation 


with a very acceptable morbidity rate, from. both the ` 
temperature and the complication standpoints. Four 
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patients died during the planned course of therapy. 


l Therefore, one must accept a 2 per cent mortality rate : 


with the: patients who are to be treated. 

Two questions come to my mind. We do not use 
preoperative radiation, and the authors have already 
raised the question of whether. this is “overkill.” Are 
some patients being treated with radium who do not, in 
fact, need stich treatment? This raises a subsequent . 
question. These patients were in the hospital two days 
for irradiation—I think you’ said 50 hours—and an- 
other four to five days before operation, which means 
these people were hospitalized for at least a week prior 
to operation. With 220 patients, there are 220 weeks of 


therapy before operation, depending on how much 


“overkill” there might have been. This represents con- 
siderable possible excess ‘hospital usage. - 

. I would like to ask two questions. I do not under- 
stand what is meant.by life tables. Do:you deduct the 
expected loss of life of five years in women who are 58 
years of age, and I think that is approximately 7 per 
cent over five years, or is this an absolute survival rate? 
Second, I think it is excellent that. in 220 patients there 
have been no vault recurrences. Do you think this is 
primarily. due to the radiation or to your surgical 
technique? How do you handle the cervix when you 
are ready to go ahead with the operation? Do you sew 
up. the cervix or do you use an alcohol sponge in the 
vagina? Exactly what is the procedure? We have very. 
low vault recurrence rates. For instance, 280 patients - 
with endometrial cancer were treated by vaginal rather 
than abdominal hysterectomy, and we used no preop-. 
erative radiation. Yet, we also have had no vault recur- 
rences. 

DR. UNDERWOOD (Closing). As for T staging in 
these patients, all were staged by preoperative clinical 
examination, The 7 per cënt in whom understaging 
was discovered at operation had disease which re- 
mained classified as clinical Stage I..In other words, ` 


staging was listed as incorrect, but these cases remain in ` 


the study. as Stage I. 

The Stage II cases were diagnosed by endocervical 
biopsy. I do not perform dilatation and curettage on’ 
these women when the diagnosis can be obtained by 
endometrial sampling. We rely completely upon the 
endocervical biopsy as. the method“ to determine 
whether or not the cervix is involved. This has proved 
successful in our hands. 

There were no problems during Operation. As Dr. 


.Munnell stated, when the operation is done im- 


mediately: after radium administration there is essen- 
tially. no effect from irradiation. A sim ple hysterectomy 


. is done in essentially the same manner as any hysterec- 


tomy is performed without any effort to remove a 
vaginal cuff. 

Farly:in this series, we did not sample para-aortic 
nodes: in, all patients. They. were biopsied only when 
they were palpable or suggestive of involvement. In the 
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past year, we have biopsied nodes in most of the pa- 
tients. I believe Dr. Munnell’s suggestion of obtaining 
frozen sections of the uterus is an excellent one. I have 
considered the same idea since patients with deep 
myometrial invasion are the ones at high risk for posi- 
tive para-aortic nodes. This technique could single out 
the patients in whom the additional operation and risk 
are justified. 

Dr. Newton, as far as your question on how I would 
handle a 58-year-old patient with adenocarcinoma of 
the endometrium when I return to Charleston, 1 will 
handle her in the same manner as I have described in 
this study. We are very pleased with our results. The 
patients like the idea of leaving the hospital with the 
tumor removed, rather than having to return for hys- 
terectomy. With the Stage I tumors, our complications 
were low and our survival rates were excellent; there- 
fore, I do not plan to change my method of therapy at 
the present time. 

In answer to Dr. Woodruff's question regarding the 
five patients with ovarian metastasis, we rely on the 
pathologists in this respect. Actually, it was the pa- 
thologists' impression that the tumor in the ovary in 
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these five patients was the same tumor zs in the uterus. 
There were four other patients whom our pathologist 
believed to have a totally different tumor of the ovary, 
and these cases were classified as ovarian cancer. The 
five with probable metastatic disease did receive exter- 
nal irradiation to the pelvis. All five are living and free 
of disease. 

Dr. Pratt asked what is a life table. I am not qualified 
to answer that question. The life table was made up by 
a biostatistician upon a computer. It is my understand- 
ing that a life table utilizes patient data to predict by 
retrospective analysis the numbers of patients who 
should survive for any period of time. 

We have had no vault recurrences, and we do not 
suture or pack the cervix. The cervix is not treated in 
any special way whatsoever. In other words, after ir- 
radiation, a simple hysterectomy is performed without 
any effort made to remove an excessive cuff. 

We had five patients who were very obese, and in 
these we performed vaginal hysterectomy immediately 
following radium administration. If one performs 
vaginal hysterectomy immediately after radium ad-, 
ministration, no difficulty is encountered. 
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Gonadotropin receptors in human corpora lutea of the menstrual cycle and pregnancy 
Ch. V. Rao, Ph.D., Larry P. Griffin, M.D., and Fred R. Carman, Jr., M.S. 
Louisville, Kentucky 


The influence of ovarian denervation and nerve stimulation on ovarian contractions 
Stuart Weiner, M.D., Karen H. Wright, M.S., and Edward E. Wallach, M.D., F.A.C.O.G. 
Philadelphia, Pennsylvania 


Progestational agents and blood coagulation. VIII. Effect of low-dose, alternate-day, 
estrogen-progestin combinations on blood coagulation factors in man, with a special note on the 
effect of freezing of blood samples 

Julian L. Ambrus, M.D., Ph.D., Norman G. Courey, M.D., Brian J. Browne, M.S., Irving B. Mink, M.S., 
Robert H. Moore, M.S., and Clara M. Ambrus, M.D., Ph.D. 

Buffalo, New York 


The effect of umbilical vein occlusion on fetal oxygenation, cardiovascular parameters, and fetal 
electroencephalogram 

Wolfgang Künzel, M.D., Leon I. Mann, M.D., Amrutha Bhakthavathsalan, M.D., Jahagir Airomlooi, M.D., and 
Maida Liu, B.S. 

East Meadow and Stony Brook, New York 


Effects of salbutamol and isoxsuprine on uterine and umbilical blood flow in pregnant sheep 
Richard A. Ehrenkranz, M.D., Lewis A. Hamilton, Jr., M.D., Susan C. Brennan, M.D., Gary K. Oakes, M.D., 
Adrian M. Walker, Ph.D., and Ronald A. Chez, M.D. 

Bethesda, Maryland 


Doxorubicin-cyclophosphamide: Effective chemotherapy for advanced endometrial adenocarcinom: 
Franco M. Muggia, M.D., Gloria Chia, M.D., L. Juden Reed, M.D., and Seymour L. Romney, M.D. 
Bethesda, Maryland, and Bronx, New York 


The relationship of mammary temperature to parturition in human subjects 
Laurence I. Burd, M.D., Melvin Dorin, B.S., Vimala Philipose, R.N., and James A. Lemons, M.D. 
Denver, Colorado 


Incidence, significance, and follow-up of para-aortic lymph node metastases in late invasive 
carcinoma of the cervix 
James H. Nelson, Jr., M.D., John Boyce, M.D., Milagros Macasaet, M.D., Therese Lu, M.D., Joseph F. 
Bohorquez, M.D., Anthony D. Nicastri, M.D., and Rachel Fruchter, Ph.D., M.P.H. 

Brooklyn, New York 
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Diagnostic System 
For Gynecology 


‘ The new Browne Portable Endoscopy 
Monitor Model GD-5 is a complete in-office 
gynecological diagnostic system. 

With this single compact instrument, 
the gynecologist now has the capability of 
performing rapid and precise diagnostic studies 
through CO; Urethroscopy, Pressure/ 
Volume Cystometry, Hysteroscopy and 
Vaginoscopy. 

yirtually all functions of the Model 
GD-5 are pneumatically operated by a fail-safe 
CO; delivery system, maximizing patient safety, 
and insuring permanent calibration. 





The proprietary X-Y recorder, with two 
selectable ranges of sensitivity, produces a 
permanent record on individual patient chart 
cards. A direct-coupled automatic catheter 
puller, remote controlled uroflow station for 
voiding profiles, Robertson CO» Urethroscope, 
and self-contained fiber optic illuminator are 
available with the complete system.  ' 

For detailed specifications or a dem- 
onstration of the new Portable Endoscopy 
Monitor, call or write: Browne Corporation, 
203 Chapala Street, Santa Barbara, CA 93101. 
(B05) 963-0571 


BROWNE 


C DOINU IUO VECS UMD CONUL 


AET wilt 
IUS mE 





orali f 


Sou dabe 


(hortD0 


21 yellow tablets of norethindrone 1 mg. combined with ethinyl estradiol 0.05 mg., followed 
by 7 green inert tablets 


“md Let 


"(CL 











a 


good reasons why OVCON-50 is an oral contraceptive 
in which to have confidence 


e combination of two widely preferred œ low incidence of common estrogenic 
and extensively studied progestogen and progestogenic side effects! 
and estrogen components 


* balanced low dosage of 50 mcg. 
ethinyl estradiol and 1 mg. 


norethindrome | Mead jig ...cnarcries 


* good cycle control! 


1. Data on file, Mead Johnson Laboratories 


41 Please see next page for brief summary. 
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21 yellow tablets of norethindrone 1 mg. combined with ethiny! estradiol 0.05 mg., followed by 7 green inert tablets 


fot Me woman who lives with confidence 


Special Note: Oral contraceptives have been marketed in the United States 
since 1960. Reported pregnancy rates vary from product to product. The effec- 
tiveness of the sequential products appears to be somewhat lower than that of 
the combination products. Both types provide almost completely effective con- 
traception. An increased risk of thrombotic, thromboembolic and cerebral 
vascular disease associated with the use of hormonal contraceptives has been 
shown in studies conducted in both Great Britain and the United States. Other 
risks, such as those of elevated blood pressure and reduced tolerance to car- 
bohydrates, have been reported and appropriate tests should be conducted to 
monitor these during oral contraceptive therapy. Liver disease has also been re- 
- ported, and the physician should be alert to its earliest manifestations. Long: 
term administration of both natural and synthetic estrogens in subprimate 
animal species in multiples of the human dose increases the frequency for 
some animal carcinomas. These data cannot be transposed directly to man. The 
possible carcinogenicity due to the estrogens can neither be affirmed nor 
refuted at this time. Close clinical surveillance of all women taking oral con- 
traceptives must be continued. 

Indication: Oral contraception. 

Contraindications: Thrombophlebitis, thromboembolic disorders, cerebral 
vascular disease, or a past history of these conditions; markedly impaired liver 
function; known or suspected carcinoma of the breast; known or suspected 
estrogen dependent neoplasia; undiagnosed abnormal genital bleeding; known 
or suspected pregnancy. 

Warnings: If signs of thrombotic and thromboembolic disorders (throm- 
bophlebitis, cerebrovascular disorders including hemorrhage, pulmonary embo- 
lism and retinal thrombosis) occur or are suspected, use of the drug should be 
discontinued immediately. (Studies indicated a higher risk of these conditions 
with use of these drugs, not persisting after drug use was discontinued and not 
enhanced by long-term use." '?) If gradual or sudden, partial or complete loss 
of vision occurs, or if there is sudden onset of proptosis, diplopia or migraine; 
or if examination reveals papilledema or retinal vascular lesions, discontinue 
medication. Fetal abnormalities have been reported to occur in the offspring of 
women who have taken progestogens and/or estrogens during pregnancy. ' ? 
Safety of use in pregnancy has not been established, therefore pregnancy 
should be ruled out before initiating or continuing the contraceptive regimen. 
Pregnancy should always be considered if withdrawal bleeding does not occur. 
- A small fraction of the hormonal agents in oral contraceptives has been iden- 
tified in the milk of mothers receiving these drugs; long-range effect to the 
nursing infant cannot be determined at this time. Hepatic lesions (adenomas, 
hepatomas, hamartomas, regenerating nodules, etc.), occasionally fatal, have 
been reported in short-term as well as long-term users of oral contraceptives. 
Such lesions may present as an abdominal mass or with the signs and 
symptoms of an acute abdomen and should be considered if the patient has ab- 
dominal pain or evidence of intra-abdominal bleeding. 

Precautions: A thorough history and physical examination of breasts and 
pelvic organs should include Papanicolaou smears. (Estrogens have been 
known to produce tumors, some of them malignant, in five species of subpri- 
mate animals.) If endocrine and liver function tests are abnormal in patients 
taking these drugs, repeat tests after the drug has been withdrawn for two 
months. Under the influence of these drugs, pre-existing uterine fibromyomata 
- may increase in size. Some conditions (epilepsy, migraine, asthma, cardiac or 
renal dysfunction) might be influenced by fluid retention. Observe carefully for 
such. In breakthrough bleeding, and in all cases of irregular bleeding per 
vaginam, nonfunctional causes should be borne in mind. In undiagnosed bleed- 
ing per vaginam, adequate diagnostic measures are indicated. Patients with a 
history of psychic depression should be carefully observed and the drug discon- 
tinued if the depression recurs to a serious degree. Any possible influence of 
prolonged OVCON therapy on pituitary, ovarian, adrenal, hepatic or uterine func- 
tion awaits further study. A decrease in glucose tolerance has been observed in 
a significant percentage of patients on oral contraceptives. Diabetic patients 
should be carefully observed while receiving such therapy. The age of the pa- 
tient constitutes no absolute limiting factor, although these drugs may mask 


the onset of the climacteric. The pathologist should be advised of OVCON 
therapy when relevant specimens are submitted. Susceptible women may expe- 
rience an increase in blood pressure following administration of contraceptive 
steroids. If cholestatic jaundice occurs, OVCON should be discontinued. This 
condition is more likely to occur in patients with a history of cholestatic jaun- 
dice of pregnancy. 

Adverse Reactions Observed in Patients Receiving Oral Contraceptives: A 
statistically significant association has been demonstrated between use of oral 
contraceptives and: thrombophlebitis, pulmonary embolism, cerebral throm- 
bosis and hemorrhage and gall bladder disease. Suggestive evidence, neither 
confirmed nor refuted, between use and: neuro-ocular lesions (retinal throm- 
bosis and optic neuritis) and hepatic lesions with or without intra-abdominal 
bleeding. Known to occur: nausea, vomiting, G.I. symptoms (abdominal cramps 
and bloating), breakthrough bleeding, change in menstrual flow, spotting, 
amenorrhea during and after treatment, breast changes (tenderness, enlarge- 
ment and secretion), mental depression, change in weight (increase or 
decrease), changes in cervical erosion and cervical secretions, suppression of 
lactation when given immediately postpartum, rise in blood pressure in suscep- 
tible individuals, edema, chloasma or melasma (which may persist), cholestatic 
jaundice, migraine, rash (allergic). Reported association with use, neither con- 
firmed nor refuted: anovulation post treatment; premenstrual-like syndrome; 
changes in libido; changes in appetite; cystitis-like syndrome; headache; in- 
tolerance to contact lenses; nervousness; dizziness; fatigue; backache; hirsut- 
ism; loss of scalp hair; erythema multiforme; erythema nodosum; hemorrhagic 
eruption; itching; vaginitis. May A/ter Laboratory Results in: Hepatic function (in- 
creased sulfobromophthalein retention and other tests), coagulation tests (in- 
crease in prothrombin, Factors VII, VIII, IX and X, decrease in anti-thrombin III 
and an increase in norepinephrine-induced platelet aggregability), thyroid func- 
tion (increase in PBI, and butanol extractable protein bound iodine and 
decrease in T4 uptake values), metyrapone test, pregnanediol determination. 
References: (1) Royal College of General Practitioners: Oral contraception and 
thromboembolic disease. J. Coll. Gen. Pract. /2:267-279, 1967. (2) Inman, W.H.W. 
and Vessey, M. P Investigation of deaths from pulmonary, coronary and cerebral 
thrombosis and embolism in women in child-bearing age. Brit. Med. J. 
2.193-199, 1968. (3) Vessey, M. P. and Doll, R. Investigation of relation between 
use of oral contraceptives and thromboembolic disease: A further report. Brit. 
Med. J. 2651-657, 1969. (4) Sartwell, P. E., Masi, A. T., Arthes, F. G., Greene, G. R., 
and Smith, H. E. Thromboembolism and oral contraceptives: An 
epidemiologic case-control study. Amer. J. Epidem. 90:365-380, 1969. (5) Oral 
contraception and increased risk of cerebral ischemia or thrombosis. New Eng. 
J. Med. 288 (17):871-877, 1973. (6) Oral contraceptives and stroke in young 
women. JAMA 23/(7):718-722, 1975. (7) Boston Collaborative Drug Sur- 
veillance Programme. Oral contraceptives and venous thromboembolic disease, 
surgically confirmed gall-bladder disease, and breast tumours. Lancet 
/:1399-1404, 1973. (8) Oral Contraceptives and Health. A summary of an in- 
terim report from the oral contraception study of the Royal College of General 
Practitioners, May, 1974. (9) Vessey, M. P, Doll, R., Fairbairn, A. S., and Glober, G. 
Post-operative thromboembolism and the use of oral contraceptives. Brit. 
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A comparison of two radiation therapy- treatment 
plans for carcinoma of the cervix 


II. Complications and survival rates 


RICHARD C. BORONOW, M.D. 
BERNARD T. HICKMAN, M.D. 
Jackson, Mississippi 


One hundred and one cases of cervical cancer were randomized by a card selection system 
into two treatment groups. Group A patients (48) were treated according to the 
radiotherapy plans used at the University of Mississippi Medical Center. Group B 
patients (53) were treated according to the radiotherapy plan used at the M. D. Anderson 
Hospital and Tumor Insitute. The purpose was to evaluate these two different therapy 
programs in terms of survival, complications, and physician radiation exposure. The latter 
has been reported. Life-table techniques revealed an over-all five-year survival rate of 
68.6 per cent in Group A and 86.7 per cent in Group B (statistically significant to 

P = 0.05). Over-all radiation complication rates were similar although there were four 
radiation-induced vaginal fistulas in Group A and one in Group B. Our institution has 
converted to the treatment plan represented in Group B. (AM. J. OBSTET. GYNECOL. 


128: 99, 1977.) 


RADIATION THERAPY is the primary modality for 
treating most cases of carcinoma of the cervix. Modern 
radiation therapy yields significantly better survival 
rates than reported in the first half of this century. In 
addition to improving survival it appears to reduce 
treatment complications, as well. 

On January 1, 1968, a randomized study was insti- 
tuted at the University of Mississippi Medical Center 
with the use of two different radiation therapy plans 
for cervical cancer. The purpose was to evaluate these 
two different treatment plans in terms of survival, 
complications, and physician radiation exposure.' This 
report deals with survival and complications in all cases 
studied. 


Material and methods 


All patients with a histologic diagnosis of invasive 
carcinoma of the cervix had joint staging by the Divi- 
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sions of Radiation Therapy and Gynecologic Oncology. 
At the time this study was being conducted, Stage I 
(International Federation of Gynecology and Obstet- 
rics, FIGO) cases were continued in a random selection 
study of either primary radical operation or radiation 
therapy, as previously discribed.” Thus, approximately 
half of the patients with Stage I disease and all patients 
with more advanced disease were treated with radia- 
tion therapy. By means of a card selection system, pa- 
tients included in this study were randomly placed into 
one of two treatment groups. Group A consisted of 
patients treated in the manner currently utilized at the 
University of Mississippi Medical Center. Group B pa- 
tients were treated according to our adaptation of the 
treatment plans used at the M. D. Anderson Hospital 
and Tumor Institute, Houston, Texas, as described by 
Fletcher.? 

The objectives for this study and the earlier report’ 
were to appraise our experience of the University of 
Mississippi Medical Center, to review currently re- 


ported experiences in treating cervix cancer, and to 


apply a new treatment plan (with which one of us, R. C. 
B., had experience) that had been associated with re- 
sults among the best reported in the world literature 
( Table I). 

All cases submitted to random selection were those in 
which the disease was considered treatable by either 
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Table I. Cervical cancer survival data 









Stage 





Mississ ip pi 
(1955-1965) 


I 68 
I] 43 
IT] 21 
IV 0.4 





*High and low range with mean for each stage in parenthe- 


ses. 






Five-year survival (%) 





Annual Report* 
vol. 14 (1966)? 


(71) 
(51) 
(28) 
(10) 


Table II. Age distribution of patients studied 





21-25 2 
26-30 2 
31-35 1 
36-40 7 
41-45 8 
46-50 8 
51-55 5 
56-60 5 
61-65 1 
66-70 3 
>70 0 
Total 18 





Table III. Gravidity of patients studied 


14.583 
16.667 
16.667 
10.417 
10.417 

8.333 

6.250 


100.000 


Group Á 








ab iad 


1 00. 


Group B 


,887 
887 
547 
868 
868 
.660 
094 


868 


000 


CT 


May 1, 1977 
Am. J. Obstet. Gynecol. 


Table IV. FIGO stage of cases studied 


No. vA No. 







Group B 








LA l 2 083 | 1.887 
[B (occult) 4 8.333 4 1.547 
IB 9 18.750 7 13.208 
IIA 4 14.583 4 7.547 
IIB 26 54.167 30 56.604 
[II ] 2.083 7 13.208 
Total 48 100.000 53 100.00 





Table V. Urologic complications 





Group B 






Stage 





Cystitis, severe | IIB (occult), 
| t IIB 

Vesicovaginal fistula l IIB 0 - 

Urethrovaginal fistula 0 - 0 

Hydronephrosis 0 - 0 

Recurrence of () - 0 * 


py elonephritis 





Table VI. Bowel complications 








Group A 






Group B 


Stage 





Proctosigmoiditis, 5 | IIA, 4 IIB 
severe 4 IIB 
Stricture rectosig- 0) 2 IIB (2 of 


moid (nonopera- above) 
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therapy and more consistent use of whole pelvic ex- 
ternal beam fields rather than the split-field technique. 

Nine patients had a combination of radiation and 
operation. These cases are analyzed with the total 
groups. Four were in Group A and five were in Group 
B. 

During the final year of the study, we converted 
from a cobalt-60 irradiator to a 4 mev. linear accel- 
lerator. Since the radiations produced by these two ma- 
chines are quite comparable, no effort was made to 
evaluate the cases in terms of this variable. 


Results 


Complications. All complications reported in cervi- 
cal cancer management were indicated on a computer 
card and abstracted from the patient’s hospital record. 
Tables V, VI, and VIII show some negative categories, 
but these were included to indicate that this kind of 
information was specifically sought. 

Table V is a listing of urologic complications. Severe 
cystitis was hemorrhagic cystitis requiring hospitaliza- 
tion for evaluation and support. In Table VI, bowel 
complications are shown. Severe proctosigmoiditis was 
hemorrhagic in nature and required hospitalization for 
evaluation and support. Nonoperative rectosigmoid 
strictures were demonstrated radiographically and 
were symptomatic. 

Table VII indicates other complications. The seven 
cases initially in the study but not analyzed for com- 
parative survival are included under the following 
categories: death (one); progressive disease, treatment 
not completed (four); and patient stopped treatment 
(two). Hemorrhagic vault necrosis required hospitaliza- 
tion for evaluation and management. Vaginal stenosis 
and dyspareunia were the most elusive complications 
to document in view of the frequency of vaginal apex 
compromise. The complication was recorded for our 
purposes only when the patient voiced a problem of 
sexual adaptation which was recorded in the records. 

Survival. The recurrences, total and by location, are 
recorded in Table VIII. All patients in both groups 
died from recurrent cancer except for one remarkable 
patient. J. C. (UMC No. 219565) was found to have a 
para-aortic node mass of metastatic squamous cancer 
30 months after initial therapy. She received 4,400 rads 
to a clipped 9 by 8 cm. anteroposterior-posteroanterior 
portal, and is free of disease a total of seven years after 
the initial diagnosis. 

Survival analysis was performed in all cases based on 
the modified life-table technique.* ? as well as on abso- 
lute survival. The total survival analyzed by both statis- 
tical methods is recorded in Table IX. The difference 
in survival between the total group of cases in Groups 
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A and B and for the two larger groups of Stage IIB 
cases was statistically significant. 

Pregnancy. The number of cases associated with 
pregnancy was small, and morbidity resulting from 
cancer did not seem to be affected. Of the nine preg- 
nancies, one was in the first trimester; one in the sec- 
ond trimester; five, in the third trimester or delivered 
within six months of diagnosis; two were delivered 6 to 
12 months prior to diagnosis. Seven of these patients 
have been free of disease for more than five years. Two 
were lost to follow-up, with disease status unknown, at 
one and four years, respectively. 

Combined radiation and operation. The number of 
patients who had a combination of operation and radi- 
ation was also small. Of the nine cases, one patient 
underwent treatment prior to cesarean section, and 
another had laparotomy for a benign adnexal tumor. 
The seven remaining patients had an explorative oper- 
ation prior to postradiation hysterectomy. In one case, 
aortic node metastases were found, and the hysterec- 
tomy was not performed. In five of these seven cases, 
the hysterectomy specimen was negative. In the other, 
a radiated tumor was noted, but its viability could not 
be determined. Many other cases with bulky central 
disease were considered for possible postradiation hys- 
terectomy, but, because of resolution of palpable dis- 
ease, the operation was not carried out. This topic will 
be studied in another report. Of the nine cases, the one 
patient with aortic node metastases died within a year; 
the other eight patients have survived free of disease 
for more than five years. 


Comment 


Before this study was begun, we reviewed the rec- 
ords of all cases of cancer of the cervix treated defini- 
tively at the University of Mississippi Medical Center 
since its inception in 1955 through the year 1965 (Ta- 
ble I). We then reviewed worldwide survival rates by 
stage of cancer, as given in the Annual Report on the 
Results of Treatment in Carcinoma of the Uterus and Vagi- 
na.* 'Table I includes these findings with the high and 
low figures for each stage. The mean from all the re- 
ports is noted in parentheses. One of us (R..C. B.) had 
experience with the plan used at the M. D. Anderson 
Hospital and Tumor Institute, a center from which 
results of treatment of cervical cancer are among the 
best reported. Since we were unable to correct for any 
possible regional differences, the question remained 
whether different physicians in different environments 
with different equipment could come close to emulat- 
ing the superb results reported by a* distinguished 
cancer treatment center. a 

By the end of 1970, the significant difference in phy- 
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kilogram rads) in the Fletcher system of radiotherapy. 
Our analysis leads us to believe that is only part of the 
reason; the Fletcher system also gives a better sequence 
and distribution of dosage. 

The authors’ Group A cases received less uniform 
irradiation of the tumor because the tumor size was not 
reduced with external therapy prior to radium applica- 
tion. As a result, the proximal cervix probably was 
under-radiated in many cases, even though the dose at 
Point A was adequate. 

Since 1965, we have followed, with slight modifica- 
tion, Fletcher’s maxima for combining external irradia- 
tion and intracavitary radium therapy. In 258 cases of 
primary radiotherapy for cervical carcinoma, we have 
had one ureterovaginal fistula which was easily re- 
paired. Radiation cystitis and proctitis are essentially 
nonexistent, and we have found vaginal stenosis with 
its dyspareunia to be preventable by employing water- 
soluble conjugated (natural) estrogen. Daily Premarin, 
1.25 mg., and external irradiation begun simulta- 
neously result in minimal fibrosis mixed with atrophic 
changes. Estrogen has proved more effective than 
either active or passive obturators in preventing vagi- 
nal occlusion. It is likely that estrogen helps maintain 
pliability of the bladder and rectal walls as well. 

Drs. Boronow and Hickman, a gynecologist and a 
therapeutic radiologist, working together, represent 
noncompetitive therapeutic effort. Our group believes 
this type of team effort, when applied to each indi- 
vidual case of cervical carcinoma, leads to optimum 
survival rates. 

I appreciate the opportunity to study these data and 
prepare this discussion with my therapeutic radiology 
teammate, David Beiler. 

DR. H. L. Riva, Short Hills, New Jersey. This is an 
excellent statistically computerized analytical manu- 
scrip. The authors have reported on the safety of the 
afterloading technique used in Group B in a previously 
published paper. I feel they were overly critical of the 
absolute figures afforded by Group A, inasmuch as 50 
per cent of these 42 cases received less than 6,500 mg. 
hours of radium to the central disease, whereas 96 per 
cent of the 53 cases included in Group B received more 
than 6,500 mg. hours. My perusal of the complication 
rates of both groups showed them to be comparable. 

The incidence of histologic types in both series was 
detailed, but survival figures were not given. We all 
know the important role histology plays in most 
gynecologic malignancies. 

The 9 per cent incidence of associated pregnancies 
for this small series was unusual, with one case occur- 
ring in the sixth postpartum week, seven others occur- 
ring ‘within one year following delivery, and only one 
occurring in the prenatal period. Except for maternal 
survival in the latter case, no other specific details, in- 
cluding fetal outcome, were given. 

In his “Comment,” Dr. Boronow posed a challenge 
to which I would like to reply. He writes that, "Since we 
were unable to correct for any possible regional differ- 
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ences, the question remained whether different physi- 
cians in different environments with different equip- 
ment could come close to emulating the superb results 
reported by a distinguished cancer treatment center.” 
Sixteen years ago, at a meeting of the New York 
Gynecological Society, Drs. Parsons, Brunchswig, and I 
reported on five-year survival results following opera- 
tion in a combined series of almost one thousand cases. 
The Walter Reed Series showed results comparable to 
those achieved with Group B.' Furthermore, Dr. John 
Burch,” Sir John Stallworthy of Oxford, Pratt, and 
others have listed comparable figures and reported 
them for this Society. Two years ago, at Key Biscayne, 
Dr. Robert Park reported a five-year survival rate of 
91.5 per cent of 125 cases at Walter Reed, with no 
major complications, following operation. 

Dr. Boronow's discussion of absolute survival rates 
caused me to reflect on Dr. Saul Gusberg's comments 
here seven years ago that comparison of absolute sur- 
vival statistics between centers has probably reached its 
limitations and only reflects the efficiency of that tumor 
registry and the over-all health of these patients, rather 
than the efficacy of therapy as more clearly related in 
relative or life-table statistics. The relative survival rates 
in Stage I cases were quite close in Groups A and B. 

I would like to know more specifically what pre- 
treatment evaluation Dr. Boronow gives his patients. 
Does it include consideration of radiation sensitivity 
and immunologic studies? 

Perhaps Dr. Boronow has some thoughts on residual 
central disease after radical radiation or radical opera- 
tion or a combination of both modalities. In our 
radium-treated Stage I patients without nodal in- 
volvement, there was a 25 per cent residuum of cancer 
in the hysterectomy specimen. We had no way of know- 
ing absolutely if there were viable cells, except to note 
that there probably were in some instances since the 
five-year survival rate for patients with residual disease 
was 80 per cent versus 93.4 per cent for those without, 
a 13.4 per cent difference. 

Dr. Boronow, please comment on the conclusion of 
Parsons and Friedell, with their total specimen- 
evaluation technique, that vascular and neural pathway 
spread was perhaps more significant than lymphatic 
spread in these recurrent central disease problems. 
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DR. MICHAEL NEWTON, Chicago, Mfinois. I rise 
primarily to discuss the question of cooperation be- 
tween radiotherapists and gynecologic oncologists. 
What Dr. Boronow undoubtedly knows is that it takes 
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some time to arrange such cooperation. His excellent 
survey of two different methods of radiotherapy is the 
end result of this joint effort. Before I left Jackson, I 
talked to our radiotherapist, Dr. Hickman, about the 
advisability of changing to the Fletcher-Suit applicator. 
When Dr. Boronow arrived, he was able to bring about 
the change by demonstrating its advantages through 
this study. It is not always quite so easy. In Chicago, 
I have had excellent relationships with our radio- 
therapists, but my suggestions for a similar change 
have taken 10 years to develop into action. 

One of the advantages of Dr. Boronow's study is that 
he was able to gather a large number of cases in a short 
period of time and so answer his question promptly. I 
am especially glad that he used the life-table method of 
analysis. 

I would like to ask him two questions. First, when we 
talk about the complications of radiotherapy, we speak 
of an incidence of perhaps 5 to 10 per cent. How does 
Dr. Boronow divide his complications? Is he reporting 
only the severe complications? What about some of the 
minor problems that occur in many patients receiving 
the kind of radiotherapy needed to cure cancer of the 
cervix? A second point, one in which we have recently 
been interested, is the sexual behavior and feelings of 
patients who have received radiotherapy for carcinoma 
of the cervix. Dr. Boronow mentioned that dys- 
pareunia occurred among his patients. I suspect that 
many of them actually had sexual problems. I would 
like to hear him comment on how he investigated this 
question and any further thoughts that he may have on 
it. It was a good paper, and I enjoyed it. 

DR. GEORGE C. LEWIS, JR. Philadelphia, Pennsylva- 
nia. I was very pleased to hear of this discussion of a 
collaborative effort between the radiation therapist and 
the oncologist. Too often, the gynecologist in many 
institutions throughout the country have deserted their 
duties. Their patients disappear to the radiation ther- 
apy department and are never seen again, with no 
input from those individuals who are most qualified to 
deal with the physiology, pathology, and distribution of 
cancer. 

I would like to raise some questions specifically be- 
cause I have not had the opportunity to see the text as 
to the comparability of the two patient series. Dr. 
Beecham raised the question, I think very fittingly, 
about the distribution of the external radiation. Were 
the two groups treated by different plans of radiation 
therapy distribution, that is were they the Ernst 
applicator with anteroposterior-posteroanterior por- 
tals and the Fletcher Suit unit with a four portal tech- 
nique or a box technique, because there is a tremen- 
dous difference in distribution? I would agree with Dr. 
Beecham that the central dose might be different, and, 
in fact, there might be a much lower dosage deliv- 
ered to theteral nodes with some distribution ar- 
rangements. This might help explain some of the 
difficulties with Stage II cases. 
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Some years ago, using the Ernst applicator, I fol- 
lowed the textbook, so to speak, given by Ernst and 
promptly ran into disaster. I used the loading and dis- 
tribution that he had suggested in the material that 
came with the applicator. I was wondering if Dr. 
Boronow could, in the moments of time allowed, 
elaborate a little bit on whether he followed absolutely 
the distribution that Ernst suggested. Were sleeves 
used on any of the patients in his application? This will 
change the distribution pattern relative to the central 
radiation and might account for more ureteral injuries, 
particularly if complete loading of all arms is used in 
the vagina. There is a very high fall-off of dosage here, 
and a very high ureteral dosage can be obtained if the 
applicator is loaded as Ernst suggested. I would like 
any comments Dr. Boronow might have on distribution 
to further clarify the picture. 

DR. BORONOW (Closing). Dr. Beecham commented 
about the cases excluded. One patient died following 
drainage of pyometria before treatment was actually 
started. Several other patients failed to return, and 
several manifested massive progression of disease 
while in the course of treatment. These seven cases 
were excluded because we were comparing results of 
two treatment plans, and, obviously, if they did not 
complete treatment, no comparative information could 
be gained. 

Drs. Beecham and Lewis mentioned the portals and 
the box technique. The four-portal technique does, as 
they say, appear to give a better more homogeneous, 
distribution. The split fields and the whole pelvis in 
Groups A and B had radiation delivery through an- 
teroposterior and posteroanterior parallel opposed 
ports. The box techniques were not used. 

I have not had any evaluable experience with estro- 
gen, Dr. Beecham. We often prescribe it, but I cannot 
comment objectively. : 

Dr. Riva, with regard to cell type, as you noted in the 
tables, almost all were squamous cell cancers and were 
not characterized beyond that. We did not look at indi- 
vidual responses because of the small size of sub- 
groups. Regarding the comment about other results, 
indeed, good results have been reported from many 
institutions, not only this year or 15 years ago. I in- 
tended no inference that there was only one way to 
treat cervical cancer. The major point, as Dr. Newton 
implied, was our attempt to transplant a treatment 
program into an environment where less than ideal 
therapy had been employed. 

Dr. Lewis, we did not use any sleeves, and in half of 
the instances the Ernst technique was modified. Either 
the top source of the tandem or the lateral side arms 
had to be modified. So, as one of the tables does'indi- 
cate, modifications were introduced in about half the 
cases. 

I suspect dyspareunia may have been more frequent. 
Only when it was recorded in the chart, that is, when 
the patient voiced the complaint, was it recorded. 
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Adenoepidermoid and adenosquamous. 


carcinoma of the uterus 


A clinicopathologic study of 118 cases 


CONRAD G. JULIAN, M.D. 
NORMAN H. DAIKOKU, M.D. 
ALAN GILLESPIE 


Baltimore, Maryland 


A series of 118 cases of adenoepidermoid carcinoma and adenosquamous tumors of the 
uterus is presented. The results indicate that cervical tumors are frequently occult and are 
often not diagnosed until late in the course of the disease. Stage for stage, the five-year 
survival rate is poorer than the usual results for cervical malignancy. Endometrial 
tumors also had a poor five-year survival rate, with a high incidence of myometrial 
extension. The incidence of myometrial invasion and survival figures were similar to 


those for poorly differentiated endometrial cancer 
106, 1977.) 


DATA FROM THE third National Cancer Survey on the 
1969 to 1970 morbidity from cancers of the female 


i genital tract reveal that there are certain significant 


changes in the comparative incidences of gynecologic 
malignancy.’ Endometrial carcinoma is now the most 
frequent of invasive gynecologic tumors and comprises 
approximately 38 per cent of the total. Cervical cancer 
is sull the most frequent genital malignancy in the black 
female population, but it comprises only about 30 per 
cent of the population at large. Ng and associates” be- 
lieve that the increasing frequency of endometrial 
cancer might be related to the emergence of mixed 
adenosquamous carcinoma, previously an uncommon 
histologic type. 

In 1956, Glucksmann and Cherry? presented a series 
of 175 cases of a so-called mixed variety of adenocar- 
cinoma and squamous carcinoma of the cervix. They 
believed that these tumors arose within the endocervix, 
were frequently associated with pregnancy, and had a 
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relatively poor prognosis when treated with irradia- 
tion. 

In view of recent changing concepts in the his- 
topathologic variants of cervical and endometrial 
malignancy, this study explores some factors related to 
the appearance, behavior, and prognosis of these 
"mixed" tumors of the cervix and endometrium. 


Material and methods y 


All cases of adenocarcinoma of the endometrium at 
The Johns Hopkins Division of Gynecologic Pathology 
between the years of 1950 and 1970 were reviewed 
in an attempt to locate “adenosquamous” or 
epidermoid” 


“adeno- 
For the purpose of clarity, 
it is important to define our terms. The term 
adenoacanthoma refers to adenocarcinoma of the en- 


tumors. 


dometrium with benign squamous metaplasia. Such 
cases are not included. The remainder of the cases are 
divided into two groups. They are referred to as either 
adenoepidermoid or adenosquamous carcinomas. The 
term adenoepidermoid carcinoma refers to a mixed 
tumor of both epithelial elements in which the epider- 
moid element is relatively undifferentiated. The cells 
are small, are usually rounded, and have a relatively 
basophilic cytoplasm. At times, they appear to be lifting 
the malignant secretory epithelium towfftd the center 
of a glandlike space (Figs. 1, 2, and 3), much in the 
same fashion that the transitional epithelium does in 
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Fig. 2. Adenoepidermoid carcinoma of the endometrium. Central area represents mostly poorly 
differentiated epidermoid carcinoma. Upper portion and right lower corner show adenocarcinoma. 
(Hematoxylin and eosin. x 100.) 
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Fig. 3. Adenoepidermoid carcinoma of the endometrium. The plug of epithelium demonstrates 
poor differentiation at the periphery. It is impossible to state whether this is epidermoid or 
adenomatous. Toward the center there is definite differentiation toward glandular epithelium 
(Hematoxylin and eosin. * 250.) 
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Fig. 4. Adenosquamous carcinoma of the endometrium. Closed arrow designates an area of mature 
squamous epithelium. Just to the right of the arrow there is a definite attempt at pearl formation. 
Open arrow in left lower quadrant of the picture points to an area of fairly well-differentiated 
adenocarcinoma. (Hematoxylin and eosin. x 100.) 





Fig. 5. Adenosquamous carcinoma of the endometrium. Large well-differentiated, eosinophilic 
“Squamous epithelium in right upper corner of figure. Adenocarcinoma is present in the central 
portion of the figure. (Hematoxylin and eosin. x 100.) 
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Table I. Survival data for adenoepidermoid carcinoma of the endometrium 





No. of Living and well Died of other Living with Lost to 
patients (No.) Died of cancer disease Cancer follow-up 
28 19 6 — l 






Living and well 
(%) 





I 2 67.85 
H 10 5 4 l -— — 50.00 
IH 9 — 9 — — — 0.0 
IV l — l — -— — 0.0 
Total 48 24 20 l l 2 50 





infiltrated with tumor but no apparent evidence of 
gross involvement. Three patients with Stage IB dis- 
ease were treated with radical hysterectomy, as was one 
patient with Stage IIA. The remainder were treated 
with conventional total pelvic irradiation (standard 
Manchester central irradiation and external Cobalt 60 
telotherapy). 

The five-year survival figure for those with Stage IB 
disease was 40 per cent. There were only two cases of 
Stage IIA tumor, and these showed very early vaginal 
extension. Certainly, a five-year survival rate of 100 per 
cent in this very small group is not meaningful. If the 
Stage IB and IIA figures are combined, the survival 
rate is 47.1 per cent. The over-all survival rate for the 
entire group is 46.7 per cent. If the in situ cases are 
deleted, it is 38.5 per cent for those patients with inva- 
sive disease. 

In seven cases, it was impossible to determine 
whether the primary tumor was cervical or endometri- 
al. This group was treated with total pelvic irradiation, 
followed by a simple hysterectomy four to six weeks 
later. The tumor was apparently confined to the uterus 
in all cases, and at exploration there was no overt evi- 
dence that the disease had spread to other pelvic or 
extrapelvic tissues. However, only two of the seven pa- 
tients were living and well at the end of five years. 

There were 79 cases of definitive primary endome- 
trial carcinoma, 48 of which were adenoepidermoid 
and 31 were adenosquamous. In the adenoepidermoid 
group, the mean age of the patients was 64.3 years, 
with a range of 33 to 89 years. Five of the 48 patients 
were less than 55 years of age at diagnosis. The mean 
parity was 2.7 with a range of 0 to 14. The incidence of 
nulliparity was nine of 43, or 21 per cent. Obesity, as 
defined by the Metropolitan Insurance Company ta- 
bles, Was present in 37.5 per cent of the cases. Hyper- 
tension, defined as a blood pressure reading of 140/90 
resting and repeated after six hours, was present in 
43.8 per cent of the cases. Diabetes, both overt and in 
patients with just abnormal glucose tolerance, was 
noted in 16.7 per cent of the group. The average age of 
the last normal menstrual period was 48.2 years. The 
staging and survival data are summarized in Table I. It 
will be noted that the subdivision of 1A and IB has been 
deleted. It was our experience that uterine enlarge- 


ment, as measured by a uterine sounding of greater 
than 8 cm., was more frequently found on the basis of 
benign pathology than malignant disease. In grading 
the adenocarcinoma, 46 of 48 cases were grade 3 or 
greater, and only two patients had changes of grade 2 
or less. Twenty-eight of 48 patients, or 58 per cent, 
were Stage I. The five-year survival figures for Stage I 
and Stage II disease were 67.9 and 50 per cent, re- 
spectively. In Stage I disease, treatment was almost 
entirely by central irradiation, followed in four to 





six weeks by total abdominal hysterectomy-bilateral 
salpingo-oophorectomy. Stage II was managed by 
total pelvic irradiation followed by total abdominal 
hysterectomy-bilateral salpingo-oophorectomy. Stage 
III disease was handled in a similar fashion. The 
one case of Stage IV disease was treated with progesta- 
tional therapy, without response. Recurrences were 
mainly outside the pelvis, with lung and para-aortic 
nodal tissue being the most common sites. The liver 
and peritoneum were the next most common sites, and 
the pelvic tissues, including the vagina, were the least 
common. Among those patients in whom it was 
possible to establish the histolpgic character of the 
metastasis, eight of 12 were adenoepidermoid, two 
were adenocarcinoma, and two were indeterniinate. 

Myometrial invasion proved to be the most sig- 
nificant prognostic factor. Twenty-eight of 48 patients, 
or 58.3 per cent, had at least some degree of myo- 
metrial extension. Deep myometrial invasion (greater 
than 50 per cent) was noted in 12 of 28 cases, 
or 42.9 per cent. Superficial invasion (25 per cent or 
less) was present in 11 of 28 cases, or 39.3 per cent. In 
most instances, patients with deep myometrial exten- 
sion had disease more advanced than Stage I. Only 
four cases with 50 per cent myometrial extension or 
greater were Stage I. There were only six cases with 
100 per cent myometrial invasion, and these were all 
Stage II or greater. Myometrial invasion of 50 per cent 
or greater was associated with a mortality rate of nine 
of 12, or 75 per cent. Invasion of less than 50 per cent 
produced a mortality rate of eight of 16, or 50 per cent. 
Only three of 20 patients with no myomeerial invasion 
died as a result of the tumor. 

In many respects, findings for adenosquamous neo- 
plasia were very similar. The mean age of the patients 
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Fig. 6. Adenosquamous carcinoma of the endometrium with deep myometrial extension. (Hema- 


x 100.) 


toxvlin and eosin. 





TE tat BS ae Cut © ea nq ~. E Ma erat oe A n eer AS eS WA EL RITU cee 
VR. uS M s X 1 TAN "yc "anos | I" C fus eL I 


112 Julian, Daikoku, and Gillespie 


May 1, 1977 
Am. J. Obstet. Gynecol. 


Table III. Survival data for adenoepidermoid and adenosquamous carcinoma of the endometrium 





No. of Living and well Died of other Living with Lost to 
patients (No.) Died of cancer disease cancer follow-up 
46 27 13 2 







Living and well 
(76) 








l 3 58.7 
II 19 9 9 l 0 0 47.4 
II 12 0 12 0 0 0 0 
IV 2 0 2 0 0 0 0 
Total 79 36 36 D l 3 45.6 





Adenoepidermoid 
and adenosquamous 


(%) 





1969 36 2 5 12 
1970 44 6 12 19 
1971 58 6 6 9 
1972 55 17 9 1] 
1973 60 16 12 14 
1974 88 22 13 11 
1975 83 16 18 15 





recurrences, and these occurred in the vagina. 

Table III summarizes the survival data for the com- 
bined group, i.e., both adenoepidermoid and adeno- 
squamous carcinoma of the endometrium. The five- 
year survival figures are 58.7 per cent for Stage I dis- 
ease, 47.4 per cent for Stage II, and 0 for Stages III 
and IV. The over-all survival rate is 45.6 per cent. 

Insufficient data are available in this series to estab- 
lish any relationship between either adenoepidermoid 
or adenosquamous carcinoma of the endoemtrium and 
exogenous estrogen. We do know that at least 16 of the 
combined group used some variety of systemic estro- 
gen, but information on the remaining patients is 
either lacking or incomplete. 

Because of Reagan's! suggestion that there might be 
changing trends in the microscopic appearance of en- 
dometrial neoplasia, an attempt was made to tabulate 
the number of times the pathologic disgnosis of 
adenoepidermoid and adenosquamous carcinoma of 
the endometrium was made in the Division of Gy- 
necologic Pathology between the years 1969 and 
1975. These data are summarized in Table IV. Al- 


though it is our impression that the incidence of these 
pathologic entities is greater, it is difficult to find a 
denominator for the data. The hospital serves as a re- 
ferral center both for patients and for pathologic 
specimens, and this fact makes it impossible to define 
the population. As for adenoepidermoid carcinoma of 
the cervix, there seems to be no noticeable trend in our 


laboratory. These observations are summarized in 
Table V. 


Comment 


In recent years, the interest in adenoepidermoid car- 
cinoma of the cervix has centered around the differ- 
ences in the histopathologic appearance of this tumor 
from that of the traditional epidermoid and adenocar- 
cinoma, the apparent frequency of this disease associ- 
ated with pregnancy, and the poor prognosis when 
managed with the usual radiotherapeutic techniques.?'* 

Several findings in our material are worth noting. 
It is of significant interest that six of 32 patients, or 
18.8 per cent, had in situ carcinomas. One makes the 
pathologic diagnosis of an in situ adenocarcinoma or of 
a tumor with an adenocarcinomatous component with 
great trepidation. Adenocarcinomas frequently metas- 
tasize as whole glands, and it becomes exceedingly 
difficult to establish what represents contiguous inva- 
sive disease and what is intraepithelial change. 

The mean age of 45.4 years and the mean parity of 
4.7 are certainly comparable to those of epidermoid 
cancer of the cervix and do not distinguish adeno- 
epidermoid carcinoma in any way from this en- 
tity. We were struck by the rather poor fivé-year survi- 
val rate when compared with the usual rate for 
epidermoid carcinoma. This is in keeping with the 
findings of Glucksmann and Cherry? and Wheeless 
and his colleagues.” Wheeless and associates presented 
a five-year survival figure of 53 per cent for 29 Stage I 
patients, as compared with our figure of 40 percent. 
The few patients who underwent exploratory opera- 
tion for possible radical pelvic operation demonstrated 
a high incidence of disease beyond thegq«ervix. The 
tumor appears to arise high in the endocervical canal, 
as suggested by other investigators, and to give rise to a 
large number of occult and “barrel” lesions. Fre- 
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quently, this condition presents as a late form of Stage I 
disease at the time of diagnosis, and any form of ther- 
apy might be expected to yield less than the usual five- 
year survival rate. That these tumors arise from an 
undifferentiated epithelial cell with the potentiality for 
either epidermoid or adenomatous differentiation is 
axiomatic. 

It was the impression of Ng and associates?” that the 
mixed adenosquamous endometrial tumors were asso- 
ciated with a short symptomatic prelude, had less 
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nocarcinoma was 50 per cent when Jones? compiled 
15 series from the literature in his review article. 
Depth of myometrial invasion has been a valuable 
index, perhaps the most valuable, of prognosis in 
adenocarcinoma of the endometrium.” * This could 
possibly be related to the associated high incidence of 
pelvic lymph node involvement.’ Pelvic nodal invasion 
seems to be negligible if there is no myometrial in- 
volvement or only superficial infiltration. Among these 
patients who had positive pelvic nodes and who were 


well-differentiated glandular components, were more treated by radical operation and pelvic lymphadenec-.- 


advanced at the time of diagnosis, and had over-all 
five-year survival rates that were considerably lower 
than those obtained with the ordinary variety of 
adenocarcinoma of the endometrium. Our data con- 
firm much of this. In the context of Ng and associates, 
the term adenosquamous included what we have 
defined as adenoepidermoid carcinoma, as well as what 
we have called adenosquamous tumors. It is apparent 
from the mean age, parity, incidence of obesity and 
hypertension, and abnormal glucose tolerance that 
both adenoepidermoid and adenosquamous carcinoma 
arise in a population very similar to that associated with 
ordinary adenocarcinoma of the endometrium. We 
separated the adenosquamous from the adenoepider- 
moid tumors because our thesis, prior to accumulation 
of our data, was that there might be a difference in the 
manner in which they behaved biologically or re- 
sponded to therapy. However, there was very little dif- 
ference between the two groups in regard to age, par- 
ity, abnormal glucose tolerance, hypertension, obesity, 
or average age at the last menstrual period. Although 
there was a sizable différence in the five-year survival 
rate in Stage I disease, this difference was not statisti- 
cally significant enough to be unlikely to occur by 
chance. 

The two most significant findings were the high inci- 
dence of deep myometrial involvement and the poor 
differentiation of the adenomatous component. It 
must be recalled that adenocarcinoma of the endome- 
trium is not a uniform pathologic change and that all 
variants of the picture, from benign hyperplasia to 
poorly differentiated adenocarcinoma, frequently pre- 
vail. This i$ also true of the adenomatous component in 
adenosquamous and adenoepidermoid endometrial 
tumors. The area of poorest differentiation is chosen 
to establish the grade of the tumor. 

The results here, then, are not really too different 
from those obtained from patients with poorly differ- 
entiated adenocarcinoma of the endometriüm. In 
1969, Cheon?noted that 46 per cent of 79 patients with 
poorly differentiated carcinoma of the endometrium 
had deep myometrial 4nfiltration. with tumor. The 
five-year survival rate for poorly differentiated ade- 


tomy, the five-year survival rate was between 25 and 30 
per cent. If one can extrapolate from adenocarci- 
noma of the endometrium to adenosquamous and 
adenoepidermoid carcinoma, relatively high probabil- 
ity of pelvic lymph node involvement would be expect- 
ed. The dismal survival figures in this group suggest to 
the clinician that he would have to include in his treat- 
ment plan some provision for the management of the 
pelvic lymph nodes. Although a high likelihood of 
para-aortic nodal involvement in the presence of pelvic 
lymph node involvement is expected, we must assume 
that in at least 25 to 30 per cent of the cases the nodes 
above the pelvis were not involved. 

A physician can choose a number of alternative ap- 
proaches when confronted with Stage I adenosqua- 
mous or adenoepidermoid carcinoma of the endome- 
trium that appears to be confined to the uterus. He 
may choose to irradiate the entire pelvis, including the 
pelvic lymph node area, and follow this in a few 
days or in four to six weeks by simple extrafascial 
hysterectomy-bilateral salpingo-oophorectomy. Or he 
might choose to perform an exploratory laparotomy as 
a staging procedure. This could include peritoneal 
washings and para-aortic nodal sampling. If there 
was no overt disease outside the pelvis, he would 
proceed with simple hysterectomy-bilateral salpingo- 
oophorectomy. In those patients who had deep 
myometrial involvement or previously inapparent cer- 
vical extension, postoperative pelvic irradiation might 
be performed in addition to intracavitary vaginal irra- 
diation. If there were superficial myometrial invasion 
or less, only vaginal irradiation need be considered. It 
is not within the scope of this study to suggest whether 
preoperative or postoperative irradiation is preferable 
in the management of Stage I endometrial carcinoma, 
but operative staging and postoperative irradiation do 


offer some theoretical advantage when dealing with a 


variant of endometrial malignancy that can be locally 
quite extensive at the time of diagnosis. 

As to the origin of the squamous cell in endometrial 
neoplasia, we agree with the precepts of Baggish and 
Woodruff.? Well-differentiated cells, either benign or 
malignant, do not give rise to a distinctly different cell 
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line. It is most probable that an indifferent cell, capable 
of differentiation to either glandular or squamous epi- 
thelium, when subjected to some form of neoplastic 
induction, gives rise to adenocarcinoma, mixed ade- 
nosquamous or adenoepidermoid carcinoma, or, in 
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very rare instances, squamous carcinoma of the endo- 
metrium. The same indifferent subepithelial cell can 
produce benign squamous metaplasia, with and with- 
out associated endometrial carcinoma. 
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Discussion 


DR. GEORGE D. WILBANKS, Chicago, Illinois. Dr. Ju- 
lian and his co-authors have studied a large number of 
patients with what, in most institutions, is a rarely diag- 
nosed malignancy of the cervix and endometrium. On 
the one hand, they have helped clarify some of the 
confusion about these malignant mixed tumors of the 
cervix and endometrium by careful pathologic descrip- 
tion and prognostic implications. On the other hand, 
however, they have confused the issue, perhaps, by ad- 
ding yet another subdivision to the varied nomencla- 
ture of these mixed carcinomas. 

In their review of the adenoepidermoid carcinomas 
of the cervix, the authors have confirmed the trend 
toward the increasing percentage of these mixed 
tumors in total carcinomas of the cervix that Ng and 
associates have suggested (Table I). They also showed 
the poorer prognosis for patients with these mixed 
tumors, as compared with those having squamous car- 
cinomas and those with pure adenocarcinomas. It 
would be interesting to know whether to decrease in 
survival shown in this study is related as much to the 
differentiation of the malignancies as to the presence 
of both epithelial types as noted by Silverberg and asso- 
ciates' in their series of mixed endometrial carcinomas. 
As the authors noted, the percentage of the mixed 
tumors of the cervix is probably higher than that in the 
average hospital series because of the referral nature of 
the population. Since the numbers in the manuscript 
are a bit confusing, Dr. Julian could perhaps clarify this 
by listing the total cervical cases in the time period of 
the series reported in detail. The authors also found a 
poorer prognosis, stage for stage, in patients with this 
tumor as compared with that for patients with squa- 
mous cervical disease. Thus, the study suggests that 
Stage IB lesions of the mixed tumor seem to be lar- ` 
ger and more “barrel-shaped” than the usual IB le- 
sions. The authors found a higher incidence of exten- 
sion of the lesions beyond the cervix in those five 
patients who underwent exploratory operation prior 
to radical operation. Of interest are the six patients 
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with in situ lesions and the two with microinvasion. 
None of these patients died of their tumors when 
treated by simple hysterectomy. In situ adenocarcino- 
ma of the cervix is a difficult diagnosis to make, and 
this group of patients should probably be reported 
as a separate series. 

The authors carefully divide the mixed tumors of 
the endometrium into two categories: adenoepider- 
moid carcinoma, in which both elements are malignant 
and the squamous portion is "relatively undiffer- 
entiated," and adenosquamous carcinoma in which the 
malignant squamous element is more differentiated. 
The clinical features of this divison of patients show 
little difference in the two populations. No cases of 
adenosquamous carcinoma of the cervix were iden- 
tified. Patients in both groups have a poorer prognosis 
than do patients with pure adenocarcinomas of the 
endometrium. Myometrial invasion was found to be 
more frequent and to extend deeper than compara- 
ble simple adenocarcinomas and, in both instances, it 
involved poorer survival outlooks. The adenocar- 
cinomatous elements in the mixed tumors were more 
poorly differentiated than one would expect. Concomi- 
tantly, there was a higher incidence of positive pelvic 
nodes in those patients whose nodes were explored 
than in patients with pure adenocarcinomas. 

This paper kindled our interest in these mixed 
tumors, and consequently, we have started a review of 
our patients with adenocarcinoma of the endome- 
trium. To date we have identified 280 patients with 
endometrial carinoma from 1965 to 1974. There were 
no diagnoses of a mixed malignant tumor. In review- 
ing 20 cases diagnosed as a adenoacanthoma, we have 
found four which fit Dr. Julian's criteria for adeno- 
squamous carcinoma and no lesions consistent with 
adenoepidermoid carcinoma. However, the study is 
only in-the preliminary phase. 

In their study of mixed endometrial carcinomas, Sil- 
verberg and associates! found an inter€sting correla- 
tion in that the survival rate of patients with mixed 
tumors was comparable to the lower survival rate 
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Table I. Mixed carcinoma of the cervix and endometrium 






Endometrial 
Authors Mixed (total) 

Skinner and McDonald, 1940 1915-1938 - 17 - 11 (1%*) 
Glucksmann and Cherry, 1956 - 2,489 195 (8%) - - 
Wheeless and associates, 1970 - 588 58 (10%) - - 
Silverberg and associates, 1972 - - - 148 26 (18%) 
Ng and associates, 1973 1942-1971 1,048 168 (16%)* 542 68 (13%) 
Julian and associates, 1976 1969-1975 424 160 (38%) 363 79 (17%) 
Wilbanks and associates, 1976 1965-1974 - - 280 4 (196) 





*Both cervical and endometrial mixed tumors were one per cent of all uterine malignancies. 


TAII cervical carcinomas with glandular components. 


among patients with poorly differentiated adenocar- 
cinomas. He also noted a similar improved survival 
rate in patients with well-differentiated adenocar- 
cinomas when compared to those with adenoacantho- 
mas (adenocarcinomas with benign squamous meta- 
plasis). 

The origins of these squamous elements as discussed 
by the authors are interesting and bear further thought 
and study. Baggish and Woodruff have an extensive 
discussion of current theories. 

In summary, the authors confirmed and clarified the 
conclusions of earlier studies that there is a trend to- 
ward an increased percentage of mixed carcinomas of 
the cervix and uterus which contain both malignant 
glandular and malignant squamous elements. These 
tumors seem to be more virulent, extending beyond 
expected limits and responding more poorly to con- 
ventional therapy. It is important to make careful his- 
tologic studies of patients with both cervical and endo- 
metrial carcinomas so that more aggressive treatment 
can be considered. It seems a little premature to sug- 
gest histologic subdivisions of these tumors, since pa- 
thologists and gynecologists still need to recognize and 
understand the primary differences between adeno- 
carcinomas, adenocarcinomas with squamous meta- 
plasia (benign squamous elements), and true mixed 
tumors, with both malignant glandular and squa- 
mous elements. In each category, there will be de- 
grees of differentation. It is suggested that those 
gynecologic pathologists interested in this malignancy 
decided on simple and common terminology and diag- 
nostic criteria. 
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DR. HAROLD M. M. TOVELL, New York, New York. 
The authors have presented an in depth, retrosepctive 
clinical pathologic study of 118 cases of mixed epithe- 
lial cancers of the uterus, of which 32 arose in the 
cervix, 79 arose in the endometrium, and seven origi- 
nated in both the cervix and the endometrium. Be- 


cause of the referred nature of both the clinical and 
pathologic material at the institution, no true or valid 
incidence of these mixed epithelial tumors could be 
ascertained. 

However, after reviewing the pathologic records of 
cervical cancers over the past seven years, adeno- 
epidermoid carcinoma of the cervix was diagnosed 
in 13 per cent of the cases, adenocarcinoma was 
diagnosed in 14 per cent, and pure epidermoid car- 
cinomas was diagnosed in 73 per cent. Only one case of 
adenosquamous carcinoma of the cervix was seen. 
Perhaps Dr. Julian might comment on why this his- 
tologic type of tumor is seen so rarely in the cervix. 
There was no apparent change in the frequency of 
these diagnoses over the past seven years. 

Regarding endometrial carcinomas, the incidence of 
mixed epithelial carcinoma was found to be 16 per 
cent. 

Laboratory records did appear to show an increasing 
incidence of the diagnosis of these two histologic types 
of endometrial cancer. Indeed, in the last year alone, 
32 per cent of all endometrial cancers seen in the lab- 
oratory were of the mixed epithelial type. . 

The authors stress two points: (1) That these particu- 
lar histologic types of uterine cancers are more diffi- 
cult to cure with conventional methods of therapy than 
are the pure epithelial cancers, and (2) that there ap- 
pears to be an increasing frequency in the diagnosis of 
mixed epithelial tumors of the endometrium but not 
of the cervix. 

There were 26 patients with invasive adenoepider- 
moid carcinoma of the cervix (Stage I, 17; Stage II, six; 
and Stage III, three). Ten of these patients or 38.5 
per cent, were alive and well after five years. 

A review of the results of treatment for all invasive 
cancers of the cervix from 1954 through 1963, as re- 
ported by the essayist from his institution in the fif- 


. teenth volume of the Annual Reports, indicates a 47.9 


per cent cure rate. This 10 per cent difference in cure 
rate does suggest that there is a lower cure rate in pa- 
tients with invasive adenoepidermoid cervical cancers. 
It was observed that these tumors tend to arise high in 
the canal, are occult and often present as so-called 
"barrel" lesions. In our experience, such tumors de- 
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mand the utmost respect, because they frequently in- 
volve a much greater extent of disease than is ap- 
preciated on pelvic examination. 

Findings on the 79 patients with mixed epithelial 
tumors of the endometrium indicate that there were no 
significant clinical differences found in these patients 
with respect to the usual clinical parameters associated 
with adenocarcinoma of the endometrium, 

However, it is important to note that 76 of the 79 
mixed epithelial tumors, or 96 per cent, were associ- 
ated with a poorly differentiated or a highly undiffer- 
entiated adenocarcinomatous component. As might be 
expected, two of three of theses tumors invaded the 
myometrium and over 40 per cent had deeply invaded 
the myometrium. 

No information regarding lymph node metastases is 
available from this study, It would not be unreasonable 
to expect a higher incidence of involved lymph nodes, 
and, consequently, the cure rates might not be as good 
with conventional therapy, when compared, stage for 
stage, with cases of pure endometrial carcinoma. 

We do not have a group of pure adenocarcinomas of 
the endometrium, so that comparison of the end re- 
sults of treatment with those for mixed endometrial 
carcinomas, either as a total group or stage for stage, is 
not possible. Such a clinical pathologic study should 
quickly confirm or refute the poorer prognosis that we 
believe exists with these mixed epithelial tumors. 

The authors are to be commended for furthering 
our clinical knowledge on the behavior and nature of 
these histologic types of uterine cancers. Personally, 
our laboratory does not distinguish these forms of cer- 
vical or endometrial carcinomas in their reports, 
probably because of a lack of awareness of the clinical 
and therapeutic impact of these carcinomas over and 
above that of the pure epithelial carcinomas of the 
uterus. 

I have two questions: (1) To what extent did the 
squamous component of mixed epithelial endometrial 
cancers, with its varying degrees of differentiation, 
predominate over the glandular component of the 
tumor? Reagan has reported that the epidermal com- 
ponent was dominant in 40 per cent of his material. I 
personally find this percentage to be somewhat high. 
(2) What would the author suggest as an appropriate 
means of treating an otherwise healthy 65-year-old pa- 
tient with a Stage IA or IB mixed epithelial carcinoma 
of the endometrium? 

DR. JULIAN (Closing). The purpose of making any 
subdivision pathologically is only to ascertain if the 
tumors in the categories behave differently in terms of 
their biological behavior or their response to therapy., 
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We were unable to point out any real difference, in a 
statistically meaningful fashion, between the adeno- 
squamous and the adenoepidermoid tumors of the 
endometrium. 

As to the trends, it was difficult to establish anything 
in this regard. Because we are now more aware of the 
tumor, we make the diagnosis a little more frequently. 
In addition, more people know we are interested in the 
tumor and send us pathologic specimens. There really 
is no denominator for this figure, and I hesitate to 
make any other extrapolations from the information. 

There is little prognostic difference between very 
poorly differentiated endometrial cancer, adenoepi- 
dermoid carcinoma, or adenosquamous carcinoma 
of the endometrium. They have the same variety 
of five-year survival rates and the same index of 
myometrial extension, and they seem to respond in the 
same way to therapy. Perhaps that is one of the mes- 
sages that we should extract from the paper. 

I believe that the management of Stage I endometri- 
al carcinomas should be primarily operative. In other 
words, primary total abdominal hysterectomy-bilateral 
salpingo-oophorectomy, with subsequent radiation de- 
pendent on the operative findings and pathology. I 
would suggest external radiation to the whole pelvis in 
addition to vaginal radiation for those patients with 
deep myometrial invasion. For those patents with 
superficial myometrial invasion, only vaginal radiation 
need be considered. No postoperative radiation should 
be given in grade | disease without myometrial inva- 
sion. 

Dr. Tovall asked why the adenosquamous compo- 
nent of the cervix was infrequent. I really do not know. 

As far as the difference between our 1954 to 1963 
survival figures, from the annual report of cervical le- 
sions, versus the survival rates for these cervical lesions, 
I think that the over-all survival rates were not that 
much different. When the rates are compared stage for 
stage, there was a really significant difference between 
Stage I and Stage II disease, and these types of car- 
cinoma had a much poorer prognosis. 

To what extent the squamous or epidermoid com- 
ponent predominated can be answered in the following 
manner. It varied a great deal. In many areas it was 
moderately predominant; in others it was not pre- 
dominant. It also varied from section to section. 
This study included only those patients. who had 
predominantly adenoepidermoid or adenosquamous 
tumors, and it excluded those cases in which there 
were small foci of adenoepidermoid or adenosqua- 
mous pathology. 
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Eine neue Methode der Exstirpation des ganzen Uterus 
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Freund, of Breslau, successfully performed the first 
hysterectomy for carcinoma. Others had suggested, as 
much as a century earlier, that the cancerous uterus 
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could be surgically extirpated, and several workers had 
performed abdominal hysterectomy for other condi- 
tions. However, it is to Freund that the credit belongs 
for inventing the operation along principles upon 
which modern radical hysterectomy for carcinoma of 
the cervix is based. The operation, performed on a 
62-year-old woman, employed several innovations. 
The patient was tilted to elevate the pelvis (12 years 
before Trendelenburg's description of this position); 
the patient was thoroughly scrubbed with a 10 per cent 
solution of carbolic acid; a midline incision was made, 
and the intestines were carefully wrapped in warm car- 
bolized towels and placed on the abdomen. A stout 
ligature on the fundus allowed the uterus to be lifted 
upward. Ligatures were successively placed around the 
Fallopian tubes, the broad ligaments, and the blood 
vessels. The bladder was dissected off the uterus, and 
an opening was made through the cul-de-sac into the 
vagina. The uterus was gradually removed as all re- 
maining connections were severed. Then the pelvis was 
thoroughly reperitonealized. Freund worked methodi- 
cally, practiced careful antisepsis according to Lister's 
ideal, and insisted on complete hemostasis. He almost 
simultaneously published an abstract (Klin. Woch- 
enschr. 15: 417, 1878) and a more extended account 
(Zentralbl Gynaekol. 2: 265, 1878) of this epochal 
operation. Despite his success, the appalling mortal- 
ity rate associated with the procedure caused it to fall 
into disrepute for several decades. Other gynecologists 
such as E. Ries, A. K. Mackenrodt, P. Zweifel, and A. S. 
G. Dóderlein added useful modifications, but it re- 
mained for the genius of Ernest Wertheim to success- 
fully revive and extend this approach. 
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ITEMS 


International Symposium on Genito-Urinary 
Trichomoniasis 


An International Symposium on Genito-Urinary 
Trichomoniasis will be held in Paris, France, July 8 and 
9, 1977. For information, contact: Dr. A. Fari, 
S.I. T.G.U., 5 Bld de Strasbourg, 75010 Paris, France. 


Educational Objectives for Residents in 
Obstetrics and Gynecology 


"Educational Objectives for Residents in Obstetrics 
and Gynecology" is a new document to serve as an 
educational guide and self-assessment tool for resi- 
dents in obstetrics-gynecology. It spells out for resi- 
dents what they should know and be able to perform by 
the time they have completed their training. The 
document sets up specific examples of patient and clin- 
ical situations and defines the skills and knowledge a 
resident needs for each situation. It is designed to serve 
as a standard against which both residents and pro- 
gram directors can evaluate their performances. 

The "Objectives" were developed over a two-year 
period by a Cooperative Committee composed of 
members of the Council on Resident Education in 
Obstetrics and Gynecology (CREOG) and the Ameri- 
can Association of Obstetricians and Gynecologists 
Foundation, Inc., in conjunction with the directors and 
residents of twenty residency programs. After field 
testing, the document was published in December, 
1976, and distributed to residents and directors of 
residency programs in the United States. 

The “Objectives” are expected to play an important 
part in the development of curricula for obstetrics- 
gynecologic residencies, the improvement of tra- 
ditional educational techniques, and the development 
of new educational models. 

Copies of the “Educational Objectives” are available 
from the CREOG office at a cost of $3.00, payable 
upon order, to: CREOG, No. 2700, One East Wacker 
Dr., Chicago, Illinois 60601. Orders are mailed by 
first-class postage, upon receipt in the CREOG office of 
prepaid orders. 

The “Program Director and Faculty Manual” ex- 
plains the newer educational concepts embodied in the 
“Objectives” and demonstrates their usefulness. Di- 
rectors of programs in the United States were sent 
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three copies of this “Manual” with the initial distribu- 
tion of the “Objectives.” Additional copies of the 
“Manual” are available without cost to Directors, for 
their teaching staff, from the CREOG office. 


Seventh Asian Congress in Obstetrics and 
Gynaecology 


The Seventh Asian Congress in Obstetrics and 
Gynaecology will be held in Bangkok, Thailand, 
November 20-25, 1977. For information, write: The 
Secretary General, VII AFOG Congress, c/o Family 
Planning Research Unit, Department of Obstetrics and 
Gynecology, Siriraj Hospital, Bangkok 7, Thailand. 


Problems of Prematurity 


The Rochester Regional Perinatal Center, of the 
University of Rochester School of Medicine and Den- 
tistry, Rochester, New York, announces a two-day con- 
ference on “Problems of Prematurity,” to be held on 
May 19-20, 1977, at Strong Memorial Hospital, 
Rochester, New York. For further information and 
registration, write: Catherine M. Petocchi, Rochester 
Regional Perinatal Center, P. O. Box 668, Strong 
Memorial Hospital, Rochester, New York 14642. 


Course in Pelvic Endoscopy 


SUNY-Upstate Medical Center announces a Course 
in Pelvic Endoscopy, June 2-3, 1977, Hotel Syracuse, 
Syracuse, New York. For information, write to: Pro- 
gram Assistant, Office of Graduate and Continuing 
Education, State University of New York, Upstate 
Medical Center, 750 E. Adams St., Syracuse, New York 
13210. Telephone: (315) 473-4607. 


Course in Gynecologic Endoscopy 


A Course in Gynecologic Endoscopy, sponsored by 
the New Jersey Fertility Foundation, will be held June 
9-10 and October 13-14, 1977, at Roselle Park, New 
Jersey. It will be accredited by the American College of 
Obstetricians and Gynecologists for 20 cognates and by 
the American Medical Association for 13 credits in 
Category I. For further information, contact: G. E. 
Laubach, M.D., 14 E. Westfield Ave., Roselle Park, 
New Jersey 07204. 
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ADVERSE REACTIONS: N t is virtually nontoxic and nonsensi- 


izing and is well tolerat ed 1 y all age groups, even on prolonged 
je L it. C 


01977 E. R. Sauibb & Sons 


'irect to pharmacist: 





So A ‘Mion 
7 Qotimazok d 10 e Nitrate - 
Tablet : 


Cream 
E weal 





*Suggested list price from manufa: 


administration. If irritation on intravaginal use shc Tor 


tinue medication. 


For full prescribing information, consult package it 


HOW SUPPLIED: Available in packages of 15 and 30 indi 


wrapped tablets with applicator and in Unimatic™ « 
carton—each cello-protected single-d 


single-dose packs per 


consists of one individually foil wrapped tablet, one app 


one 


SQUIB 


MYCOSTATIN Vaginal Tablets 
. ystatin Vaginal Tabl^ts U.S.P 


n ( 


697-50 


®, 
The Priceless Ingredient of every prod 


"Instructions for the Patient’ leaflet 


is the honor and integrity of its maker 
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Comprehensive 
Group Health 


(Winston-Salem, North Carolina) 


A new prepaid group health plan (Multi-specialty) 
opened July, 1976, for employees of R.J. Reynolds 
Industries, Inc. Assured growth, continuing expansion. 
The following board-qualified specialists are needed: 


INTERNISTS OB/GYN 


This represents an opportunity to practice under ideal 
conditions in modern new facilities and excellent 
hospitals. Medical school environment. 
Winston-Salem is located in the Piedmont section of 
North Carolina and is within reasonable driving 
distances to the Atlantic Ocean and Blue Ridge 
Mountains. The city is noted for its cultural, 
recreational, and college environments. 

Salary commensurate with experience, Liberal fringe 
benefits including paid vacation, CME, retirement, 
life insurance, and health coverage. Malpractice 
insurance paid. Relocation expenses paid. 


Send curriculum vitae, including salary requirements to: 


PERSONALIZED anette ey 1e 


LIBRARY CASES w aoe 78 sii 


if Equal Opportunity Employer M/F 











Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire 
year's issues. Designed to keep your journal 
copies near at hand in your office, library, or 
home. 

Your case is heavy bookbinder’s board in 
a rich red Kivar cover. Files are scuff- 


This Publication 
resistant and washable. iS Available in 
Lettering is stamped in gold leaf and the 


cases make a fit companion for the most 
costly binding MICROFORM 


Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt 
shipment. 








Jesse Jones Box Corporation (est. 1843) 
P. O’ Box 5120 
Philadelphia, Pa. 19141 


Df ‘ 





Please send me, postpaid library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.25 each (3/$12., 6/$22.) 


[L] NEW SIZE (8'/" x 11") 
OLD SIZE (7'" X 10⁄4") for copies prior to 1975 











Names University Microfilms International 
Address = Dept. F.A. Dept. F.A. 

/ 300 North Zeeb Road i8 Bedford Row 
2 Lc a Se) daaa Ann Arbor, MI 48106 London, WC1R 4EJ 


U.S.A. England 





EDITORS! REVIEWERS! 
AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POI AND 


IN MONILIASIS 
BETADINE Microbicides 
Vaginitis Regimen 


Full Prescribing Information 








Lethal to monilia 








Gentle to patients 


IN MONILIASIS 


High cure rate is achieved in monilial 
vaginitis with the topical regimen 
employing BETADINE Microbicides: 


BETADINE SOLUTION 
BETADINE VAGINAL GEL 


(povidone-iodine) 


BETADINE DOUCHE 


Easy-to-follow regimen 

In the office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution which is promptly and 
decisively microbicidal. Prescribe 
BETADINE Vaginal Gel (povidone- 
iodine), one applicatorful of which is 
to be inserted each night, followed 
the next morning by BETADINE 


Douche in therapeutic concentration 
—2 tablespoonfuls to a quart of luke- 
warm water. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. In more 
resistant cases, the regimen may 
have to be continued through 1 or 2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa and do not stain skin and 
natural fabrics. 


Lethal to other vaginal 


pathogens too 

The broad-spectrum microbicidal 
action of BETADINE Microbicides 
kills not only monilia, but also Trich- 
omonas and Hemophilus vaginalis. 


Unlike exclusively antimonilial agents, 
the BETADINE MICROBICIDES 
VAGINITIS REGIMEN is not contra- 
indicated when Trichomonas or H. vag- 
inalis is present. 

BETADINE Microbicides kill both 
gram-positive and gram-negative 
bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 


vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific vaginitis. 


Purdue Frederick 


See adjoining page for full 
prescribing information. scsss 178376 


Happy ROMECOMING for then new mother 


EO 





Forcontinued Vi It will not dry or macerate the skin, and is 


easily removed with soap and water. 


relief of postepisiotomy 
discomfort send her home 
from the hospital with 


DERMOPLAST. 


Aerosol 


What DERMOPLAST starts doing to relieve 
postepisiotomy discomfort in the hospital, it 
can keep doing at home—to help make the 
new mother's first days with her baby as 
enjoyable as they should be. DERMOPLAST 
permeates the suture line without affecting 
sutures, and relieves itching that accom- 
panies tissue regeneration and hair regrowth. 





DERMOPLAST is easy to apply—sprays from 


any angle. Available in three sizes, including 


convenient 3-oz. size that is especially de- 


signed for self-administration by the patient. ' 


DERMOPLAST Aerosol Spray contains: 
Benzocaine, w/w 4.596; benzethonium 
chloride, w/w 0.1%; menthol, w/w 0.5%; 
oxyquinoline benzoate, w/w 1.2%; and 
methylparaben, w/w 2.0%. Inactive ingre- 


dients, vegetable oils and propellant. Also 
contains 1.9% isopropyl alcohol. 


For additional indications, full directions 
for use, and warnings, see label copy 
on DERMOPLAST Aerosol Spray can. 


AYERST LABORATORIES 
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intrauterine | 
copper contraceptive 









Cu- 


A practical nonhormonal 
alternative to “the Pill" 


Probable first-year effectiveness of various * A low cumulative failure rate of only 
contraceptive methods: 1.8 per 100 women for the first year; 
"Total abstinence TE Tur 300«| 2.8 per 100 women after two years; 
rilization - mu a 99.9%| down to just 3.3 per 100 women 
| TOIT after three years of use. 
976-99. 326 agn i 
e Minimal insertion pain for nulliparous 
as well as multiparous women. 
* Excellent patient comfort with 
minimal menstrual blood loss attribut- 
able to the presence of the Cu-/. 





Diaphragm 


h gel 


ide. | References: 1. ane Redi be on Obstetrics and 
O &9L3 Gynecology, Food and Drug Administration: Second Report on 
ele the Oral Contraceptives, Washington, D.C., U.S. Government 
Printing Office, August 1, 1969. 2. Data submitted by Searle 
Laboratories on file with the FDA. 3. Venning, G.R.: The Contra- 
ceptive Pill, Br. Med. J. 2:899, 1961. 


The recommended technique for accurate 
fundal placement minimizes cramps, 
bleeding, expulsions (even pregnancies). 


Your Searle representative is proud to offer 
these educational materials to help you to improve 
your insertion technique: 


Pelvic models and “demonstrator” copper sevens 
for practice use. The model allows insertion errors 
to be noted at once for on-the-spot correction. 


Instructional film clearly and concisely delineates 
the insertion procedure and, with animated 
sequences, shows the results of errors and how 
they may be avoided. f 


Patient booklets present facts that your patient will 
need to help her make an informed choice regard- 
ing this contraceptive method. Additionally, they 
answer many questions arising after the insertion. 

Your representative offers a patient log for the 
chronologic recording of insertions to aid in the 
recall of patients for reexamination or for replace- 
ments, plus form letters for notifying patients when 
it is time for them to have their copper sevens 
replaced. ‘ 


SEARLE | Searle Laboratories 
Division of G.D. Searle & Co 


Box 5110, Chicago. Illinois 60680 6B2-R 





Cu-7® (brand of intrauterine copper contraceptive} 
Description: The plasti 


omponent of the 7 is composed 
of pharmoceutico! grade polypropylene homopolymer with 
barium sulfate added to render it radiopaque. Its shape op- 
proximates the number 7; it is substantially smaller than pre- 
viously avoilable intrauterine devices 


á ^ ard + f | limh ` f ^no " ^ 
toneg around e vertico! D IS O pure, virgin electro- 


lytic copper wire providing 200mm* of exposed copper sur- 


face area. A polypropylene retrieval thread is fastened to the 
tree end yf the vertical limb 3 the Cu-7 
T Coin 7 ` $ `; tut A | T 
| he supplied with a simple fubulgr polypropylene 


inserter. All components ore sterile 

Pharmacology: Available data indicate that the controcep- 
tive effectiveness of the Cu-7 is enhanced by a minute quan- 
tity of copper released continuously from the coiled copper 
into the uterine cavity 


The exact mechanism by which meto 


me c copper enhances 
the contraceptive effect of an IUD has not been conclusively 
demonstrated. Various hypotheses have been odvonced, the 
most common being thol copper placed in the uterus inter- 
feres with enzymatic or other processes thot regulate blasto- 
cyst impiontoatior 

A 


Animal studies suggest that copper moy play an additional 


role by reduction of sperm transport within the uterine 


environment 


Indication and Usage: Prevention of pregnancy: The Cu-7 is 
one of several safe ond effective methods of contraception 


which moy be considered tor a particular potient 
ad 
g 


Is 
Different event rotes have been reported with the use of dif- 
ntraceptives. Inasmuch as these rates 


yre usually derived from seporote studies conducted by dif- 


ferent intrauterine 


ferent investigators in several population groups, a compor- 
son connot be made with precision. Even in different studies 
with the same contraceptive, considerobly different rates are 
ikely to be obtoined because of differing characteristics of 
the study population. Furthermore, event rotes per unit of time 
tend to be lower as clinical experience is expanded, possibly 
due to retention in the clinical study of those patients who 


accept the treatment regimen, not having discontinued due 





to adverse reactions or pregnancy, so that those remaining 
in the study were those less susceptible. In clinicol triols of 
the Cu-7 conducted by Searle Laborotories, use effectiveness 


was determined as follows for parous and nulliparous women 


as tabulated by the life table method. (Rates are expressed 
as cumulative events per 100 women through 12, 24, ond 36 


months of Se 


This experience encompasses 403,427 woman-months of 


ise, including 12 months for 12.013 women, 24 months for 


c 


12M 24 Mont! 15 Month 
P i Po N N 
F; 9 j 33 
x a AR 3 9 
Me 
8 43 28.4 
g A 4 Ad 9 


Contraindications: The presence of any of the following at 


the scheduled time of insertion constitutes o contraindication 





pregnancy or suspicion of pregnoncy, significant anemia ab- 


normalities of the uterine covity. acute pelv 


nflammatory 
disease or o history of repeated pelvic inflammatory disease 


postpartum endometritis or infected abortion in the past three 


months, previous ectopic pregnoncy, endometrio! or servica 
disease such as hyperplasia or carcinoma, unexplained vag- 
nal bleeding until cancer hos been ruled out, acute cervicitis 
and a known or suspe cted'allerqy fo copper 

Warnings: A. Pregnoncy: (1) Septic abortion: Reports have 
indicated an increased incidence of septic abortion ossoci- 
ited ir T stonces with seoticemia, septic shock nd 


death in patients becoming pregnant with an IUD in place 


In some cases, the initial symptoms have been insidious and 
iot easily recognized. It pregnanc should occur witho | u-7 
} ivi í J U u Yor Hu 9 UU 
n situ, the -7 st 1 be removed it The string IS vis ble or 
if rem proves to be or would be difficult, interruption of 
the pregnoncy sf 1 De nsidered ond ffered as Nn optior 
If the patient elects to maintain the pregnancy and the C U-7 
remoir tu. she should be warned that there moy be an 
increased risk of sepsis and she should be followed with 

) ance 


2) Ectopic preanancy: A preqgancy which occurs while a 


patient is using on IUD is more likely to be ectopic in nature 
Therefore, such patients who become pregnant should be 
arefully evaluated for this possibility 
Q | 
B severe pe te f O c f y, serio ely n 
fection whict U nsive to treatment moy r with an 
D in sit nder h circumstances, the Cu-7 should be 
removed, appropriate bacteriologic studies done, ond appro- 
priate t r tuted 
C Partarntion: Pe rforations of the uterus hove oc curred, 
jsuolly during insertions into patients sooner than two 
months after abortion or delivery. If penetration into the ab- 
taming ait f iporotomy or lopor py should be 
performed as soon os medically feasible and the Cu-7 re 
moved. Loca! intlammotory reaction with abscess formation 
s a possibility if the ! is left in the abdomen Cervicaleper- 
forations, often asymptomatic, have also been regorted. Ii 
these occur, the device should be removed 
D. Microwave therapy: The use of microwave therapy in a 





patient with o metal-containing prosthesis may cause heat in- 


ry to the surrounding t e. Therefore microwave gherapy 
to the abdominal and sacral areas should not be used on 
f Yt ent i e 

t. Looper errects. Add igi amounts O )pper )vaioble 
to the body f m the jv pre pitate syn ptoms nwomen 
with undiagnosed Wilson's disease. The incidence of Wilson's 
Jisease is 1 in 200,000. The -term effects on the offspring 


of the presence of copper in the uterus during pregnancy are 
unknown 
Precautions and Routine Examinations: A_ Patient exomino- 
tion: The physician should determine that the patient is not 
pregnant. A pelvic examination ond gonorrhea culture should 
be done. The possibility of insertion in the presence of on 
existing undetermined pregnancy is reduced if insertion is 
performed during the latter part of the menstrual period or 
one or two days thereafter. The Cu-7 should not be inserted 
post partum or post abortion until involution of the uterus 
has been completed. Sound the uterus prior to insertion and 
exercise care to avoid perforation. Do not use excessive force 
It is, however, necessory to ploce the Cu-7 os high as possible 
within the uterine cavity to help avoid downward disploce- 
ment or expulsion that could result in a pregnancy 

Since the Cu-7 represents o different design in intrauterine 
contraception, physicians are cautioned thot it is imperative 
for them to become thoroughly familiar with the instructions 
for use before attempting placement of the Cu-7 

B. Requirements for continuation and removal ; (1) The Cu-7 
must be replaced before the end of the third year of use. There 
is no evidence that contraceptive efficacy decreases with time 
n up to three years of use. The contraceptive effectiveness 
after three years has not been established; therefore, the 
patient should be informed of the known duration of contro- 
ceptive efficacy and be advised thot the Cu-7 should be re- 
moved in three yeors 

2) The Cu-7 should be removed for the following medical 
reasons: menorrhagia and/or metrorrhagio producing one- 
mia; uncontrolled pelvic infection; intractable pain often ag- 
gravated by intercourse, dyspareunia; pregnancy, if the 
string is visible; endometrial or cervical malignancy; uterine 
or cervical perforation; or any indication of partial expulsion 

(3) If the retrieval thread cannot be visualized it may have 
retracted into the uterus or have been broken off, or the Cu-7 
may have been expelled. Localization usually may be made 
by feeling with a probe; if not, x-ray or sonography can be 
used. When the physician elects to recover o Cu-7 with the 
thread not visible, the removal instructions should be 
considered 

C. Continuing care of patients: (1) Patients should be reex- 
aminedand evaluated within three months after Cu-7 insertion 

(2) Routine annual examination with appropriate medical 
ond laboratory evaluation should be corried out 

(3) If any patient with a Cu-7 suddenly develops overt clini- 
cal hepatitis or abnormol liver function tests, appropriate di- 
agnostic procedures should be initiated 

4) The patient should be told thot some light bleeding or 
cromps moy occur during the first few days after insertion, 
but if these symptoms continue or ore severe she should re- 
port to her physician. She should be instructed on how to in- 
spect periodically to make certain thot the thread still pro- 
trudes from the cervix and cautioned thot thereis no protection 
f the device has been expelled. She should also be coutioned 
not to displace the Cu-7 by pulling on the thread, ond told to 
return within three years for removal of the Cu-7 and replace- 
ment if desired 





5) A report has appeared in the literature suggesting that 

a copper-induced urticarial allergic skin reaction developed in 
a woman using o copper !UD. If symptoms of such on allergic 
response occur the patient should be instructed to teil the con- 
sulting physician that a copper-beoring device is being used 
Adverse Reactions: Perforotions of the uterus and cervix have 
occurred. Perforation into the abdomen hos been followed by 
abdominal adhesions, intestinal penetration, intestinal ob- 
struction, Gnd inflammation and erosion of adjacent viscero 
Pregnancy has occurred with the Cu-7 in situ when the Cu-7 
has been portially or completely expelled 

The incidence of spontaneous abortion, when conception 
occurs with intrauterine devices in situ, appears to be in- 
creased over that in unprotected women. Insertion cramping, 
usually of no more than a few seconds’ duration, may occur; 
however, some women may experience resicual cramping for 
several hours or even days. Intermenstrual spotting or bleed- 
ng or prolongation of menstrual flow may occur in the first 
few cycles. Uncommonly, pelvic infection hos been reported 
Complete or portial expulsion moy sometimes occur, portici 
larly in those patients with uteri measuring less than 6.5 cm 
by sounding. The following complaints have also been re- 
ported with IUDs although their relation to the Cu-7 has not 
been established: amenorrhea or delayed menses, bockaches 
cervical erosion, cystic masses in the pelvis, vaginitis, leg pain 
or soreness, weight loss or gain, nervousness, dyspareunia 
cystitis, endometritis, septic abortion, septicemia, leukor- 
rhea, ectopic pregnoncy, difficult removal, uterine embed- 
ment, anemia, pain, and bradycardia and syncope secondary 
to insertion 
Dosage and Administration: The Cu-7 is to de placed in the 
uterine covity 
The smoll diameter of the Cu-7 facilitates eosy insertion in 
nulligravidous and nulliparous, as well as porous women. The 
optimal time of insertion is during the latter part of the men 
strual flow or one or two days thereafter. The cervical canol 
s relatively more patent at this time, and there is littlechance 
that the patient moy be pregnant 

Present information indicates that efficacy is retained for 
36 months. Until adequate doto indicating a longer effective 
fe become available, the Cu-7 must be removed within 36 
months from the date of msertion and o new one inserted if 
desired. If partial expulsion occurs, removal ts indicated, ond 
a new Cu-7 may be inserted. Removol of the Cu-7 may also be 
ndicated in the event of heavy or persistent bleeding 

The physician should become thoroughly familiar with the 
nstructions for use before attempting insertion or removol of 
the Cu-7 
How Supplied: Available in cartons of 6 and boxes of 30 ond 
100 sterile units (Cu-7 with an inserter) and sufficient patient 
identification cords 


flexible, 
accurate, 
easy-to-read, 
disposable 


intrauterine 
sound 


e small diameter 
Same diameter as the Cu-/" intra- 
uterine copper contraceptive — 
only 3 mm. to facilitate sounding 
of even nulliparas with little 
patient distress. 


e As flexible as the inserter with 
Cu-7 inside. 


e accurate and legible 
After insertion of sound to the 
fundus, push the slide to the cervix, 
lift the proximal end of the slide to 
"lock" it in place on the sound; 
remove the sound and read the 
precise depth in centimeters at the 
pointer in the window of the slide. 


See your Searle representative 
for a demonstration. It will be worth 
your while to place your first order 
with your surgical supply house 
through a representative, who will 
make you a one-time introductory 
offer. Mark-7 is available in single- 


use units, packaged sterile in 
12s and 30s. 


New 


Mark-7 


brand of disposable intrauterine sound 


SEARLE | Searle Laboratories 
Division of G.D Searle & Co 
Box 5110, Chicago. Illinois 60680 





2qcieroiaes 


may be implicated 

in a number of clinical situations, 
including... 

e Septic abortions 

» deep wounds 

e bacteremia 

e metastatic or other abscesses in association 


with thromboembolic phenomena 


Sensitivity testing is always 
recommended prior to instituting 
therapy with Chloromycetin 
(chloramphenicol). However, in 
some situations, it may be neces- 
sary to administer Chloromycetin 
before sensitivity tests have been 
completed. 


Bacteroides are the most prevalent 
microbial flora of man. They are 
anaerobic, aero-intolerant, non- 
sporeforming, nonmotile, gram- 
negative bacilli. They most often 
appear in mixed infections, and are 
highly opportunistic. Further, they 
are very difficult to culture. 


Under normal conditions, bacte- 
roides are benign. But in infectious 
situations they can be extremely 
virulent. 


Fortunately, most bacteroides 
infections are susceptible to 
Chloromycetin (chlorampheni- 
col) therapy. Yet, all too often their 
presence goes undetected. So 
today, many authorities recommend 
early—and vigorous—treatment 
with Chloromycetin when the 
Clinical impression suggests that a 
Bacteroides infection is present. 
Chioromycetin must be used only 
in those serious infections for 
which less potentially dangerous 


drugs are ineffective or 
contraindicated. 


But when bacteroides are imp 
cated, Chloromycetin (chlora 

phenicol) therapy may well be 
conservative course. For, in su 
situations, the benefits-to-risk 
with Chloromycetinis very favor 


See next page for full prescribi 
information. 





sOCTerOlaes... 


often an indication for 


CHLOROMYCETIN 


(chloramphenicol) Sodium Succinate 


PARKE-DAVIS 





Prescribing information—Chloromycetin 
Cnr Ahem dct eii Sodium Succinate 
or intravenous administration 


WARNING 
Serious and fatal blood dyscrasias (aplastic 
anemia, hypoplastic anemia, thrombocytopenia, 
and granulocytopenia) are known to occur after 
the administration of chloramphenicol. In addi- 
tion, there have been reports of aplastic anemia 
attributed to chloramphenicol which later termi- 
nated in leukemia. Blood dyscrasias have oc- 
curred after both short-term and prolonged 


therapy with this drug. Chloramphenicol must 
not be used when less potentially dangerous 
agents will be effective, as described in the 
Indications section. It must not be used in the 


treatment of trivial infections or where it is not 
indicated, as in colds, influenza, infections of the 
throat; or as a prophylactic agent to prevent 
bacterial infections. 

Precautions: It is essential that adequate blood 
studies be made during treatment with the drug. 
While blood studies may detect early peripheral 
blood changes, such as leukopenia, reticulocyto- 

enia, or granulocytopenia, before wien i become 
rreversible, such studies cannot be relied on to 
detect bone marrow depression prior to develop- 
ment of aplastic anemia. To facilitate appropriate 
studies and observation during therapy, it is 
desirable that patients be hospitalized. 





IMPORTANT CONSIDERATIONS IN PRESCRIBING IN- 
JECTABLE CHLORAMPHENICOL SODIUM SUCCINATE 


CHLORAMPHENICOL SODIUM SUCCINATE IS IN- 
TENDED FOR INTRAVENOUS USE ONLY. IT HAS 
BEEN DEMONSTRATED TO BE INEFFECTIVE WHEN 
GIVEN INTRAMUSCULARLY. 


1. Chloramphenicol sodium succinate must be hydro- 
lyzed to its microbiologically active form and there is 
a lag in achieving adequate blood levels compared 
with the base given intravenously. 

2. The oral form of chloramphenicol is readily absorbed 
and adequate blood levels are achieved and main- 
tained on the recommended dosage. 

3. Patients started on intravenous chloramphenicol so- 
dium succinate should be changed to the oral form 
as soon as practicable. 


DESCRIPTION 


Chloramphenicol is an antibiotic that is clinically use- 
ful for, and should be reserved for, serious infections 
caused by organisms susceptible to its antimicrobial 
effects when less potentially hazardous therapeutic 
agents are ineffective or contraindicated. Sensitivity 
testing is essential to determine its indicated use, but 
may be performed concurrently with therapy initiated 
on clinical impression that one of the indicated condi- 
tions exists (see Indications section). 

Each gram (10 ml of a 10% solution) of chloram- 
phenicol sodium succinate contains approximately 52 
mg (2.25 mEq) of sodium. 


ACTIONS AND PHARMACOLOGY 


In vitro chloramphenicol exerts mainly a bacteriostatic 
effect on a wide range of gram-negative and gram- 
positive bacteria and is active jn vitro against rickett- 
sias, the lymphogranuloma-psittacosis group, and Vibrio 
cholerae. |t is particularly active against Sa/monelia 
typhi and Hemophilus influenzae. The mode of action 
is through interference or inhibition of protein syn- 
thesis in intact cells and in cell-free systems. 
Chloramphenicol administered orally is absorbed 
rapidly from the intestinal tract. In controlled studies 
in adult volunteers using the recommended dosage of 
50 mg/kg/day a dosage of 1 g every six hours for eight 
doses was given. Using the microbiological assay 
method, the average peak serum level was 11.2 mcg/ml 
one hour after the first dose. A cumulative effect gave 
a peak rise to 18.4 mcg/ml after the fifth dose of 1 g. 
Mean serum levels ranged from 8 to 14 mcg/ml over the 
48-hour period. Total urinary excretion of chloramphen- 
icol in these studies ranged from a low of 68% to a 
high of 9996 over a three-day period. From 896 to 1296 
of the antibiotic excreted is in the form of free chlor- 
amphenicol; the remainder consists of microbiolog- 
ically inactive metabolites, principally the conjugate 
with glucuronic acid. Since the glucuronide is excreted 
rapidly, most chloramphenicol detected in the blood is 
in the microbiologically active free form. Despite the 
small proportion of unchanged drug excreted in the 
urine, the concentration of free chloramphenicol is 
relatively high, amounting to several hundred pm 
in patients receiving divided doses of 50 mg/kg/day. 
Small amounts of active drug are found in bile and 
feces. Chloramphenicol diffuses rapidly, but its distri- 
bution is not uniform. Highest concentrations are found 
in liver and kidney, and lowest concentrations are found 
in brain and cerebrospinal fluid. Chloramphenicol en- 
ters cerebrospinal fluid even in the absence of menin- 
geal inflammation, appearing in concentrations about 
half of those found in the blood. Measurable levels are 
also detected in pleural and in ascitic fluids, saliva, 
milk, and in the aqueous and vitreous humors. Transport 
across the placental barrier occurs with somewhat lower 
concentration in cord blood of newborn infants than 


in maternal blood. 
INDICATIONS 

In accord with the concepts in the Warning Box and 
this Indications section, chloramphenicol must be 
used only in those serious infections for which less 
otentially dangerous drugs are ineffective or con- 
raindicated. However, chloramphenicol may be 
chosen to initiate antibiotic therapy on the clinical 
impression that one of the conditions below is be- 
lieved to be prosent in vitro sensitivity tests should 
be performed concurrently so that the drug may be 
discontinued as soon as meee if less potentially 
dangerous agents are indicated by such tests. The 
decision to continue use of chloramphenicol rather 
than another antibiotic when both are suggested by 


in vitro studies to be effective against a specific 
pathogen should be based upon severity of the in- 
fection, susceptibility of the pathogen to the various 
antimicrobial drugs, efficacy of the various drugs in 
the infection, and the important additional concepts 
contained in the Warning Box above. 
1. Acute infections caused by S typhi* 

It is not recommended for the routine treatment of 

the typhoid carrier state. 
2. Serious infections caused by susceptible strains in 

accordance with the concepts expressed above. 

a) Salmonella species 

b) H influenzae, specifically meningeal infections 

c) Rickettsia 

d) Lymphogranuloma-psittacosis group 

e) Various gram-negative bacteria causing bacte- 
romig, meningitis, or other serious gram-negative infec- 
ions 

f) Other susceptible organisms which have been 
demonstrated to be resistant to all other appropriate 
antimicrobial agents 
3. Cystic fibrosis regimens 


*in the treatment of typhoid fever, some authorities recommend 
that chloramphenicol be administered at therapeutic levels for 8 
to 10 days after the patient has become afebrile to lessen the pos- 
sibility of relapse. 


CONTRAINDICATIONS 
Chloramphenicol is contraindicated in individuals with 
a history of previous hypersensitivity and/or toxic reac- 
tion to it. It must not be used in the treatment of trivial 
infections or where it is not indicated, as in colds, in- 
fluenza, infections of the throat; or as a prophylactic 
agent to prevent bacterial infection. 


PRECAUTIONS 

1. Base line blood studies should be followed by peri- 
odic blood studies approximately every two days during 
therapy. The drug should be discontinued upon appear- 
ance of reticulocytopenia, leukopenia, thrombocytope- 
nia, anemia, or any other blood study findings attribut- 
able to chloramphenicol. However, it should be noted 
that such studies do not exclude the possible later 
appearance of the irreversible type of bone marrow 
depression. 

2. Repeated courses of the drug should be avoided 
if at all possible. Treatment should not be continued 
longer than required to produce a cure with little or no 
risk of relapse of the disease. 

3. Concurrent therapy with other drugs that may 
cause bone marrow depression should be avoided. 

4. Excessive blood levels may result from administra- 
tion of the recommended dose to patients with im- 
paired liver or kidney function, including that due to 
immature metabolic processes in the infant. The dosage 
should be adjusted accordingly or, preferably, the blood 
concentration should be determined at appropriate 
intervals. 

5. There are no studies to establish the safety of this 
drug in pregnancy. 

6. Since chloramphenicol readily crosses the pla- 
cental barrier, caution in use of the drug is particularly 
important during pregnancy at term or during labor be- 
cause of potential toxic effects on the fetus (gray syn- 
drome). 

7. Precaution should be used in therapy of premature 
and full-term infants to avoid gray syndrome toxicity. 
(See Adverse Reactions.) Serum drug levels should 
d carefully followed during therapy of the newborn 
infant. 

8. Precaution should be used in therapy during lacta- 
tion because of the possibility of toxic effects on the 
nursing infant. 

9. The use of this antibiotic, as with other antibiotics, 
may result in an overgrowth of nonsusceptible organ- 
isms, including fungi. If infections caused by nonsus- 
ceptible organisms appear during therapy, appropriate 
measures should be taken. 


ADVERSE REACTIONS 
1. Blood Dyscrasias 

The most serious adverse effect of chloramphenicol 
is bone marrow depression. Serious and fatal blood 
dyscrasias (aplastic anemia, hypoplastic anemia, throm- 
bocytopenia, and granulocytopenia) are known to occur 
after the administration of chloramphenicol. An irre- 
versible type of marrow depression leading to aplastic 
anemia with a high rate of mortality is characterized by 
the appearance weeks or months after therapy of bone 
marrow aplasia or hypoplasia. pod Sici pancyto- 
penia is most often observed, but in a small number of 
cases only one or two of the three major cell types 
(erythrocytes, leukocytes, platelets) may be depressed. 

A reversible type of bone marrow depression, which 
is dose-related, may occur. This type of marrow depres- 
sion is characterized by vacuclization of the erythroid 
cells, reduction of reticulocytes, and leukopenia, and 
responds promptly to the withdrawal of chloramphenicol. 

An exact determination of the risk of serious and 
fatal blood dyscrasias is not possible because of lack 
of accurate information regarding (1) the size of the 
population at risk, (2) the total number of drug-asso- 
ciated dyscrasias, and (3) the total number of nondrug- 
associated dyscrasias. 

In a report to the California State Assembly by the 
California Medical Association and the State Depart- 
ment of Public Health in January 1967, the risk of fatal 
aplastic anemia was estimated at 1:24,200 to 1:40,500 
based on two dosage levels. 

There have been reports of aplastic anemia attri- 
buted to chloramphenicol which later terminated in 
leukemia. 

Paroxysmal nocturnal hemoglobinuria has also been 
reported. 

2. Gastrointestinal Reactions 

Nausea, vomiting, glossitis and stomatitis, diarrhea 
and enterocolitis may occur in low incidence. 
3. Neurotoxic Reactions 

Headache, mild depression, mental confusion, and 
delirium have been described in patients receiving 
chloramphenicol. Optic and peripheral neuritis have 
been reported, usually following long-term therapy. If 
this occurs, the drug should be promptly withdrawn. 


4. Hypersensitivity Reactions 

Fever, macular and vesicular rashes, angioedema, 
urticaria, and anaphylaxis may occur. Herxheimer reac- 
tions have occurred during therapy for typhoid fever. 
5. “Gray Syndrome" 

Toxic reactions including fatalities have occurred in 
the premature and newborn; the signs and symptoms 
associated with these reactions have been referred to 
as the gray syndrome. One case of gray syndrome 
has been reported in an infant born to a mother having 
received chloramphenicol during labor. One case has 
been reported in a 3-month-old infant. The following 
summarizes the clinical and laboratory studies that 
have been made on these patients: 


a) In most cases, therapy with chloramphenicol had 
been instituted within the first 48 hours of life. 

b) Symptoms first appeared after three to four days 
of continued treatment with high doses of chloram- 
phenicol. 

c) The symptoms appeared in the following order: 
lo] abdominal distension with or without emesis; 
2) progressive pallid cyanosis; 

(3) vasomotor collapse, frequently accompanied 
by irregular respiration; 

(4) death within a few hours of onset of these 
symptoms. 

d) The progression of symptoms from onset to exitus 
was accelerated with higher dose schedules. 

e) Preliminary blood serum level stucies revealed un- 
usually high concentrations of chloramphenicol 
(over 90 mcg/ml after repeated doses). 

f) Termination of therapy upon early evidence of the 
associated symptomatology frequently reversed the 
process with complete recovery. 


ADMINISTRATION 


Chloramphenicol, like other potent drugs, should be 
prescribed at recommended doses known to have thera- 
peutic activity. Administration of 50 mg/kg/day in di- 
vided doses will produce blood levels of the magnitude 
to which the majority of susceptible microorganisms 
will respond. 

As soon as feasible, an oral dosage form of 
chloramphenicol should be substituted for the intra- 
venous form because adequate blood levels are 
achieved with chloramphenicol by mouth. 

The following method of administration is recom- 
mended: 

Intravenously as a 1096 (100 mg/ml) solution to be 
injected over at least a one-minute interval. This is pre- 
pared by the addition of 10 ml of an aqueous diluent 
such as water for injection or 596 dextrose injection. 


Adults should receive 50 mg/kg/day in divided doses 
at six-hour intervals. In exceptional cases, patients 
with infections due to moderately resistant organisms 
may require increased dosage up to 100 mg/kg/day to 
achieve blood levels inhibiting the pathogen, but these 
high doses should be decreased as soon as possible. 
Adults with impairment of hepatic or renal function or 
both may have reduced ability to metabolize and ex- 
crete the drug. In instances of impaired metabolic 
processes, dosages shou!d be adjusted accordingly. 
(See discussion under Newborn Infants.) Precise con- 
trol of concentration of the drug in the blood should be 
carefully followed in patients with impaired metabolic 
processes by the available microtechniques (informa- 
tion available on request). 

Children 

Dosage of 50 mg/kg/day divided into four doses at 
six-hour intervals yields blood levels in the range effec- 
tive against most susceptible organisms. Severe infec- 
tions (eg, bacteremia or meningitis), especially when 
adequate cerebrospinal fluid concentrations are desired, 
may require dosage up to 100 mg/kg/day; however, it is 
recommended that dosage be reduced to 50 mg/kg/day 
as soon as possible. Children with impaired liver or kid- 
ney function may retain excessive amounts of the drug. 


Newborn Infants 
(See section titled Gray Syndrome under Adverse 
Reactions.) 

A total of 25 mg/kg/day in four equal doses at six- 
hour intervals usually produces and maintains concen- 
trations in blood and tissues adequate to control most 
infections for which the drug is indicated. Increased 
dosage in these individuals, demanded by severe infec- 
tions, should be given only to maintain the blood con- 
centration within a therapeutically effective range. After 
the first two weeks of life, full-term infants ordinarily 
may receive up to a total of 50 mg/kg/day equally di- 
vided into four doses at six-hour intervals. These dosage 
recommendations are extremely important because 
blood concentration in all premature infants and full- 
term infants under two weeks of age differs from that 
of other infants. This difference is due to variations in 
the maturity of the metabclic functions of the liver and 
the kidneys. 

When these functions are immature (or seriously im- 
paired in adults), high concentrations of the drug are 
found which tend to increase with succeeding doses. 


Infants and Children with Immature Metabolic Proc- 
esses 

In young infants and other children in whom imma- 
ture metabolic functions are suspected, a dose of 25 
mg/kg/day will usually produce therapeutic concen- 
trations of the drug in the blood. In this group par- 
ticularly, the concentration of the drug in the blood 
should be carefully followed by microtechniques. (In- 
formation availagle on request.) 


HOW SUPPLIED 
NDC 0071-1089-10 (Steri-Vial® No. 57) 

Chloromycetin (chloramphenicol) Sodium Succinate 
is supplied as a dried powder in Steri-Vials (rubber- 
diaphragm-capped vials). When reconstituted as di- 
rected, each vial contains a sterile solution equiva- 
lent to 100 mg of chloramphenicol per millifiter 
(1 g/10 ml). Available in packages of 10 vials. 
CHLOROMYCETIN, brand of chloramphenicol. Reg 
US Pat Off RJ 
PD-JA-1280-2-P (2-75) 
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Now you can have continuous Fetal pH monitoring. 
Only from Roche Medical Electronics. 
A major breakthrough due to the patented Roche electrode. 


Roche Fetal pH Monitor* operates 
lusively with Roche Fetasonde® 
al Monitors. The system digitally 
lays fetal pH measurements and 
1 records them on a unique chart 
1g with uterine contractions and 
| heart rate. 


electrode, which determines fetal 
and fetal ECG, can be attached to 
oresenting part after 3 cm of dilation. 
nges in feta] tissue pH, especially 
ne presence of FHR deceleration 
Bradycardia, represent an addi- 
al index of fetal distress and accu- 
ly reflect metabolic dysfunction. 


Roche continuous pH monitor elim- 
»s time-consuming, multiple scalp- 
ening and provides more information. 
very following FDA review. 


O Please send me detailed literature on 
the new Roche Fetal pH Monitor and 
Fetasonde® Fetal Monitors. 


O Please have my Roche Sales Repre- 
sentative call to arrange a demon- 
stration of Roche fetal monitoring and 
fetal pH instrumentation. 
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You can even mix it thick and it won't 
get fat. That's because we took the fat 
out. Yet we kept the protein, calcium 

. and B-vitamins, and fortified Carnation 
Instant Nonfat Dry Milk with vitamins 

- A and D. 

Since our milk starts out dry, you 
can control the balance of protein and 
solids to suit any low-fat diet. To illus- 
trate, we've prepared free diet plans 
for your patients. Each diet plan book- 
let has 12 identical, tear-out patient 
plans with general instructions, a basic 
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YOU CAN EASE THE BURDEN 
OF CONSTIPATION OF PREGNANCY < 


effectively and gently 


Suitable for general use in obstetrics! 

Effective laxation was obtained in 324 (96%) of 

336 pregnant women treated with SENOKOT 
laxatives, as reported in seven published studies,?* 
with virtual freedom from side effects at proper 
dosage levels. 


Gentle stimulation of peristalsis 

Virtually colon-specific, SENOKOT Tablets/ 
Granules provide overnight laxation through gentle 
neuroperistaltic stimulation of the motor plexus of 
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| eas life is in the balance, a fast precise lab test can make the crucial difference. The new Elscint 
Np (Fetal Lung Maturity Analyzer) can give you this important edge, quickly and accurately. 

^" Designed to deliver fast, precise results in less than one hour, the FELMA is a highly sophisticated, clinically- 
proven" device requiring a simple clinical procedure — the extraction of as little as 0.5 ml. of amniotic fluid. 

Because it's based on electro-optical principles, you get reliable, reproducible results each time 
Such accuracy will make easier those critical decisions about emergency steps which may be necessary. 

The FELMA is a space-saver, too, requiring as little space as a 
desk. No special laboratory equipment is required; all that's 
needed to run the tests are a centrifuge and a small heating bath. 

Call or write today for detailed information about this 


significant new development. 
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Uncomplicated, no-delay operation! 

Faster, simpler and more accurate than the L/S ratio test. 

e Centrifuge amniotic fluid (10 min.). 

e Addreagent (available from Elscint.). 

e Incubate (20 min.). Pecan 1 
e Cool(10 min.) at room temperature. and Israel li 
e Readout results on digital LED display. 
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One 


menopausal 
symptom 
that wont improve 
with time. 





Atrophic vaginitis. 
Unlike some other menopausal symptoms — vasomotor flushes and sweats— which may 
be self-limited, atrophic vaginitis represents a response to long-standing estrogen 
deficiency, usually appearing several years after the onset of the menopause. Because the 
vaginal mucosa is gradually thinned, many patients experience vaginal dryness and 
irritation which may predispose to infection, dyspareunia and itching. 

The symptoms of atrophic vaginitis usually respond specifically and dramatically 
to estrogen therapy with PREMARIN (Conjugated Estrogens, U.S.P.) VAGINAL 
CREAM. Applied intravaginally, PREMARIN VAGINAL CREAM promptly induces 
cornification of the vaginal mucosa, increases glycogen content of epithelial cells and 
formation of lactic acid to encourage a return of the normal bacterial flora. 

PREMARIN VAGINAL CREAM. Topical therapy when the underlying 


problem is estrogen deficiency. 


PREMARIN 


(CONJUGATED 
ESTROGENS, U.S) 
VAGINAL CREAM 

ESTROGENS - 
OBTAINED EXCLUSIVELY 
FROM NATURAL SOURCES 
a dee a A EAE wile 


see Boxed Warning in Prescribing Information. 
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| ENDOMETRIAL CARCINOMA. 


| defects and limb reduction defects.13-16 One case control study!8 esti- 
-| mated a 4.7 fold increased risk of limb reduction defects in infants exposed 
_ in utero to sex hormones (oral contraceptives, hormone withdrawal tests for 


. |. data suggest that the risk of limb reduction defects in exposed fetuses is 
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(Complete text of package circular.) 
PREMARIN* Vaginal Cream 
(Conjugated Estrogens, U.S.P.) 


- ín a nonliquefying base 





1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 





Three independent case control studies have reported an increased risk of 
endometrial cancer in postmenopausal women exposed to exogenous 
estrogens for prolonged periods.!-3 This risk was independent of the other 
known risk factors for endometrial cancer. These studies are further Sup- 
ported by the finding that incidence rates of endometrial cancer have in- 
creased sharply since 1969 in eight different areas of the United States with 
population-based cancer reporting systems, an increase which may be re- 
lated to the rapidly expanding use of estrogens during the last decade.4 

The three case control studies reported that the risk of endometrial cancer 
in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk appears to depend on both duration of treatment! and on estrogen 
dose3 |n view of these findings, when estrogens are used for the treatment 
of menopausal symptoms, the lowest dose that will control symptoms 
should be utilized and medication should be discontinued as soon as possi- 
ble. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for con- 
tinued therapy. Although the evidence must be considered preliminary, one 
study suggests that cyclic administration of low doses of estrogen may carry 
less risk than continuous administration:3 it therefore appears prudent to 
utilize such a regimen. 

Close clinical surveillance of all women taking estrogens is important. In 
all cases of undiagnosed persistent or recurring abnormal vaginal bleeding, 
adequate diagnostic measures should be undertaken to rule out malignancy. 

There is no evidence at present that "natural" estrogens are more or less 
hazardous than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during 
early pregnancy may seriously damage the offspring. It has been shown that 
females exposed in utero to diethylstilbestrol, a non-steroidal estrogen, have 
an increased risk of developing in later life a form of vaginal or cervical 
cancer that is ordinarily extremely rare.5.6 This risk has been estimated as 
not greater than 4 per 1000 exposures.’ Furthermore, a high percentage of 
Such exposed women (from 30 to 90 percent) have been found to have 
vaginal adenosis,8-12 epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the 
use of other estrogens, it cannot be presumed they would not induce similar 
changes. 

Several reports suggest an association between intrauterine exposure to 
female sex hormones and congenital anomalies, including congenital heart 










































pregnancy, or attempted treatment for threatened abortion). Some of these 
. exposures were very short and involved only a few days of treatment. The 








Somewhat less than 1 per 1000. 

In the past female sex hormones have been used during pregnancy in an 
attempt to treat threatened or habitual abortion. There is considerable evi- 
dence that estrogens are ineffective for these indications, and there is no evi- 
. dence from well controlled studies that progestogens are effective for these 
uses. 

If PREMARIN Vaginal Cream is used during pregnancy, or if the patient 
becomes pregnant while taking this drug, she should be apprised of the po- 
tential risks to the fetus, and the advisability of pregnancy continuation. 








DESCRIPTION: Each gram contains 0.625 mg Conjugated Estrogens, U.S.P, in 
-~ a nonliquefying base containing spermaceti, cetyl alcohol, white wax, glyceryl 
-. monostearate, propylene glycol monostearate, methyl stearate, phenylethyl 
.. alcohol, sodium lauryl sulfate, glycerin, and mineral oil. 

PREMARIN (Conjugated Estrogens, U.S.P) is a mixture of estrogens, obtained 
exclusively from natural sources, occurring as the sodium salts of water-soluble 
.. estrogen sulfates blended to represent the average composition of material 
— derived from pregnant mares’ urine. It contains estrone, equilin, and 17«- 
| dihydroequilin, together with smaller amounts of 17«-estradiol, equilenin, and 


e 


-— 17 «-dihydroequilenin as salts of their sulfate esters. 


CLINICAL PHARMACOLOGY: Estrogens are important in the development 


shaping of the skeleton, maintenance of tone and elasticity of urogenital struc- 
tures, changes in the epiphyses of the long bones that allow for the pubertal 
growth spurt and its termination, growth of axillary and pubic hair, and pigmenta- 


; tion of the nipples and genitals. Decline of estrogenic activity at the end of the 


menstrual cycle can bring on menstruation, although the cessation of pro- 
gesterone secretion is the most important factor in the mature ovulatory cycle. 
However, in the preovulatory or nonovulatory cycle, estrogen is the primary deter- 
minant in the onset of menstruation. Estrogens also affect the release of pituitary 


~ gonadotropins. 


The pharmacologic effects of conjugated estrogens are similar to those of en- 
dogenous estrogens. They are soluble in water and may be absorbed from 
mucosal surfaces after local administration. 

In responsive tissues (female genital organs, breasts, hypothalamus, pituitary) 
estrogens enter the cell and are transported into the nucleus. As a result of 
estrogen action, specific RNA and DNA synthesis occurs. 

Metabolism and inactivation occur primarily in the liver. Some estrogens are 
excreted into the bile; however they are reabsorbed from the intestine and 
returned to the liver through the portal venous system. Water-soluble estrogen 
conjugates are strongly acidic and are ionized in body fluids, which favor excre- 
tion through the kidneys since tubular reabsorption is minimal. 
INDICATIONS: PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream is in- 
dicated in the treatment of atrophic vaginitis and kraurosis vulvae. 

PREMARIN Vaginal Cream HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR 
ANY PURPOSE DURING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM 
TO THE FETUS (SEE BOXED WARNING). 

CONTRAINDICATIONS: Estrogens should not be used in women with any of 
the following conditions: 

1. Known or suspected cancer of the breast except in appropriately selected 
patients being treated for metastatic disease. 

2. Known or suspected estrogen-dependent neoplasia. 

3. Known or suspected pregnancy (See Boxed Warning). 

4. Undiagnosed abnormal genital bleeding. 

9. Active thrombophlebitis or thromboembolic disorders. 

6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders 
associated with previous estrogen use (except when used in treatment of breast 
malignancy). 

PREMARIN Vaginal Cream should not be used in patients hypersensitive to its 
ingredients. 

WARNINGS 

1. Induction of malignant neoplasms. Long term continuous administration 
of natural and synthetic estrogens in certain animal species increases the fre- 
quency of carcinomas of the breast, cervix, vagina, and liver. There are now re- 
ports that estrogens increase the risk of carcinoma of the endometrium in 
humans. (See Boxed Warning.) 

At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast,!7 although a 
recent long-term followup of a single physician's practice has raised this 
possibility !8 Because of the animal data, there is a need for caution in prescrib- 
ing estrogens for women with a strong family history of breast cancer or who have 
breast nodules, fibrocystic disease, or abnormal mammograms. 

2. Gallbladder disease. A recent study has reported a 2 to 3-fold increase in 
the risk of surgically confirmed gallbladder disease in women receiving 
postmenopausal estrogens,!7 similar to the 2-fold increase previously noted in 
users of oral contraceptives.19-24 |n the case of oral contraceptives the in- 
creased risk appeared after two years of use.24 

3. Effects similar to those caused by estrogen-progestogen oral contracep- 
tives. There are several serious adverse effects of oral contraceptives, most of 
which have not, up to now, been documented as consequences of 
postmenopausal estrogen therapy. This may reflect the comparatively low doses 
of estrogen used in postmenopausal women. It would be expected that the larger 
doses of estrogen used to treat breast cancer or postpartum breast engorgement 
are more likely to result in these adverse effects, and, in fact, it has been shown 
that there is an increased risk of thrombosis in men receiving estrogens for 
prostatic cancer and women for postpartum breast engorgement 20-23 

a. Thromboembolic disease. It is now well established that Users of oral con- 
traceptives have an increased risk of various thromboembolic and thrombotic 
vascular diseases, such as thrombophlebitis, pulmonary embolism, stroke, and 
myocardial infarction.24-31 Cases of retinal thrombosis, mesenteric thrombosis, 
and optic neuritis have been reported in oral contraceptive users. There is evi- 
dence that the risk of several of these adverse reactions is related to the dose of 
the drug.3233 An increased risk of postsurgery thromboembolic complications 
has also been reported in users of oral contraceptives. 34.35 |f feasible, estrogen 
should be discontinued at least 4 weeks before surgery of the type associated 
with an increased risk of thromboembolism, or during periods of prolonged im- 
mobilization. 


While an increased rate of thromboembolic and thrombotic disease in .. - 


postmenopausal users of estrogens has not been found,!7-36 this does not rule 
out the possibility that such an increase may be present or that subgroups of 
women who have underlying risk factors or who are receiving relatively large 
doses of estrogens may have increased risk. Therefore estrogens should not be 
used in persons with active thrombophlebitis or thromboembolic disorders, and 
they should not be used (except in treatment of malignancy) in persons with a 
history of such disorders in association with estrogen use. They should be used 
with caution in patients with cerebral vascular or coronary artery disease and 


Large doses of estrogen (5 mg conjugated estrogens per day), comparable to 
those used to treat cancer of the prostate and breast, have been shown in a large 
prospective clinical trial in men37 to increase the risk of nonfatal myocardial in- 
farction, pulmonary embolism and thrombophlebitis. When estrogen doses of this 
size are used, any of the thromboembolic and thrombotic adverse effects associ- 
ated with oral Contraceptive use should be considered « clear risk. 

b. Hepatic adenoma. Benign hepatic adenomas appear to be associated with 
the use of oral contraceptives.38-40 Although benign, and rare, these may rupture 
and may cause death through intra-abdominal hemorrhage. Such lesions have 
not yet been reported in association with other estrogen or progestogen prepara- 
tions but should be considered in estrogen users having abdominal pain and ten- 
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~ and maintenance of the female reproductive system and secondary sex charac- — only for those in whom estrogens are clearly needed. — — 1 11 
teristics. They promote growth and development of the vagina, uterus, and fallo- : 
_ pian Jubes, amd enlargement of the breasts. Indirectly, they contribute to the 


derness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has 
also been reported in women taking estrogen-containing oral contraceptives.39 
The relationship of this malignancy to these drugs is not known at this time. 

c. Elevated blood pressure. Increased blood pressure is not uncommon in 

women using oral contraceptives. There is now a report that this may occur with 
* use of estrogens in the menopause4! and blood pressure should be monitored 
with estrogen use, especially if high doses are used. 

d. Glucose tolerance. A worsening of glucose tolerance has been observed in 
a significant percentage of patients on estrogen-containing oral contraceptives. 
For this reason, diabetic patients should be carefully observed while receiving 
estrogen. 

4. Hypercalcemia. Administration of estrogens may lead to severe hyper- 
calcemia in patients with breast cancer and bone metastases. If this occurs, the 
drug should be stopped and appropriate measures taken to reduce the serum 
calcium level. 

PRECAUTIONS 
A. General Precautions. 

1. A complete medical and family history should be taken prior to the initiation 
of any estrogen therapy. The pretreatment and periodic physical examinations 
should include special reference to blood pressure, breasts, abdomen, and pelvic 
organs, and should include a Papanicolau smear. As a general rule, estrogen 
should not be prescribed for longer than one year without another physical ex- 
amination being performed. 

2. Fluid retention — Because estrogens may cause some degree of fluid reten- 
tion, conditions which might be influenced by this factor such as epilepsy, 
migraine, and cardiac or renal dysfunction, require careful observation. 

3. Certain patients may develop undesirable manifestations of excessive 
estrogenic stimulation, such as abnormal or excessive uterine bleeding, 
mastodynia, etc. 

4. Oral contraceptives appear to be associated with an increased incidence of 
mental depression.24 Although it is not clear whether this is due to the 
estrogenic or progestogenic component of the contraceptive, patients with a 
history of depression should be carefully observed. 

5. Preexisting uterine leiomyomata may increase in size during estrogen use. 

6. The pathologist should be advised of estrogen therapy when relevant speci- 
mens are submitted. 

7. Patients with a past history of jaundice during pregnancy have an increased 
risk of recurrence of jaundice while receiving estrogen-containing oral con- 
traceptive therapy. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. 

8. Estrogens may be poorly metabolized in patients with impaired liver function 
and they should be administered with caution in such patients. 

9. Because estrogens influence the metabolism of calcium and phosphorus, 
they should be used with caution in patients with metabolic bone diseases that 
are associated with hypercalcemia or in patients with renal insufficiency. 

10. Because of the effects of estrogens on epiphyseal closure, they should be 
used judiciously in young patients in whom bone growth is not complete. 

11. Certain endocrine and liver function tests may be affected by estrogen- 
containing oral contraceptives. The following similar changes may be expected 
with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrom- 
bin 3; increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globüálin (TBG) leading to increased circulating 
total thyroid hormone, as measured by PBI, T4 by column, or T4 by radioim- 
munoassay. Free-T3 resin uptake is decreased, reflecting the elevated TBG; free 
T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

B. Pregnancy Category X. See CONTRAINDICATIONS and Boxed Warning 

C. Nursing Mothers. As a general principle, the administration of any drug to nurs- 
ing mothers should be done only when clearly necessary since many drugs are 
excreted in human milk. 

ADVERSE REACTIONS: (See Warnings regarding induction of neoplasia, 
adverse effects on the fetus, increased incidence of gallbladder disease, and 
adverse effects similar to those of oral contraceptives, including thrombo- 
embolism.) The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: 

1. Genitourinary system. Breakthrough bleeding, spotting, change in 
menstrual flow; dysmenorrhea; premenstrual-like syndrome; amenorrhea during 
and after treatment; increase in size of uterine fibromyomata; vaginal can- 
didiasis; change in cervical erosion and in degree of cervical secretion; cystitis- 
like syndrome. 

2. Breasts: Tenderness, enlargement, secretion. 

3. Gastrointestinal: Nausea, vomiting; abdominal cramps, bloating; 
cholestatic jaundice. 

4. Skin: Chloasma or melasma which may persist when drug is dtscontinued; 
erythema multiforme; erythema nogosum; hemorrhagic UPON loss of scalp 
hair; hirsutism. 

| 5. Eyes: Steepening ót corneal curvature; intolerance to contact lenses. 

6. CNS: Headache, migraine, dizziness; mental depression; chorea. 

7. Miscellaneous: Increase or decrease in weight; reduced carbohydrate 
tolerance; aggravation of porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: Numerous reports of ingestion of large doses of 





estrogen-containing oral contraceptives by young children indicate that serious 
ill effects do not occur. Overdosage of estrogen may cause nausea, and with- 
drawal bleeding may occur in females. 

DOSAGE AND ADMINISTRATION A 

Given cyclically for short-term use only: C3 
For treatment of atrophic vaginitis or kraurosis vulvae. 

The 'owest dose that will control symptoms should be chosen and medication 
should be discontinued as promptly as possible. | 
— Administration should be cyclic (e.g., three weeks on and one week off) 

Attempts to discontinue or taper medication should be made at three to six — 
month intervals. Ji 

Usual dosage range: 2 to 4 g daily, intravaginally or topically, depending on 
the severity of the condition. 

Treated patients with an intact uterus should be monitored closely for signs of 
endometrial cancer and appropriate diagnostic measures should be taken to rule 
out malignancy in the event of persistent or recurring abnormal vaginal bleeding. —.— 
HOW SUPPLIED: No. 872—PREMARIN (Conjugated Estrogens, U.S.P) Vaginal 
Cream — Each gram contains 0.625 mg Conjugated Estrogens, U.S.P. (Also con- 
tains spermaceti, cetyl alcohol, white wax, glyceryl monostearate, propylene 
glycol monostearate, methyl stearate, phenylethyl alcohol, sodium lauryl sulfate, 
glycerin, and mineral oil.) 3 

Combination package: Each contains Net Wt. 1% oz (42.5 g) tube with one 
calibrated plastic applicator. 

Also Available—Refill package: Each contains Net Wt. 1% oz (42.5 g) tube. 
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Look at it like this. The new 
Ekolife™ from SKI gives you ex- 
traordinarily sharp images of the 
fetus and other organs, complete 
portability —plus valuable fea- 
tures all its own. 

With Ekolife, you can now 
perform accurate and detailed 
non-invasive examinations at a 
time and place most convenient 
to you. 


Look at the 
detail. 





Placenta localization. 


Left: Fetal biparietal diameter at 34 
weeks. 


Ekolife real-time scanning lets 
you see sharp and finely detailed 
images of the active fetus in mo- 
tion on the screen. 

Because we have doubled the 
number of lines of discreet 
echoes currently available, the 
result is a picture with extreme 
clarity. This provides yeu with 
many of the same capabilities of 
large compound scanners. 

The new Ekolife also fea- 
tures leading edge enhancement 
for obtaining a clearer outline of 
structures such as the fetal head. 
By flipping a switch, you can 
change from a grey scale image 
to high contrast black and white. 


Lookat the 
flexibility. 

Ekolife is one of the most 
advanced portable diagnostic 
ultrasound instruments avail- 
able today for obstetrical 
examinations. 

Its real-time images let you 
confirm fetal viability at 8-12 
weeks gestation. You can see 
fetal breathing and pulsation and 
continue to observe fetal growth 
and development through the 
third trimester. 

You can also quickly and ac- 
curately perform routine proce- 
dures such as the measurement 
of biparietal diameters and pla- 
centa localization. 

It may also be used for 
crown-rump measurement or to 
detect defects such as hydroceph- 
aly, spina bifida, anencephaly, 
hydatid mole and other fetal 
anomalies. 


Look at the 
convenience. 
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Carry Ekolife 
anywhere you need it. 


Ekolife gives you sharp fetal im- 
ages in the office, at the clinic, in 
the labor suite—anywhere you 
need them because it weighs 
only 35 pounds. And it is loaded 
with convenience features. 
Compensation for tissue 
absorption of sound at various 
distances from the transducer is 
extremely important for com- 
parative scans. The camera trip 


switch is located directly on the 
transducer for easier access. And 
it comes with electronic calipers 
for accurate digital readouts of 
fetal head measurements. The 
calipers automatically convert 
dimensions to actual size. 





Never before have you been 
able to buy a high quality real- 
time portable scanner with all 
these features. 

SKI has been the leader 
in diagnostic ultrasound for more 
than 14 years—with dependable 
innovative products, top techni- 
cal support, clinically-trained 
representatives and nationwide 
service. 

The new Ekolife from SKI. 
It's worth a closer look. 
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ı Please send me additional information 

' on the new Ekolife portable ultrasound 
ı Scanner. 


; Name 


Smith Kline Instruments, Inc. 


880 Wes! Maude Ave. * Sunnyvale, CA 94086 * (408) 732-6000 
A Subsidiary of SmithKline Corporation 


, Hospital 
, Address 
City 

: State Zip 
ı Mail to Smith Kline Instruments, Inc. 
r P.O. Box 1947 


i Sunnyvale, California 94086 


, Or, call 800-538-1556 toll free. 
' In California call 408-732-6000. 


Ekolife from SKI 


The leader in diagnostic ultrasound. 


Microbiologic aspects of 





fertility. 


The greatest potential for bacterial infection in the female genital tract 


@@ ¢xists during the fertile years. A large proportion of the potentially pathogenic 
microflora are anaerobic— particularly bacteroides and anaerobic streptococci. 
Isolation and identification present special problems. 





"Pseudo-maturity" 
Sterile at the time of birth, the fe- 
male genitalia begin to develop an 
abundant bacterial flora within 
hours. But this maternally influ- 
 enced flora, composed largely of 
the familiar gram-positive lacto- 
bacillus known as Dóderlein's 
- bacillus, disappears in just a few 
» weeks. The vaginal secretions re- 
JL vert toward alkalinity and remain 
alkaline until puberty. A varied 
- flora of staphylococci, streptococci 
- (except pyogenes), coliforms and 
diphtheroid bacilli is present. 


The healthy mature female 

With the onset of menstruation, 
conditions within the vagina 
- change appreciably. For example, 
- the glycogen content of the vaginal 
epithelium is markedly increased 
under the influence of ovarian hor- 
mones. This, in turn, encourages 
the proliferation of Dóderlein's 
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bacilli. These lactobacilli create an 
acid environment which limits the 
growth of potential pathogens, and 
the role of lactobacilli in keeping 
the microflora in balance is vital 
throughout a woman's reproduc- 
tive years. 


The normal flora 
— anaerobes predominate Certain 
other bacteria are also seen regu- 
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larly in the vagina. With today's 
improved methods of culturing, it 
has been demonstrated that a large 
proportion of these bacteria are 
anaerobic— notably bacteroides 
and anaerobic streptococci. Other 
microorganisms that may be ob- 
served are the Escherichia coli/ 
Enterobacter aerogenes group of 
coliforms, the anaerobic micro- 
cocci, group B streptococci, entero- 
cocci, diphtheroids, and Hemo- 
philus vaginalis. The presence of 
any of these microorganisms may 
or may not be a matter of etiologic 
importance. 


Disturbing influences — 
balance upset Not all gynecologic 
infections are of endogenous ori- 
gin. Changes in hormonal balance 

— for example, during pregnancy 
— nearly. always influence the 
microbiological balance. Both 
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the resident bacterial population 
and potential invading pathogens 
may be affected. Either may be re- 
sponsible for the occurrence of post- 
partum infections, postabortal 
infections, posthysterectomy infec- 
tions, and the infections that occur 
concurrently with neoplastic dis- 
ease. As pathogens ascend the re- 
productive tract from vagina to 
uterus to tubes, the risk to the 
patient is usually enhanced. 


Forms of infection 
Gynecologists and surgeons alike 
are well acquainted with such in- 
fections: abscesses (whether tubo- 
ovarian, pelvic, vaginal, vulval, or 
Bartholin's gland infection), puer- 
peral sepsis, salpingitis, endome- 
tritis, peritonitis of gynecologic 
origin, vaginal-cuff infection, 
chronic pelvic inflammatory dis- 
ease—with each, the threat of 
possible septicemia. The need for 
immediate surgical intervention 
may be controversial, but certain 
of these infections often represent 
true gynecologic emergencies. 


The problems anaerobes 
pose...culturing Improved cultur- 
ing techniques have demonstrated 
that anaerobes—especially bacte- 
roides and anaerobic streptococci— 
inhabit the vagina, as well as more 
remote genital areas. It has been 


reported that these usually foul- 
odor-producing anaerobic orga- 
nisms may be isolated in three 
out of four cases of infections of 
the genital tract. In one series of 
patients, anaerobes alone were cul- 
tured in 37 percent of the cases. 
Many studies have shown that bac- 
teroides are by far the most com- 
mon of these organisms, but 
anaerobes such as peptococci, pep- 
tostreptococci and other anaerobic 
streptococci are also frequently 
observed. Mixed infections with 
multiple anaerobic species are not 
unusual. 

Today many physicians sus- 
pect that the techniques of obtain- 
ing or incubating the culture may 
be at fault if no anaerobes at all are 
observed. 


A new appreciation of 
pathogenicity Only recently has it 
been realized that anaerobes other 
than clostridia are pathogens of 
major significance in serious infec- 
tions of the female genital tract. 
Exacting methods of culturing 
have helped to establish this. One 
investigation has shown that 44 
percent of all anaerobic isolates 
obtained from a series of 400 pa- 
tients of all types, not just gyne- 
cologic, were associated with 
infection. Bacteroides and anaero- 
bic streptococci were the most 
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prevalent, with clostridia occur- - 
ring less frequently. à 

Whenever these organisms - 
are seen on repeated occasions by . 
Gram stain or isolated by culture 
— whether alone or combined with 
other bacteria—they should not be 
ignored. 


Therapeutic measures 
Selection of the most appropriate 
antibiotic—or antibiotics—is still 
a problem for the gynecologist in 
many instances, since many of the 
infections he deals with cannot be 
etiologically defined when first. 
observed. Nevertheless, the seri- 
ousness of his patient's condition 
may demand immediate attention. | 
Because there are numerous anti- 
biotics effective against just certain . 
potential pathogens, the physi- - 
cian's problem has been intensi- | 
fied. And for one aspect of his prob- 
lem—anaerobic infections— there 
has been no easy answer. | 

Many gynecologists believe - 
that, of all infections, these present 
one of today's most serious 
challenges. 





For information on 
ONE ANTIBIOTIC OF SIGNIFICANCE | 
in the treatment of serious anaerobic 
infections of the female reproductive 
tract, please turn page. 
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Cleocin* Phosphate (clindamy- 
cin phosphate injection) has proved to 
be effective against susceptible anaer- 
obic organisms (whether they are 
anaerobic cocci or anaerobic gram- 
positive or gram-negative rods). Spe- 
cifically its activity has been estab- 
lished in serious infections of the 
female pelvis and genital tract such as 
endometritis, nongonococcal tubo- 
ovarian abscess, pelvic cellulitis, and 
postsurgical vaginal-cuff infection 
caused by susceptible strains of bac- 
. teroides, fusobacteria, peptococci, 
^X. peptostreptococci, microaerophilic 
— streptococci, or clostridia.* Further- 
more, Cleocin PO, has proved success- 
ful in septicemia and in such 
nongynecologic conditions as serious 
intra-abdominal infections (peritoni- 
tis, intra-abdominal abscess), serious 
respiratory-tract infections (empyema, 
anaerobic pneumonitis, lung abscess), 
and serious infections of skin and soft- 
tissue caused by susceptible anaerobic 
- organisms. 

Since disc susceptibility testing 
with current methods is not reliable 
for anaerobes, in vitro dilution 
methods should be used to determine 
susceptibihty to clindamycin. 


Also of value in serious 
gram-positive infections The use of 
Cleocin PO, in serious nongynecologic 
infections caused by susceptible gram- 
positive organisms has been exten- 
sively investigated both bacteriologi- 
cally and clinically. Because Cleocin 
PO, is a parenteral antibiotic, empha- 
sis has been on evaluation of the drug 
in serious infections, and the appro- 
priate patients for Cleocin POs are 
those who are hospitalized with seri- 
ous illnesses. 

—Diagnoses have included septi- 
cemia and septic shock, acute peri- 
tonitis, staphylococcal pneumonia, 
and massive wound infection. In 


many cases the infection was second- 
ary to severe accidental trauma, major 
surgery, or debilitating disease. 

Cleocin PO; has produced ex- 
cellent results when the pathogens in 
these serious infections proved to be 
staphylococci, streptococci (except en- 
terococci), or pneumococci. With rare 
exceptions, the organisms proved sus- 
ceptible in vitro and were successfully 
eradicated from the clinical lesions, 
regardless of the severity of the infec- 
tion. Its use in these infections should 
be reserved for penicillin-allergic pa- 
tients for whom, in the judgment of 
the physician, a penicillin is 
inappropriate. 


Other therapevtic 
considerations: 

1) Cleocin PO, is clinically effec- 
tive in serious infections caused 
by penicillin-resistant or peni- 
cillinase-producing staphylo- 





Therapeutic considerations... 


cocci. However, staphylococcal 

strains resistant to clindamycin 

have been encountered, and sus- 
ceptibility testing should be 
performed. 

2)Cleocin is useful in patients 
who are sensitive to penicillin. 

Rare cases of sensitivity to 

Cleocin resulting in maculo- 

papular rash and urticaria have 

been reported; as with all anti- 
biotics, it should be used cau- 
tiously in atopic patients. 

Serious anaphylactoid reactions 

require emergency treatment 

with epinephrine. Oxygen and 
intravenous corticosteroids 
should also be administered as 
indicated. However, no actual 
cross-antigenicity with other 
antibiotics has been demon- 
strated, except with lincomycin. 

Because of these two benefits, 
Cleocin PO; can fill a need both for 
penicillin-sensitive patients and those 
harboring  penicillin-resistant 
organisms. 

Cleocin PO, should be reserved 
for serious infections where less toxic 
antimicrobial agents are inappro- 
priate, as described in the Indications 
Section of the brief summary on the 
following page. 

WARNINGS: (See WARNING box on 
following page.) 





If significant diarrhea or colitis 
occurs during therapy, this antibi- 
otic should be discontinued. (See 
WARNING box and summary of 
prescribing information on follow- 


ing page. 
Safety for use in pregnancy has not 
been established. 









*Clostridia are more resistant than 


most anaerobes to clindamycin. Some 
species, e.g,, C. sporogenes and C. 
tertium, are frequemtly resistant to 
clindamycin. 
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WARNING 
Clindamycin can cause severe colitis 
which may end fatally. Therefore, it 
should be reserved for serious infections 
where less toxic antimicrobial agents are 
inappropriate, as described in the Indi- 
cations Section. It should not be used in 
patients with nonbacterial infections, 
such as most upper respiratory tract in- 
fections. The colitis is usually charac- 
terized by severe, persistent diarrhea and 
severe abdominal cramps and may be as- 
sociated with the passage of blood and 
mucus. Endoscopic examination may re- 
veal pseudomembranous colitis. 

When significant diarrhea occurs, the 
drug should be discontinued or, if neces- 
sary, continued only with close observa- 
tion of the patient. Large bowel endoscopy 
has been recommended. 

Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil* ) 
may prolong and/or worsen the condition. 
Diarrhea, colitis, and pseudomembranous 
colitis have been observed to begin up to 
several weeks following cessation of 
therapy with clindamycin. 





Each ml contains: 


clindamycin phosphate 

eguivalentto. —...... lesa Ad 150 mg 
clindamycin base 

Beoevlaleohbol. 332.51 .2. 52. 5 mg 

disodiutn edetaté. 5... okies’ 0.5 ~ 


uer fudnecdon:: . xim ue 
When necessary, pH adjusted with NaOH 
and/or HCl. 


Indications: Clindamycin is indicated in 
the treatment of serious infectións caused by 
susceptible anaerobic bacteria. 

Clindamycim is also indicated in the treat- 
ment of serious infections due to susceptible 
strains of streptococci, pneumococci, and 
staphylococci. Its use should be reserved for 
penicillin-allergic patients or other patients 
for whom, in the judgment of the physician, 
a penicillin is inappropriate. Because of the 
risk of colitis, as described in the WARNING 
box, before selecting clindamycin the phy- 
sician should consider the nature of the in- 
fection and the suitability of less toxic 
alternatives (e.g., erythromycin). 

Anaerobes: Serious respiratory tract infec- 
tions such as empyema, anaerobic pneumo- 
nitis and lung abscess; serious skin and soft 
tissue infections; septicemia; intra-abdominal 
infections such as peritonitis and intra- 
abdominal abscess (typically resulting from 
anaerobic organisms resident in the normal 
gastrointestinal tract); infections of the fe- 
male pelvis and genital tract such as endo- 
metritis, nongonococcal tubo-ovarian ab- 
scess, pelvic cellulitis and postsurgical vagi- 
nal cuff infection. 

Streptococci: Serious respiratory tract in- 
fections; serious skin and soft tissue infec- 
tions; septicemia. * 

Staphylococci: Serious respiratory tract in- 
fections; serious skin and *soft tissue 
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infections; septicemia; acute hematogenous 
osteomyelitis. 

Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treat- 
ment of chronic bone and joint infections 
due to susceptible organisms. 

Indicated surgical procedures should be 
performed in conjunction with antibiotic 
therapy. 

Bacteriologic studies should be performed 
to determine the causative organisms and 
their susceptibility to clindamycin. 


Contraindications: History of hypersensi- 
tivity to clindamycin or lincomycin. 


Warnings: (See WARNING box.) Mild cases 
of colitis may respond to drug discontinu- 
ance alone. Moderate to severe cases should 
be managed promptly with fluid, electrolyte 
and protein supplementation as indicated. 


. Systemic corticoids and corticoid retention 


enemas may help relieve the colitis. Other 
causes of colitis should also be considered. 

A careful inquiry should be made con- 
cerning previous sensitivities to drugs and 
other allergens. Antagonism has been demon- 
strated between clindamycin and erythro- 
mycin in vitro. Because of possible clinical 
significance, these two drugs should not be 
administered concurrently. 

Usage in Pregnancy: Safety for use in preg- 
nancy has not been established. 

Usage in Newborns and Infants When 
clindamycin phosphate is administered to 
newborns and infants, appropriate monitor- 
ing of organ system functions is desirable. 

Usage in Meningitis: Since clindamycin 
does not diffuse adequately into the cere- 
brospinal fluid, the drug should not be used 
in meningitis. 

SERIOUS ANAPHYLACTOID REAC- 
TIONS REQUIRE IMMEDIATE EMER- 
GENCY TREATMENT WITH EPINEPH- 
RINE. OXYGEN AND INTRAVENOUS 
CORTICOSTEROIDS SHOULD ALSO BE 
ADMINISTERED AS INDICATED. 


Precautions: Review of experience to date 
suggests that a subgroup of older patients 
with associated severe illness may tolerate 
diarrhea less well. When clindamycin is in- 
dicated in these patients, they should be 
carefully monitored for change in bowel 
frequency. Prescribe with caution in indi- 
viduals with a history of gastrointestinal 
disease, particularly colitis. 
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clindamycin phosphate injection, ugionn 


Do not inject intravenously as an un- 
diluted bolus; infuse as directed in package 
insert. Indicated surgical procedures should 
be performed in conjunction with therapy. 
Patients with very severe renal disease and/ 
or very severe hepatic disease accompanied 
by severe metabolic aberrations should be 
dosed with caution and serum clindamycin 
levels monitored during high dose therapy. 

Prescribe with caution in atopic indi- 
viduals. During prolonged therapy, periodic 
liver and kidney function tests and blood 
counts should be performed. Use may result 
in overgrowth of non-susceptible organisms, 
particularly yeast. Should superinfection 
occur, adjust therapy as clinical situation 
dictates. Clindamycin has been shown to 
have neuromuscular blocking properties that 
may enhance the action of other neuromus- 
cular blocking agents. Use with caution in 
patients receiving such agents. 


Adverse Reactions: Gastrointestinal: Ab- 
dominal pain, nausea, vomiting and diar- 
rhea. (See WARNING box.) Hypersensitivity 
Reactions: Maculopapular rash and urticaria 
have been observed. Generalized mild to 
moderate morbilliform-like skin rashes are 
the most frequently reported of all adverse 
reactions. Rare instances of erythema multi- 
forme, some resembling Stevens-Johnson syn- 
drome, have been associated with clindamy- 
cin. A few cases of anaphylactoid reactions 
have been reported. If a hypersensitivity reac- 
tion occurs, the drug should be discontinued. 
The usual agents (epinephrine, cortico- 
steroids, antihistamines) should be available 
for emergency treatment of serious reactions. 
Liver: Jaundice and abnormalities in liver 
function tests have been observed during 
clindamycin therapy. Hematopoietic: Neu- 
tropenia, eosinophilia, agranulocytosis and 
thrombocytopenia have been reported; no 
direct etiologic relationship to concurrent 
clindamycin therapy has been pade. 

Local Reactions: Pain, induration and sterile 
abscess have been reported after intramus- 
cular injection and thrombophlebitis after 
intravenous infusion. Reactions can be mini- 
mized or avoided by giving deep intramus- 
cular injections and avoiding prolonged use 
of indwelling intravenous catheters. 


How Supplied: Available as sterile solution 
with each ml coneun Ny De aa phos- 
phate equivalent to 150 mg clindamycin 
base. Ampoules of 2 and 4 ml. 

Caution: Federal law prohibits dispensing 
without prescription. 

For additional product information see your 
Upjohn representative. 
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Estradiol...the only estrogen necessary 
in estrogen replacement therapy 





ESTRAGE 


(ESTRADIOL 


l-mg. and 2-mg. scored tablets 


Estradiol, the active estrogen at the 
cellular level 


Estradiol is the primary estrogen of the human 
ovary—estrone and estriol are considered 

its oxygenated metabolites' —and the major 
estrogen secreted during the reproductive 

life of the woman.’ 


Estradiol, not estrone, is the logical 
estrogen to replace 


At menopause the normal cyclical production 
of estradiol declines, resulting for many 
women in the unpleasant symptoms of 
estrogen deficiency—hot flushes and atrophic 
vaginitis being the most common. ESTRACE 
provides the estradiol the ovary produced in 
the premenopausal years. 


ESTRACE.. 
estradiol 


Estradiol was long thought desirable in oral 
estrogen replacement therapy, but adminis- 
tration was not practical owing to erratic 
absorption. With the technique of microniza- 
tion, dependable oral absorption has been 
demonstrated. 


.the orally effective 


ESTRACE is rapidly absorbed, active at the 
cellular level, and follows the normal meta- 
bolic pathways in its utilization by the body. 
ESTRACE provides objective* and clinical 
evidence? of ready availability and biologic 
activity because estradiol can be assayed 

in plasma. 


Easy to titrate to lowest effective 
dosage 


ESTRACE is easy to titrate up or down as 
necessary for the individual patient to arrive 

at the lowest effective dose as soon as possible. 
Available in 1-mg. and 2-mg. scored tablets, 
ESTRACE is usually effective in a single dose 

of 2 mg. per day, administered on a cyclic basis. 


References: 1. Murad F, Gilman AG: Estrogens and progestins, 

m Goodman L, Gilman A (eds): The Pharmacological Basis 
of Therapeutics, ed 5. New York, Macmillan Publishing Co, 

1975, p 1423. 

2. Klopper A: Treatment of infertility and menopausal 

symptoms. Br Med J 2:414—416, Aug 1976. 

3. Callantine MR, Martin PL, Bolding OT, et a/: Micronized 

17 g-estradiol for oral estrogen wp in menopausal 

women. Obstet Gynecol 46:37, July 1975. 


. 4, Yen SSC, Martin PL, Burnier AM, et al: Circulating 


estradiol, estrone and ‘gonadotropin levels following the ^". v 
administration of orally active 17 g-estradiol in post- 

menopausal women. J Clin Endocrinol Metab 40:518, 

March 1975 
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Warning 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. Three independent case control studies have shown an increased risk 
of endometrial cancer in postmenopausal women exposed to exogenous estrogens 
for prolonged periods.1-3 This risk was independent of the other known risk factors 
for endometrial cancer. These studies are further supported by the finding that inci- 
dence rates of endometrial cancer have increased sharply since 1969 in eight 
different areas of the United States with population based cancer reporting systems, 
an increase which may be related to the rapidly expanding use of estrogens durin 
the last decade.4 The three case control studies reported that the risk of endometria 
cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk appears to depend on both duration of treatment! and on estrogen dose.3 In 
view of these findings, when estrogens are used for the treatment of menopausal 
symptoms, the lowest dose that will control symptoms should be utilized and 
medication should be discontinued as soon as possible. When prolonged treatment 
is medically indicated, the patient should be reassessed on at least a semiannual 
basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary, one study suggests that cyclic administration of low doses 
of estrogen may carry less risk than continuous administration;3 it therefore appears 
| prudent to utilize such a regimen. Close clinical surveillance of all women takin 
estrogens is important. In all cases of undiagnosed persistent or recurring abnorma 
vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. There is no evidence at present that "natural" estrogens are more or 
less hazardous than rire estrogens at equiestrogenic doses. 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. The use of female 


sex hormones, both estrogens and progestagens, during early pregnancy may 
seriously damag the offspring. It has been shown that females exposed /n utero to 


diethylstilbestrol, a non-steroidal estrogen, have an increased risk of developing in 
later life a form of vaginal or cervical cancer that is ordinarily extremely rare.5.6 This 
risk has been estimated as not greater than 4 per 1000 exposures.’ Furthermore, a 
high percentage of such exposed women (from 30 to 90 percent) have been found 
to have vaginal adenosis,8-12 epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are precursors 
of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.1316 One case control studylé estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed /n utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened 
abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for these indications, 
and there is no evidence from well controlled studies that progestagens are effective 
for these uses. If Estrace* is used during pregnancy, or if the patient becomes preg- 
nant while taking this drug, she should be apprised of the potential risks to the fetus 
and the advisability of pregnancy continuation. 





Clinical sole. rs LA 17 8-Estradiol is the most potent qom ic estrogen and, in 
fact, is the major es ogie hormone secreted by the human. Estradiol in Estrace® has 
been micronized and demonstrated to be rapidly and effectively absorbed from the 
gastrointestinal tract.17 


Indications: Estrace® is indicated in the treatment of: 1. Moderate to severe vasomotor 
symptoms associated with the menopause. (There is no evidence that estrogens are 

ective for nervous symptoms or depression which might occur during menopause, and 
they should not be used to treat these conditions.) 2. A Ae om 3. Kraurosis 
vulvae. 4. Female hypogonadism. 5. Female castration. 6. Primary ovarian failure. 
ESTRACE® HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
egre AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 


Contraindications: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients with as gal inoperable or radiation resistant disease. 2. Known or 
suspected estrogen-dependent neoplasia. 3. Known or suspected pregnancy (See Boxed 
Warning). 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or 
thromboembolic disorders. 6. A past history of thrombophlebitis or thromboembolic dis- 
orders associated with previous estrogen use (except when used in treatment of breast 
or prostatic malignancy). 


Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 
endometrium in humans. (See Boxed Warning.) At the present time there is no evidence 
that estrogens given to postmenopausal women increase the risk of cancer of the breast. 
However, women with a strong family history of breast cancer or who have breast 
notulemstfT Cystic disease, or abnormal mammograms should be administered an 
estrogen with caution and a careful breast examination should be performed. A recent 
study has reported a 2 to 3-fold increase in the risk of surgically confirmed gall bladder 
disease in women receiving postmenopausal estrogens.18 An increased risk of post-sur- 
gery thromboembolic complications has been reported in users of oral contracep- 
tives.1920 If feasible, estrogen should be discontinued at least 4 weeks before, and not 
resumed until at least 4 weeks after, surgery of the type associated with an increased 
risk of thromboembolism. per a should not be used in persons with thromboembolic 
disorders and they should not be used (except in treatment of malignancy) in persons 
with a history of such disorders in association with estrogen use or in patients with 
cerebral vascular or coronary ds disease. Benign hepatic adenoma should be con- 
sidered in estrogen users having abdominal pain and tenderness, abdominal mass, or hy- 
povolemic shock. Hepato-cellular carcinoma has also been reported in women taking 
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In estrogen replacement therapy 


estrogen-containing oral contraceptives.2! The relationship of this malignancy to these 
drugs is not known at this time. There is now evidence that elevated blood pressure oc- 
curs with use of estrogens in the menopause? and blood pressure should be monitored 
with estrogen use, especially if high doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, and 
pelvic organs, and should include a Papanicolaou smear. Conditions which might be in- 
fluenced by fluid retention such as epilepsy, migraine, and cardiac or renal dysfunction, 
require careful observation. Certain patients may develop undesirable manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine bleeding, 
mastodynia, etc. Patients with a history of depression should be carefully observed. 
Preexisting uterine fibromyomata may increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit- 
ted. If jaundice develops in any patient receiving estrogen, the medication should be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired liver function. Estrogens should be used with caution in pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. Estrogens should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of EUER: a. Increased sulfobromophthalein retention; 
b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
creased EE esie As platelet aggregability; c. Increased thyroid binding 
lobulin (TBG) leading to increased circulating total thyroid hormone, as Ape 

BI, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered; d. Impaired glucose 
tolerance; e. Decreased gaps excretion; f. Reduced response to metyrapone 
test; g. Reduced serum folate concentration; h. Increased serum i enis and 
phospholipid concentration. As a general principle, the administration of any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk. 


Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: Breakthrough bleeding, spotting, 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibromyomata; Vaginal candidiasis; 
Change in cervical eversion and in degree of cervical secretion; Cystitis-like SE 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting; Abdominal cramps, 
bloating; Cholestatic jaundice; Chloasma or melasma which may persist when drug is 
discontinued; Erythema multiforme; Erythema nodosum; Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism; Steepening of corneal curvature; Intolerance to contact lenses; 
Headache, migraine, dizziness; Mental depression; Chorea; Increase or decrease in 
jar nt Reduced carbohydrate tolerance; Aggravation of porphyria; Edema; Changes 
in libido. 


Overdosage: Serious ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young children. Overdosage of 
estrogen may cause nausea, and withdrawal bleeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, ‘atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be 
chosen and medication should be discontinued as prompiy as possible. Administration 
should be cyclic (e.g., 3 weeks on and 1 week off). Attempts to discontinue or taper 
medication should be made at 3 to 6 month intervals. The usual initial dosage range is 1 
or 2 mg. daily of micronized estradiol adjusted as necessary to control presentin 
at The minimal effective dose for maintenanace therapy should be determin 

y titration. 

2. Given cyclically: Female hypogonadism; female castration; primary ovarian failure. 
Treatment is usually initiated with a dose of 1 or 2 mg. daily of micronized estradiol, ad- 
justed as necessary to control presenting symptoms; the minimal effective dose for 
maintenance therapy should be determined by titration. 
Treated patients with an intact uterus should be monitored closely for signs of en- 
dometrial cancer and appropriate diagnostic measures should be taken to rule out malig- 
nancy in the event of persistent or recurring abnormal vaginal bleeding. 


References: (1) Ziel HK, Finkel WD: N Engl J Med 293.1167, 1975; (2) Smith DC, et al: N Engl J 
Med 2931164, 1975; (3) Mack TM, et al: N Engl J Med 294:1262, 1976; (4) Weiss NS, et al: 
N Engl J Med 294.1259, 1976; (5) Herbst AL, et al: N Engl J Med 284.878, 1971; (6) Greenwald P, 
et al: N Engl J Med 285390, 1971; (7) Lanier A, et al: Mayo Clin Proc 48793 1973; (8) Herbst A, 
et al: Obstet Gynecol 40287, 1972; (9) Herbst A, et al: Am J Obstet Gynecol 7/8607, 1974; 
(10) Herbst A, et al: N Engl J Med 292.334, 1975; (11) Stafl A, et al: Obstet Gynecol 43:118, 1974; 
(12) Sherman Al, et al: Obstet Gynecol 44531, 1974; (13) Gal |, et al: Nature 2/683, 1967; 
(14) Levy EP, et al: Lancet 7:611, 1973; (15) Nora J, Nora A: Lancet 7:941, 1973; (16) Janerich DT, 
et al: N Engl J Med 297:697, 1974; (17) Yen SSC, et al: J Clin Endocrinol Metab 40518, 1975; 
(18) Boston Collaborative Drug Surveillance Program: N Engl J Med 290.15, 1974. (19) Vessey MP, 
et al: Br Med J 3123, 1970; (20) Greene GR, Sartwell PE: Am J Public Health 62680, 1972; 
(21) Mays ET, et al: JAMA 2357730, 1976; (22) Pfeffer RI, Van Den Noort S: Am J Epidemiol 
103.445, 1976. 


How Supplied: Estrace 1 mg; lavender scored tablets, NDC 0087-0755-01, bottles of 
100. Estrace 2 mg; turquoise scored tablets," NDC 0087-0756-01, bottles of 100. 
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Each tablet contains 0.5 mg 
norgestrel with 0.05 mg 
ethinyl estradiol 
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HEANEY-REZEK 
Straight. 
Length, 8% inches. 


GLENNER | 
Curved right and left. 
Length, 8% inches. 


When you must take quality for granted... 


HYSTERECTOMY FORCEPS 
BY V. MUELLER 


Whatever the requirements of the procedure, we have the 
hysterectomy forceps to help. Established patterns, properly 
made for both vaginal and abdominal approaches—and more 
of them from which to select. Several widely used types are 
shown here. We have others, too, and invite your inquiries. 
Every instrument carries the V. Mueller guarantee. 


WM (V) pelle Division American Hospital Supply Corporatior 


GENERAL OFFICES: 6600 WEST TOUHY AVENUE, CHICAGO, ILLINOIS 6064€ 
SANTA ANA, CA. e ATLANTA e DALLAS e HOUSTON èe ROCHESTER, MN. e LINDEN, N.J 





er 
HEANEY-KANTER HEANEY-BALLENTINE BALLENTINE 
Curved. Curved. Straight. 
Length, 8% inches. Length, 8% inches. Length, 8% inches. 





REICH-NECHTOW REICH-NECHTOW LONG 
Curved. - Straight. Curved, toothed. 
Length, 8% inches. Length, 8% inches. Length, 7/4 inches. 


- 


American Journal of Obstetrics and Gynecology 


volume 128 number 2. May 15, 1977 


Transactions of the Eighty-seventh 
Annual Meeting of the American 


Association of Obstetricians 
and Gynecologists—continued 





The ‘‘problem’’ radical hysterectomy 


JOHN J. MIKUTA, A.B., M.D. 
ROBERT L. GIUNTOLI, M.D. 
ELLIOT L. RUBIN, Pu.D. 
CHARLES E. MANGAN, M.D. 
Philadelphia, Pennsylvania 


This is a study of 243 radical hysterectomy and pelvic lymphadenectomy procedures 
performed for gynecologic malignancy. The term “problem” radical hysterectomy was 
applied to those patients with one of the following conditions: (1) recent cervical conization 
(within 21 days), (2) previous total or supravaginal hysterectomy, (3) pregnancy, or (4) 
previous pelvic radiation. There were 88 patients in these categories. One hundred and 
fifty-five patients had none of these predisposing problems which might influence operative 
or postoperative complications. There were two deaths (0.82 per cent). There was no 
statistically significant difference in operative injuries to the bladder, ureters, or rectum or in 
the mean operative time and mean blood loss across the categories. However, there was a 
statistically significant difference across the categories in postoperative complications, both 
major and minor. The greatest incidence of such complications occurred in patients who 
had previous radiation therapy and the second greatest incidence was in patients who had x 
recent cervical conization. Pregnant patients had the least number of complications. (AM. J. 
OBSTET. GYNECOL. 128: 119, 1977.) 


THE COMPLICATIONS associated with radical hys- terms of patients with three other pelvic situations 
terectomy and pelvic lymphadenectomy following which might influence operative and postoperative 
radiation therapy to the pelvis are well known." ? It was morbidity. These three additional categories of pa- 
considered important to evaluate this operation in tients are as follows: (1) recent cervical conization, (2) 
pregnancy, and (3) previous removal of the uterus by 

From the Department of Obstetrics and Gynecology, total or supravaginal hysterectomy (TAH/SVH). 


Division of Gynecologic Oncology, and the Department of 


Research Medicine, the University of Pennsylvania School The term "problem" radical hysterectomy is used to 


of Medicine. describe these three categories in addition to the cate- 
Presented by invitation at the Eighty-seventh Annual gory of previously irradiated patients. Myrea T 
Meeting of the American Association of Obstetricians and 
Gynecologists, Hot Springs, Virginia, September 9-11, Material and methods 
1976. e ; 

i From June, 1955, through June, 1976, 243 patients 
Reprint requests: Dr. John J. Mikuta, 1000 Courtyard m gh J P 
Bldg., 3400 Spruce St., Philadelphia, Pennsylvania underwent radical hysterectomy with pelvic lym- 
19104. ` ` phadenectomy at the Hospital of the University of 
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Table I. Cell type in primary treatment patients 


Cell type No. 
Cervix 
Squamous 175 
Adenocarcinoma 
Pure 8 
Clear cell 8 D qe 
Adenocanthoma 3/7 ym 
Adenosquamous 16 
Endometrium 
Adenocarcinoma 6 
Adenocanthoma l 
Adenosquamous ] 
Vagina 
Squamous 4 





Table II. Radical hysterectomy 


154) 44.19 14-73 18.2 9-70 











Nonproblem (No. 


Previous (No. 37) 45.50 28-74 19.9 11-43 
conization 

Pregnant (No.= 15) 32.50 20-45 17.1 9-24 

Previous (No.= 15) 48.00 30-65 420.0 12-31 
TAH/SVH 

Previous (No.= 21) 50.90 32-69 28.2 11-85 
radiation 





*Statistically significant (p < 0.05). 
tDays of hospital stay. 


Pennsylvania. Each patients record was classified 
under the appropriate category and evaluated for op- 
erative and postoperative complications. One hundred 
and fifty-five of the patients (63.8 per cent) were con- 
sideréd to be nonproblem cases. Eighty-eight patients 
(36.2 per cent) were classified as having undergone 
problem radical hysterectomy. 

Of the patients in the problem category, 37 had 
undergone diagnostic conization of the cervix 21 days 
or less before the radical hysterectomy; 15 were preg- 
nant, 15 had had either supravaginal (nine) or total 
(six) hysterectomy; and 21 had prior radiation therapy. 
One of the patients in the nonproblem category died 
during operation from uncontrolled hemorrhage, and 
this patient will not be considered in any of the other 
statistics. 

Although medical problems were not taken into con- 


sideration, all patients were thought to be in adequate 


health to tolerate the contemplated surgical procedure. 
Each patient was evaluated in detail for general medi- 
cal status, stage of disease, and possible tumor metas- 
tases. Two hundred and ten patients were undergoing 
primary treatment for cervical carcinoma. One hun- 
dred and eighty-six had Stage I disease, and 24 had 
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Stage II disease. Eight patients were being treated for 
Stage II carcinoma of the endometrium; four, for car- 
cinoma of the vagina; 21, for postradiation recurrence 
of carcinoma of the cervix or endometrium. The cell 
types of the primary treatment patients are seen in 
lable I. Attention is called to the high incidence of 
adenocarcinoma of the cervix in this series. 

Ihe patients ranged in age from 14 to 74. One 
hundred and seventy patients were white, 72 were 
black, and one was oriental. 

Surgical procedure. The operative procedure con- 
sisted of the complete removal of the pelvic lymph 
nodes, along the external and common iliac arteries to 
slightly above the bifurcation of the aorta. In the last 
three years, complete bilateral para-aortic node dissec- 
tion to the level of the renal vein has been carried out. 
The presacral nodes, the lateral and medial hypogas- 
tric nodes, and the nodes lying in the obturator fossa 
were also removed. The uterus, cervix, and upper one 
third to one half of the vagina, parametrium, and 
paravaginal tissues were removed from the pelvic wall 
and from the superior portion of the pelvic di- 
aphragm. The ureters were completely freed from ap- 
proximately 5 cm. above the cardinal ligament to their 
insertion into the bladder. In patients in whom the 
uterus or uterine corpus was absent, the procedure was 
essentially the same with regard to the radical features. 
The attachments of the uterosacral ligaments were di- 
vided against the posterior pelvic wall. From June, 
1955, to July, 1966, the pelvis was drained bilaterally by 
two Penrose drains coming through the open vaginal 
cuff. Since July, 1966 the vagiha has been closed, and 
retroperitoneal drainage has been accomplished with 
the Hemovac (Snyder) apparatus in a technique similar 
to that described by Welch and associates.? In addition, 
beginning at the same time, the ureters were attached 
to the superior vesical artery according to the tech- 
nique described by Green.’ This latter procedure has 
been abandoned in the past three years, and only the 
pelvic suction procedure has been used. Hemostatic 
clips have been used for the past 10 years, and this 
technique is believed to help greatly in reducing opera- 
tive time. Appropriate antibiotics were given preopera- 
tively and for a minimum of five days postoperatively. 
An indwelling Foley catheter (triple lumen) was in- 
serted into the bladder at operation, and the bladder 
was irrigated postoperatively with neomycin sulfate 
and polymyxin B sulfate* irrigating solution until the 
catheter was removed. In tbe past three years, sup- 
rapubic drainage has been utilized without the irriga- 
tion. The catheter or suprapubic tube was left in place 

. 


*Neosporin G. U. irrigant, Burroughs Wellcome & Co. 
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Table III. Radical hysterectomy: Operative complications by category 


Blood loss > 


2,000 ml. 


Nonproblem (No. = 154) 34 
Previous conization (No. = 37) 10 
Pregnant (No. = 15) 7 
Previous TAH/SVH (No. = 15) 5 
Previous radiation (No. = 21) 6 
Total 62 


Injury to 
22.1 4 2 4 
27.0 l l 0 
46.6 0 0 0 
33.5 4 0 0 
28.5 or c e ed M LT 
25.6 18 (7.4%) 





Table IV. Radical hysterectomy 






Category 


Nonproblem (No. = 154) 1,663 
Previous conization (No. = 37) 1,667 
Pregnant (No. = 15) 2,353 
Previous TAH/SVH (No. = 15) 2,206 
Previous radiation (No. = 21) 1,921 


Blood loss* 


Mean (ml.) Range (ml.) Mean (hours) 









Operating time* 





Range (hours) 





300-7,500 3.6 1.5-6.25 

600-4,800 3.4 2.0-6.0 

750-8,000 3.6 2.0-9.0 
1,000-5,000 3.8 2.5-4.7 
1,000-4,150 4.1 2.5-7.5 





*Not statistically significant (p > 0.05). 


until a repeat postoperative cystometrogram demon- 
strated that there was adequate return of bladder sen- 
sation as well as motor function. 


Results 


Mortality rate. As mentioned earlier, one operative 
death occurred as the result of excessive uncontrolled 
hemorrhage, during which the patient developed car- 
diac arrest and could not be resuscitated despite ade- 
quate blood replacement. One surgical death occurred 
in an 18-year-old patient who had clear cell adenocar- 
cinoma of the cervix related to diethylstilbestrol expo- 
sure in utero. The patient, who also had severe asth- 
ma, had been anesthetized with 2-bromo-2 chloro-1, 1 
trifluoroethane* during the first attempt to carry out 
the radical hysterectomy. Subsequently, the patient was 
given the same anesthetic, experienced an uneventful 
operative procedure, but postoperatively developed 
severe hepatic and renal necrosis which ultimately led 
to her death on the eleventh day. Therefore, the over- 
all mortality rate was 0.82 per cent. 

Statistical evaluation. The information was evalu- 
ated statistically by one of us (E. L. R.). Analysis of 
variance was applied to the measures of age, days of 
hospital stay, blood loss, and operative time, all of 
which were considered as dependent variables. The 
analyses revealed that age and duration of hospital stay 
were significantly different across categories (p < 0.05) 
(Table II). 


*Fluothane, Abbott Laboratories. 


Table V. Radical hysterectomy: Postoperative major 
complications by category 











Patients 
with com- 
plications* 
No. of 
complications 


Nonproblem (No. = 154) 24 15.6 29 

Previous (No. = 37) 8 21.6 8 
conization 

Pregnant (No. = 15) 2 13.3 2 

Previous (No. — 15) 2 13.3 2 
TAH/SVH . 

Previous (No. = 21) 10 47.6 15 
radiation 

Total 46 19.0 56 





*Statistically significant (p < 0.05). 


Operative as well as major and minor postoperative 
complications were analyzed with the chi-square 
technique. The results will be included in the descrip- 
tion of these complications. 

Operative complications. The significant operative 
complications are listed in Table III. These complica- 
tions are defined as any operative injury to the bladder, 
ureter, or rectum, or a blood loss greater than 2,000 
ml. With these criteria, the total number of patients 
with operative complications was 80 (33 per cent). If 
blood loss is excluded as an operative complication, 
there were only 18 operative complications (7.4 per 
cent). Evaluation of operative complications with re- 
gard to injury to the ureters, bladder, or rectum shows 
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Table VI. Radical hysterectomy: Type of major postoperative complications by category 








Type of complication 





Vesical fistula 

Rectovaginal fistula 

Pneumonia 4 

Intestinal obstruction 4 

Postoperative hemorrhage 2 

Pelvic abscess 0 

2 

FEL 


Ureteral fistula 12* 
4 
0 


Pulmonary embolus 
Evisceration 


Total 29 


Pre 
Nonproblem coniza 


vious 
tion 
4 t 






Previous 
radiation 





Previous 
Pregnant SVH/TAH 
lt 


e|[-oeoooooc- 
pun 

ho leeeeccox 

— 

a Jo. WBOOHKHNNOD 





*Three flank. 
tFlank. 
£Vesicocutaneous. 


$Two were operated upon, and two were corrected by tube. 


‘Corrected by operation. 


Table VII. Radical hysterectomy: Minor 
postoperative complication by category* 





Patients — | 


rectum, there was no statistical difference noted 
(p > 0.05), despite the apparent variations in some of 
these categories. 





with com- 
plicationst 








No. of 
complications 





Nonproblem (No. = 154) 38 24.7 64 


i ol 


Previous (No. 37) 16 43.2 26 
conization 

Pregnant (No. — 15) 2 13.3 4 

Previous (No. = 15) 5 33.3 6 
TAH/SVH 

Previous (No. = 21) 11 52.4 12 
radiation 

Total 82 33.8 112 


*Dbes not include unexplained fever occurring alone. 
tStatistically significant (p < 0.05). 


that nonproblem patients, patients with recent coniza- 
tion, and patients having previous radiation had simi- 
lar rates of injury. There were no operative complica- 
tions in pregnant patients. The highest number of 
operative injuries occurred in patients who had had 
previous supravaginal or total hysterectomy, and the 
major difficulty in these patients was encountered in 
dissecting the bladder from the cervix or vaginal cuff. 
Because of the great difficulty during this operative 
phase in the four patients in this series, subsequent 
patients were subjected to deliberate cystotomy to 
facilitate the dissection. 

As shown in Table IV, statistical evaluation revealed 
no significant difference in blood loss and operative 
time among the various categories (p > 0.05). With re- 
gard to operative injuries to ureters, bladder, or 


Postoperative complications. There were 56 major 
complications in 46 patients, for a patient complication 
rate of 19 per cent. Table V presents the data accord- 
ing to the complications in each category. Table VI is a 
breakdown of the specific major complications for each 
group. There were 112 minor complications among 82 
patients, for a patient complication rate of 33.8 per 
cent (Table VII). These do not include patients whose 
only morbidity was unexplained fever. The greatest 
incidence of both major and minor complications was 
in patients who had undergone previous radiation, as 
well as in patients with recent cervical conization. Preg- 
nant patients experienced significantly fewer major 
and minor postoperative complications. The break- 
down of specific minor complications in each category 
is given in Table VIII. Evaluation of the postoperative 
complications in both the major and minor categories 
revealed a statistically significant difference (p < 0.05) 
among the groups. 

Ureteral fistulas. The over-all incidence of ureteral 
fistulas was 24, or 9.9 per cent (Table IX). Fourteen (17 
per cent) of these fistulas occurred prior to 1966, be- 
fore the use of retroperitoneal suction drainage, with 
or without superior vesical artery suspension of the 
ureter. Ten fistulas (6.2 per cent) occurred after 1966. 
Three patients developed bilateral fistulas and all were 
in the nonproblem group. Seven of the 24 patients had 
spontaneous closure of the fistula, 12 had operative 
repair (usually by ureteroneocystostomy), two patients 
still have the fistulas, and three patients in the previous 
radiation category developed*local tumor recurrences 
before anything definitive could*be done. 
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Table VIII. Radical hysterectomy: Type of minor postoperative complications by category 


Previous Previous Previous 
Type of complication Nonproblem conization Pregnant TAH/SVH radiation 


Urinary tract infection 
Bladder dysfunction 
Pelvic hematoma 
Phlebitis 

Atelectasis 

lleus 

Wound infection 
Vaginal cuff collection 
Delayed hemorrhage 
Obturator nerve palsy 
Jaundice 

Lymphocyst 
Pneumothorax 
Unexplained fever 


— 
Q9» 05 CO» © 
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With regard to ureteral fistulas, it is apparent that 
the use of the retroperitoneal suction drainage tech- 
nique, with or without superior vesical artery sus- 
pension of the ureter, has reduced the incidence of 
these fistulas. In all of the patients in this series, the 
terminal ureter was completely freed from the adjacent 
area of the pubovesical ligament. It is possible that 
preserving the blood supply to the terminal ureter by 
avoiding this phase of dissection, unless contraindi- 
cated by the extent of the tumor, might further reduce 
the incidence of the ureteral fistulas. Green and col- 
leagues," reporting on the urologic complications of 
radical surgery in an extensive series, emphasized the 
importance of ureteral reimplantation into the bladder 
when the operative injuries occurred in the terminal 
ureter and also the importance of bladder decompres- 
sion for six to eight weeks. They also stressed other 
local etiologic factors in ureteral fistulas, such as pelvic 
inflammatory disease and endometriosis. 

Other possible etiologic factors were uncovered in 
five of these patients. One patient who developed bilat- 
eral ureterovaginal fistulas had had the Hemovac suc- 
tion apparatus attached to direct wall suction. It is be- 
lieved that this excessive suction produced necrosis of 
the ureteral walls along the apertures in the tubing. 
The other four patients had undergone exploratory 
operation through low transverse incisions, and the 
para-aortic areas had been exposed laterally by open- 
ing the medial area along the infundibulopelvic liga- 
ment. Placement of wide Deaver retractors into these 
spaces, thus retracting the ureter medially, is believed 
to be the reason for the ureteral necrosis which 
presented as extravasation of urine into the retroperi- 
toneal area. These injuries were at or above the pelvic 
brim. A paramedian incision is now being used, and 
the para-aortic area is reached through a central 
peritoneal incision with the ureters being retracted 
laterally. However, lack of adequate numbers made 
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statistical evaluation of the ureteral fistulas impossible. 

Special attention should be given to the approach 
used in patients who have had previous radiation ther- 
apy, who currently have a localized central recurrence 
in the cervix, and who are considered as candidates for 
radical hysterectomy and pelvic lymphadenectomy. If 
the disease is locally extensive, exenterative procedures 
must be considered first. On the other hand, where 
there is minimal disease present, a modified approach 
with the Class II radical hysterectomy, as described by 
Piver and associates," may be a useful alternative to 
reduce the high incidence of complications attendant 
upon the full radical treatment in such patients. 

This study also demonstrates that radical hysterec- 
tomy with pelvic lymphadenectomy should be consid- 
ered a formidable procedure even when performed 
under ideal circumstances. While the major reason for 
this study was to evaluate whether or not special fea- 
tures presented problems in radical hysterectomy and 
pelvic lymphadenectomy, it also allowed for evaluation 
of the problems with radical hysterectomy in our own 
institution. 

It has provided us with a basis for quality control, 
whereby improvements in procedures and techniques 
can be instituted to correct identified deficiencies. This 
is most critical in institutions with gynecologic oncology 
fellowship programs, since many more surgeons will be 
doing these operations than in the past. Since accepting 
our first trainee in 1967, we have had five different 
gynecologic oncologists in training, and we have expe- 
rienced improvement in over-all results during this 
period of time. A similar experience has been reported 
by Averette and associates, '* in regard to their training 
program. Detailed evaluation of all aspects of the radi- 
cal surgery being performed by a fellow in training on 
a continuing basis can be invaluable in directing atten- 
tion to those areas which need improvement. 
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Discussion 


Dr. HERVY E. AVERETTE, Miami, Florida. In 1895, 
Dr. John G. Clark of Philadelphia was the first in this 
country to publish a technique for performing a radical 
operation for cancer of the uterine cervix. Although he 
developed the technique during his residency at Johns 
Hopkins, he continued his practive at the University of 
Pennsylvania. Today, Dr. John Mikuta and his associ- 
ates from the same institution have summarized their 
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catheters were attached directly to wall suction rather 
than to controlled suction. We concluded, as Dr. 
Mikuta did, that excessive negative pressure directly on 
the ureters produced necrosis and fistula formation. 
Our routine technique for retroperitoneal suction dif- 
fers somewhat from that described by Dr. Mikuta. We 
attach the retroperitoneal pelvic catheters to water- 
sealed suction bottles that are air vented to limit 
pressure to 8 cm. of water pressure. After reading this 
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field, and the ureters were inadvertently injured. In 
the case of another patient of advanced age, the scle- 
rotic character of the blood vessels made proper he- 
mostasis a technical problem, and a ureter was in- 
jured because it was hidden by extravasated blood 
in the adventitia of the broad ligament. 

I am sure that a screening of the cases encountered 
in this 20 year study period would show that the num- 
ber of surgical procedures per year has increased dur- 
ing the last 10 years. This increase of operability rate is 
usually accompanied by a concomitant extension of 
technical procedures, which are designed to improve 
the long-term end results as far as survival is con- 
cerned. Possibly, it may also contribute to surgical and 
postoperative complications. Dr. Mikuta indicated that 
the lymphadenectomy has been extended to the level 
of the renal vein, and I would like to ask him whether 
or not he has formed any opinion about whether this 
procedure contributes to additional operative injuries. 

Patients respond to radiation therapy in different 
degrees, and the response is in direct proportion to the 
total amount of radiation received. However, it is 
dangerous to assume that all patients will present the 
same number of technical problems if they have re- 
ceived the same amount of radiation. It would be un- 
fortunate for a gynecologic fellow, who has had very 
positive experiences with postradiation patients, to as- 
sume that there is nothing to this operation under 
those circumstances. In fact, his very next case might 
be a nightmare. The same thing applies to the lesson to 
be learned from the problems encountered with pa- 
tients who have recently undergone conization proce- 
dures. I believe Dr. Mikuta's point about modifying a 
procedure to suit the circumstances is well taken, and I 
anticipate seeing reports in the near future wherein 
this procedure has been undertaken by any number of 
treatment centers. As recommended by Ball, we have 
begun to utilize the Schauta-Amreich procedure in pa- 
tients who are excessively obese. In two instances, this 
has been done in patients who had previous irradia- 
tion. One of those patients developed fistulas. If a con- 
siderable volume of evidence can be developed to indi- 
cate that a given case involves a higher risk and that the 
expected complication rate is greater than average, it 
may assist the surgeon (who must accept the hazard of 
medical/legal attack) in providing some support for his 
defense. 

DR. MIKUTA (Closing). I would like to speculate on a 
few things. For a number of years, I was under the 
impression that conization of the cervix, followed by 
total parametrial removal in the presence of prophylac- 
tic antibiotics, would not make any difference. As a 
result, we paid no particular attention to patients with 
recent conization. Eleven patients actually underwent 
conization within a week of the time they had the radi- 
cal operation; 22 had conization in the period seven to 
14 days prior to operation, and four underwent opera- 
tion more than 14 days after the conization. Until I 
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began to look at this material, I had not realized that 
there was an increase in the number of postoperative 
problems. We have not been able to determine exactly 
why there is a difference in this particular group of 
patients since it appears that the complications are 
more general rather than related to the local pelvic 
situation as would be expected from conization. One of 
the factors that may be involved here is that most of the 
patients in the conization group actually were just the 
opposite of the total spread of the series of patients in 
the group since the majority of the patients in the series 
were white. The group who had recent conization were 
mostly from our own area in West Philadelphia and 
were primarily black. There was a black-to-white ratio 
of 2:1 in the coned patients versus the total group, and 
this may be the factor involved in the postconization 
complications. We are looking further into this. 

With regard to Dr. Averette's question about the 
fistula rate, his point is well taken with regard to the 
amount of suction that is applied through the suction 
drainage catheters, and we have not measured this. I 
appreciate the fact that he has gone to the trouble of 
measuring the suction pressures in the Hemovac be- 
cause I was under the impression that it was not nearly 
as high as he found it to be. There is another danger 
that may go along with the retroperitoneal catheters. 
You will notice in the group with minor complications a 
patient who developed pneumothorax. This occurred 
when the Hemovac was attached to a Gomco ap- 
paratus. When the drainage bottle was changed, the 
switch was turned to pressure instead of suction, result- 
ing in bilateral pneumothorax and subcutaneous em- 
physema. This is a hazard which must be recognized. 

With regard to the deaths, both of these probably 
were preventable. The patient who died from the 
halothane toxicity had severe asthma. Unfortunately, 
when the first attempt at radical hysterectomy was 
made, she developed status asthmaticus and was given 
halothane to control this. Subsequently, the anes- 
thesiologist elected to use the same agent. I understand 
that the risks of halothane hepatitis statistically are 
somewhere in the range of one to two per million, but, 
unfortunately, in this patient it was a total disaster. 

The second patient developed excessive operative 
bleeding. We have had some problems with our anes- 
thesiologists not believing how much blood loss we an- 
ticipate with radical hysterectomy procedures. They 
tended to give plasma-expanding substances alone, 
and, as a result, they were behind in this patient with 
whole blood replacement when she developed sudden 
significant bleeding. The team operating at this time 
tried to get the bleeding stopped by clamping instead 
of just, packing and waiting for the patient to be 
stabilized. : 

With regard to Dr. Smith's comments, first of all, I 
just briefly looked at the patients, those considered to 
be obese (over 160 pounds), and found that there was 
really no significant effect on complications. 
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When we began extending the operative procedure. 
to the renal vein level, we found that we did have addi- - 
tional ureteral complications with necrosis of the ureter - 
which occurred. because of the excessive pressure 
against the retractor and the abdominal wall associated | 
with the transverse incision. — xxi se 
Radiation in the past definitely affects the postop- — 


erative complications. However, some patients who- 2s tients whe’ had previous radiation. 
have had previous radiation — Jive absolutely E AE 
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-problem in having the pelvis dissected radically. In 
other] patients, a knife has to be used to cut through the 
scarring that i is present in order to be able to dissect out 
any of the tissues. 

eo Fe far as the ureteral complications. were concerned, 
i realize that our over-all complication rate is high, but 
about a third of the ureteral fistulas did occur in pa- 
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Laser treatment of cervical and vaginal neoplasia 


^ ADOLF STAFL, M.D., Pu.D. 
EDWARD J. WILKINSON, M.D. 
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Milwaukee, Wisconsin 


The conservative management of cervical intraepithelial neoplasia (with 
electrodiathermocautery and cryosurgery) is unsuitable for the treatment of similar vaginal 
lesions because of complications of scarring, stenosis, and fistulas. A new modality of 
treatment with the use of a carbon dioxide laser beam was evaluated for the treatment of 
cervical and vaginal intraepithelial neoplasia. Histopathologic examination of cervical tissue 
after laser beam therapy showed that most of the tissue destruction resulted from 
evaporation of tissue and that the zone of tissue necrosis was much less than after 
cryosurgery or electrocautery. Laser therapy was used in 50 patients, 46 of whom had 
varying degrees of cervical and vaginal intraepithelial neoplasia. Treatment failures 
occurred in five patients (10 per cent). The experience of this study suggests that the major 
value of laser treatment of the lower genital tract will be in the management of vaginal 
intraepithelial lesions, while similar results in the treatment of cervical neoplasia may be 
achieved by much simpler methods. (Am. J. OBSTET. GYNECOL. 128: 128, 1977.) 


IN RECENT YEARS, there has been a definite trend to 
conservatism in the management of patients with cervi- 
cal dysplasia and carcinoma in situ. While conization 
has been the main modality of diagnosis and treatment 
of early cervical neoplasia, often followed by hysterec- 
tomy, electrocautery and cryosurgery have gained 
popularity recently in the treatment of cervical in- 
traepithelial neoplasia. 

However, conservative methods of treatment of cer- 
vical intraepithelial neoplasia (with electrodiathermo- 
cautery and cryosurgery) are unsuitable for the 
treatment of similar lesions in the vagina because of 
the complications of scarring, stenosis, and possible 
fistulas. Therefore, a new modality of treatment, the 
carbon dioxide laser beam, was evaluated for the 
treatment of cervical and vaginal intraepithelial neo- 
plasia. 

The laser principle was proposed initially by Schaw- 
low and Townes’ in 1958. The term laser is an abbrevi- 
ation for “light amplification by stimulated emission of 
radiation.” Conventional light produced by spontane- 
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ous emission is irradiated in all directions. The wave- 
length of spontaneous emitted light is not precise but 
spread out over a certain range of the light spectrum. 
The main difference of laser light is that laser produces 
coherent light, a parrallel beam of uniform wave- 
lengths. Therefore, the laser beam can be focused by a 
lens into an area of small dimension where it can pro- 
duce a power density of unprecedented magnitude. 

The first laser to be developed was the Ruby laser. 
The energy required to stimulate laser beam emission 
from this unit was supplied by intense flashes of light. 
Therefore, the laser beam was produced in pulses or 
bursts for a very short duration, usually a fraction of a 
millisecond. The experimental use of the Ruby laser in 
oncology brought disappointing results, and Ketcham 
and associates? cautioned that the heavy impact of a 
pulsed laser could cause the spread of viable tumor 
cells into the stroma and might force tumor cells into 
the blood vessels and lymphatic system. 

The carbon dioxide laser, which was developed in 
1967, is a completely different system. An electrical 
discharge produced from a mixture of carbon dioxide, 
nitrogen, and helium gives rise to an infra-red invisible 
beam with a wavelength of 10.6 u. This laser beam is 
continuous and lacks mechanical impact on the target 
as compared to the pulsed laser. Therefore, the danger 
of spreading tumor cells into the stroma,does not exist 
as was experimentally demonstrated? The carbon 
dioxide laser has found many applications in experi- 
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mental clinical surgery. It has lien used in 
is atii id liver surgery,? removal of tumors on 
vocal cords, pecquasen of bleeding gastric ulcers,’ 

breast cancer surgery,” and the debridement of third- 
degree burns.? The first report of the use of the laser in 
gynecology was published in 1973, by Kaplan and asso- 
ciates'? who treated 11 patients with cervical “erosions.” 


Material and methods 


The carbon dioxide surgical laser was used in this 
study.* A detailed description of this instrument was 
reported by Polanyi and associates," in 1970. An elec- 
trical discharge in a mixture of carbon dioxide, helium, 
and nitrogen gives rise to an infra-red laser beam with 
a wavelength of 10.6 u. The laser beam travels through 
an articulated arm containing seven mirrors in rotary 
joints. This arm connects the electronic cabinet, where 
the laser tube is located, with the colposcope. The nar- 
row laser beam passes from the jointed arm of the in- 
strument and strikes a mirror located between the opti- 
cal axis of the colposcope. The mirror is positioned at 
45 degrees to the incident laser beam and deflects the 
energy along the viewing axis of the colposcope. Aper- 
tures in the mirror permit normal viewing with the 
colposcope. A lense located in the incident laser beam 
focuses the energy to a spot at a distance equal to the 
working distance of the colposcopic objective. In this 
study, a 400 mm. objective was used. The mirror in the 
micromanipulator is gimbal mounted to permit direct- 
ing the beam to any desired location within +3 degrees 
of the center axis of the colposcope. Movement of the 
mirror is controlled by a joy stick which is located on 
the micromanipulator. The site of beam contact is 
marked by the luminous spot of the target beam. The 
laser beam and target beam coincide throughout the 
visible field. Energy output can be changed from 0 to 
100 watts. A timed mechanism can deliver exposures 
from 1/20 of a second to 7 seconds, or the laser beam 
can be used continuously with a foot pedal control. For 

‘documentation of the laser beam procedure, a televi- 
sion camerat was attached to the beam splitter of the 
colposcope, and the findings were recorded on video 
tape. 

The initial aim of the study was to describe the effect 
of the laser beam on normal cervical tissue by observ- 
ing the histologic changes of the tissue. For this pur- 
pose, patient volunteers with normal cervical find- 
ings both cytologically and colposcopically, who were 
scheduled for hysterectomy for gynecologic indications 
other than cervical disease, were selected. In these pa- 


*Manufacturgd by American Optical Company, Framing- 
ham, Massachusetts. 


tManufactured by Circon Corp, Santa Barbara, California. 
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Table I. Results of laser treatment of cervical and 
vaginal neoplasia ; 











Treatment 
failures 





Histology Cervix 





Adenosis ? — 2 0 
Papilloma 2 — 2 0 
Mild dysplasia 9 — 9 0 
Moderate dysplasia 13 l 14 l 
Severe dysplasia 12 2 14 2 
Carcinoma in situ 6 3 "9 > its 
Total 42 8 50 5 (10%) 





tients, the laser destruction of cervical tissue was per- 
formed at different time intervals, ranging from two to 
72 hours, before the operation. The patients were ex- 
amined colposcopically, and the laser destruction was 
performed within the original squamous epithelium on 
the portio of the cervix. The area of destruction was 4 
by 4 mm. in diameter. Thirty-four such areas of cervi- 
cal mucosa were destroyed by the laser beam with the 
use of varying amounts of power output (2 to 12 watts) 
and different periods of time of exposure (0.25 to 1 
second). After hysterectomy, the cervix was im- 
mediately fixed in 10 per cent formalin. Following 
complete fixation, the sites treated by the laser were 
excised and embedded in paraffin, and histologic sec- 
tions were prepared. All sections were stained with 
hematoxylin and eosin. 

Subsequently, laser treatment was performed in 50 
patients with abnormal cervical and vaginal lesions. All 
patients were evaluated before the laser therapy by 
cytology and colposcopy. The prerequisites for includ- 
ing patients in the study were: (1) The entire lesion was 
located on the visible portion of the cervix or yagina 
and did not extend into the endocervical canal; (2) the 
squamocolumnar junction was fully visible; (3) there 
was no evidence of invasion colposcopically and cy- 
tologically. 

Forty-two patients had cervical lesions, and eight pa- 
tients had vaginal lesions. The histopathology of these 
lesions is documented in Table I. The indication for 
treatment of two patients with vaginal adenosis was 
the complaint of dyspareunia and the presence of 
significant vaginal discharge which were not responsive 
to conventional therapy. The laser treatment was per- 
formed without anesthesia, and all patients tolerated 
the procedure well. The power output of the laser was 
maintained at 7 watts. The laser beam was used con- 
tinuously and moved over the lesion until the entire 
area was destroyed and the margins of the lesion were 
free of disease. The depth of tissue destruction was 1.5 
to 2 mm. In those patients were mucus continued to 
appear in the deeper clefts during treatment, the laser 
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Fig. 1. A superficial burn of the ectocervix produced by a3 watt output from the carbon dioxide laser 
with 1 second exposure. Microscopic changes include vaporization of the upper half of the epithe- 
lium, and separation of the epithelium from the stroma is evident.( x40.) 


destruction was continued until all clefts were elimi- 
nated, as evidenced by the absence of further mucus 
production. After the procedure, patients were advised 
to abstain from intercourse for 10 days. Follow-up 
cytologic and colposcopic examinations were done one 
month, three months, six months, and one year after 
the laser therapy. 


Results 


The pathologic changes in the normal cervix which 
result from infra-red ray exposure from the carbon 
dioxide laser consist of two characteristic pathologic 
findings: vaporization and necrosis. The microscopic 
changes of the tissue following laser treatment show 
that the most superficial layer of the cervical mucosa is 
vaporized by the carbon dioxide laser as a result of 
boiling and evaporation of intracellular water. The 
volume of tissue vaporized is directly related to the 
power output and the exposure time of the laser. 
Below the vaporized surface area, necrotic tissue can be 
seen. The necrotic area can be divided into two well- 
defined layers. The more superficial layer of necrosis 
results from absorbtion of infra-red ray energy without 
vaporization. This layer is of a uniform 50 u thickness 
which is independent of the wattage of the carbon 
dioxide laser beam or the duration of exposure. The 
tissues deeper in this area undergo necrosis resulting 
from the thermal burn. The depth of the thermal burn 


cannot be visualized immediately; however, within 72 
hours, cells with acute inflammation migrate to the 
deep margins of the thermal burn and demarcate the 
depth of the necrosis. The depth of the thermal burn is 
directly related to the exposure time but is indepen- 
dent of the power output of the laser. 

A superficial burn of the ectocervix was produced by 
a 3 watt burn with less than a second of exposure to the 
carbon dioxide infra-red laser (Fig. 1). Vaporization of 
the upper half of the epithelium occurred, and separa- 
tion of the epithelium from the stroma became evident. 
No inflammatory response was seen because the 
specimen was excised within 24 hours after the laser 
exposure. 

Vaporization of the entire epithelium was produced 
by increasing the power output to 5 watts for an expo- 
sure time of 0.25 second and slight movement of the 
laser beam during the exposure (Fig. 2). By this appli- 
cation, a discrete area of necrosis was produced which 
reflects the extent of stromal damage resulting from 
the absorption of infra-red energy. The depth of this 
area of necrosis previously has been demonstrated to 
be uniformly 50 u regardless of the voltage used or the 
duration of laser exposure." 

A 6 watt laser energy output over 0.25 second in a 
single focus produced the characteristi¢ "V"-shaped 
laser burn (Fig. 3). This tissue defect results from va- 
porization of the superficial tissue secondary to the in- 
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Fig. 2. A 5 watt laser burn with exposure of 0.25 second. A discrete dense eosinophilic area of 
necrosis is seen microscopically which reflects the extent of stromal damage resulting from the 


absorption of infra-red energy. (x50.) 


tense focal concentration of the laser infra-red energy. 
The margins of necrotic tissue surrounding the defect 
result from the absorption of infra-red energy without 
vaporization. 

A response of inflammation around the burn can be 
seen in 24 hours after laser exposure. In a specimen 
which was excised 76 hours after a carbon dioxide laser 
burn with a 6 watt power source which was applied for 
l second and distributed over a diameter of 4 mm., the 
demarcation of the thermal burn area can be ap- 
preciated by a marginate of cells with acute inflamma- 
tion about the periphery of the burn (Fig. 4). The 
depth of the thermal burn varies in direct relationship 
to the exposure time and is independent of the power 
output of the laser. This depth generally does not ex- 
ceed 600 u. 

A burn induced by electrocautery can be distin- 
guished from a laser burn by the presence of the re- 
latively large amount of eschar and burned tissue 
which remains at the burn site (Fig. 5). The depth of 
necrosis of the stroma, as a result of the cautery, is 
substantially greater than that produced by the laser 
infra-red beam. Although the total cautery burn may 
not be deeper than a corresponding laser burn, there is 
more tissue necrosis and less vaporization produced by 
the cautery than with the laser. 

In 50 patients treated with the laser beam for cervical 
_or vaginal lesions, there were no operative complica- 


tions. One month after the laser therapy, the treated 
area was completely healed; however, the epithelium 
was vulnerable and often resulted in an artificial ero- 
sion after a cervical scrape for a cytologic smear. 
Therefore, the follow-up protocol was changed and 
the initial Papanicolaou smear was obtained three 
months after the treatment. Of the 50 treated patients, 
22 were followed up by cytology and colposcopy for 
three months, 12 were followed up for six months, and 
15 were followed up for one year. Treatment failures 
after laser therapy were detected by the presence of 
suspicious cytology and were confirmed by tissue ex- 
amination. Treatment failure occurred in five patients 
(10 per cent). One failure occurred after laser treat- 
ment for cervical carcinoma in situ; one, after treat- 
ment for vaginal carcinoma in situ; two, after treat- 
ment for severe cervical dysplasia; one, after treatment 
of moderate cervical dysplasia (Table I). In all treat- 
ment failure patients, the suspicious cytology was ob- 
tained during the first follow-up examination within 
three months after treatment. To date, we have ob- 
served no case of treatment failure when the first 
follow-up cytology was negative. 


Comment 


In patients with cervical intraepithelial neoplasia, 
where there is no risk of lymphatic spread, complete 
local excision or destruction of the neoplastic tissue 
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Ms Fig. 3. Microscopic changes seen in the normal cervix that result from a 6 watt laser energy output 
3 over 0.25 second delivered in a single focus. Characteristic “V-shaped burn which results from 


Fig. 4. Histologic pattern of the cervix excised 76 hours after carbon dioxide laser burn at 6 watts for 


1 second. The demarcation of the thermal burn can be recognized by cells with acute inflammatiqn 


shown in the margin of the deep periphery of the burn. (x 100.) 
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Fig. 5. Microscopic pattern in the cervix following a burn induced by electrocautery. A large amount 
of eschar and necrotic tissue remains at the burn site. Depth of necrosis of the stroma is substantially 
thicker than that produced by laser infra-red beam. (x40.) 


may be sufficient treatment. However, conservative 
treatment (cryosurgery, cautery, or laser therapy) can 
be considered only when the lesion does not involve the 
endocervical canal, when invasive carcinoma definitely 
can be ruled out, and when the patient is highly reliable 
for follow-up evaluation. Therefore, a combination of 
cytology and colposcopy is essential in the evaluation of 
patients for conservative treatment by this technique. 
At the present time, it is possible to draw only pre- 
liminary conclusions about the value of laser beam 
treatment of cervical and vaginal neoplasia because of 
the limited number of cases and the short period of 
follow-up. The present failure rate of the laser treat- 
ment is similar to the failure rate after treatment with 
cryosurgery or electrocautery. The distinct advantage 
of laser therapy over the conservative methods in- 
cludes the fact that the laser can destroy the precise 
boundaries of the lesion and can select any depth of 
tissue destruction. However, it is very difficult and fre- 
quently impqssible to predict the depth of'tissue de- 
struction that should be performed. The presence of 


glandular tissue in the stroma can be recognized by 
cervical mucus which is forced out of the deeper clefts 
with laser therapy. However, it is impossible to«deter- 
mine if all of the pathologic epithelium in the deeper 
clefts has been destroyed. The cases of treatment fail- 
ure in this preliminary study suggest that the depth of 
destruction of pathologic epithelium was inadequate. 
In such cases, repeat laser treatment should completely 
destroy the disease and improve the results. 

An important advantage of laser therapy is the fact 
that tissue healing following the treatment is more 
rapid and the vaginal discharge is less profuse than 
after cryosurgery. This can be explained by the differ- 
ence in the amount of tissue destruction following 
cryosurgery and laser treatment. After cryosurgery, 
the frozen tissue becomes necrotic, which leads to 
slough and profuse discharge. The majority of tissue 
destruction after laser treatment is by evaporation, and 
the zone of necrosis is very superficial, usually less than 
600 u. More important, the squamocolumnar junc- 
tion remains colposcopically visible after laser treat- 


i. e 
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ment as the endocervical canal is not destroyed. After 
cryosurgery, the squamocolumnar junction is often 
shifted high in the endocervical canal; therefore, the 
cytologic and colposcopic follow-up examinations are 
more difficult. 

One of the major disadvantages of laser beam ther- 
apy is the high cost of the instrument at the present 
time. The immobility of the instrument limits its practi- 
cal use and efficiency. 

Since the current results of treatment of cervical in- 
traepithelial neoplasia with cryosurgery or laser beam 
therapy are comparable, it is questionable if the ad- 
vantages of laser treatment will justify the high cost of 
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the instrument for treatment of cervical lesions. How- 
ever, the major value of the laser beam is in the treat- 
ment of vaginal lesions where the destruction of large 
areas of vaginal epithelium will not produce scarring or 
narrowing of the vagina. Laser treatment of vaginal 
lesions can be done without anesthesia and can destroy 
pathologic epithelium very precisely without the dan- 
ger of the occurrence of a fistula. The experience 
of this study suggests that the major value of laser 
treatment of the lower genital tract will be in the man- 
agement of vaginal intraepithelial lesions while similar 
results in the treatment of cervical neoplasia may be 
achieved by much simpler methods. 
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Discussion 


DR. RICHARD UPTON, Grand Rapids, Michigan. For 
years, gynecologists have been concerned with the 
problem of inaccuracy and overkill in the diagnosis and 
treatment of cervical and vaginal intraepithelial neo- 
plasia. During the past decade, we have seen and par- 
ticipated in the wide acceptance of appropriately uti- 
lized colposcopy as a precision tool for locating and 
diagnosing cervical and vaginal intraepithelia lesions. 
Three years ago, the first investigation of combined use 
of the colposcope and the carbon dioxide laser as a 
precision technique for the treatment of these early 
neoplasms was begun, and the preliminary report on 
this use of the laser was given by me in January, 1975, 
before the Society of Gynecologic Oncologists. 

In that presentation, the necessity of further investi- 
gation and long-term follow-up of the treated pa- 
tients was stressed. Drs. Mattingly, Stafl, and Wilkinson, 
in the work just presented before this group, have 
done just that in a most commendable manner. 

Dr. Mattingly has noted the inherent safety of the 
infra-red laser in terms of not only low risk to the 
operator, technical assistants, and the patient but also 
the absence of risk of spreading or scattering tumor 
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cells as a result of laser impact which has been reported 
with the use of pulsed laser beams. 

The principles of careful scientific investigation have 
been adhered to by the essayist. The concern many of 
us have with the introduction of new tools, or toys, into 
surgical practice is that less careful investigators will 
misuse or abuse the technique, bringing poor results or 
disaster to the patient and disrepute to the method. 
The meticulous documentation of technique and pro- 
cedure is noteworthy. 

In a manner similarly to that of my experience, Dr. 
Mattingly has noted the facility of laser therapy as well 
as its comfort factor for the patient during and follow- 
ing the procedure. f 

Treatment results were likewise similar to those from 
my study which, including cervical lesions only, re- 
sulted in 6.7 per cent treatment failures. 

The term "treatment failure" is worthy of mention 
since the "failure" is diagnosed by cytology and colpo- 
scopy (surface techniques, if you will) within a year. It 
may wéll be that we are seeing marginal occurrence or 
persistence of a condition infamous for its multifocal 
presentation. This would seem more platisible than the 
hypothesis of surface manifestation of an inadequately 
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treated, deep intraglandular neoplasm. Our concern 
over inadequate depth of therapy can be obviated by 
the simple expedient of biopsy from the base of treated 


areas of known or suspected glandular involvement 


with a small otolaryngologic biopsy forceps. It can be 
speculated that the one treatment failure of a vaginal 
lesion could have been a result of a tangential, par- 
tial-thickness burn. The use of metallic-surfaced 
laryngeal-type mirrors to deflect the laser beam intra- 
vaginally for a perpendicular burn is suggested. 

I would concur with the authors in the observation 
that current treatment results of cervical intraepithelial 
neoplasia with cryosurgery, electrocautery, of laser 
surgery are similar. However, we have all seen the 
phenomena of cervical edema, necrosis and friability, 
profuse malodorous vaginal leukorrhea, and the end- 
result relocation of the squamocolumnar junction into 
unobservable levels of the endocervical canal as re- 
viewed for us in this report, the problems which so 
frequently ensue from cryosurgery or electrocautery. 
These phenomena, too, are “cost factors" directly af- 
fecting the patient. 

With the development of smaller, more mobile, 
more versatile, and less expensive laser instruments, 
the noted advantages of this modality of therapy may 
become more practical for the majority of patients with 
cervical intraepithelial neoplasia as well as in the 
treatment of vaginal intraepithelial neoplasms. 

DR. KERMIT KRANTZ, Kansas City, Kansas. We, too, 
have had the privilege of obtaining a carbon dioxide 
laser on a testing basis. Our results are somewhat simi- 
lar to those reported by Dr. Mattingly. In the 450 pa- 
tients who were seen during the period of our testing 
for colposcopy, 160 of the patients had laser therapy. 
The differential diagnoses after colposcopy and biopsy 
of the patients who had laser treatment and were ade- 
quately followed up for a period of six months are 
shown in Table I. 

The results of the therapy of the dysplasia were de- 
pendent upon the direct visualization of the area in- 
volved. During early use of the apparatus, three pa- 
tients had to be re-treated because of the lack of expe- 
rience of the operator with the apparatus; however, we 
have found that with good colposcopic visualization 
and with careful utilization of the laser ablation of all 
the dysplastic areas and cases of carcinoma in situ is 
easily achieved. It must be pointed out, as Dr. Mat- 
tingly stated, that the destruction outside of the area 
where the laser has been employed is minimal; there- 
fore, early healing and easy follow-up without massive 
destruction are possible. In addition, any viral particles 
and any part of the cell deoxyribonucleic acid that 
possibly could be left to perpetuate neoplasic disease 
are destroyed. In herpes ,progenitalis, we found that 
laser therapy was excellent in the subacute phase with 
rapid healing ànd total destruction of the virus in the 
area. Condyloma accuminata is currently an extremely 
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Table I. Differential diagnoses after colposcopy 
and biopsy 


Diagnosis No. 
Mild dysplasia 10 
Moderate dysplasia 28 
Severe dysplasia 20 
Carcinoma in situ 15 
Herpes progenitalis 
Cervical 12 
Vulvar 8 
Condyloma accuminata 35 
Lichen sclerosis atrophicus 3 
Bowen's disease of the vulva 4 
Cervical/vaginal adenosis 10 
Chronic cystic cervicitis 12 
Vulvar leukoplakia l 
Molluscum contagiosum 3 
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important problem. Touching the base of each con- 
dyloma, whether or not it has a fairly broad base, has 
given prompt relief and curative results without scar- 
ring and severe pain. No anesthesia was employed with 
intravaginal lesions, and local anesthesia was used on 
the vulva. In the cases of lichen sclerosis atrophicus, 
ablation of the entire vulvar area involved following 
biopsy and repeat biopsy demonstrated total relief of 
the symptoms and progressive rehealing; following the 
healing of the area, the patients had return of normal 
sensation and function, and the symptomatic problem 
was completely gone with resultant negative biopsy. 
This may be a significant breakthrough in this area. 

In cases of adenosis of the cervix and vagina, the 
entire upper part of the vagina and the cervix can be 
very easily ablated and the adenosis removed with little 
difficulty and no bleeding. On careful follow-up small 
areas that were missed are easily recognized and re- 
treated. In molluscum contagiosum, a viral infection, 
which can occur in other parts of the body as well as in 
the genitals, laser treatment worked very quickly and 
promptly, and there was no evidence of recurrence. I 
believe that although this instrument is experimental at 
this time it has a great deal to offer to us in the future 
as an addition to the armamentarium of gynecology. 
Technology today is going to bring more and more of 
this kind of tool, and we must determine the applicabil- 
ity of these tools for better and more effective patient 
care. 

DR. MATTINGLY (Closing). We are interested to learn 
that the discussants' experience is similar to ours and 
that they have observed the same failure rate of this 
technique. - 

It is important to re-emphasize the risks associated 
with this procedure. There is no question that irrepar- 
able damage can be done if the patient is subjected to 
excessively high wattage with this unit. The risk of an 
inadvertent laser burn, if all precautions are not taken, 
could be quite serious. 
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Dr. Upton's use of laryngoscopic mirrors in the va- 
gina to facilitate the direction of the laser beam is an 
important contribution for the treatment of sites in the 
vagina which are anatomically difficult to treat. Al- 
though we have had no difficulty exposing the corners 
of the vagina, this is a significant problem in virginal 
girls. The deep rugal folds in the vaginal wall require 
flattening in order to treat a smooth surface without 
producing an uneven burn in the vaginal mucosa. 

The idea that our failure rate may be related to the 
multifocal origin of the disease is intriguing. However, 
most. students of the subject of cervical carcinoma in 
situ do not subscribe to this view at this time, as the site 
of origin of this disease in the transformation zone now 
can be clearly defined by colposcopy. It seems quite 
clear that the transformation zone is the recognized 
zone of origin of squamous neoplasia of the cervix and 
that multifocal origin of cervical cancer is an extremely 
rare and probably untenable event. 

Dr. Krantz has extended his use of the laser to dis- 
eases of the vulva. Our initial experience with vulvar 
lesions has not been as successful as his. We have 
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treated vulvar carcinoma in situ with the laser, but this 
requires either extensive local analgesia or a general 
anesthetic. Unfortunately, our recurrence rate has 
been quite high, probably because of our inexperience 
regarding the depth of the burn. It seems equally logi- 
cal that virus-induced vulvar ulcers would respond 
rapidly because all of the surface tissue in which the 
virus is harbored is evaporated. However, it has been 
our experience that this herpetic lesion may recur since 
the virus may be deeply seated in the peripheral nerve 
sheath or sacral nerve roots. 


It must be obvious from these discussions that we are 


living in a new era of technical advancement. If the 
laser beam is used wisely, it can indeed be effective. 
The clinical use of this technique should be quite selec- 
tive and utilized only by experienced hands. Undoubt- 
edly, there will be many modifications in this in- 
strumentation that will be important in the future utili- 
zation of this therapeutic technique for the control of 
preinvasive carcinoma of the lower genital tract. At the 
present time, the misuse of this instrument could be 
more devastating than the disease itself. 
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CLINICAL OPINION 


This section reports opinion on the handling of clinical situations, i.e., the clinical 
diagnosis and management of certain disease entities. Papers should range from 
eight to twenty typed pages, including illustrations, tables, and figures which clar- 
ify the author's management. References are limited to sixteen citations. Mail to 
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Diagnosis and management of the infant 


with genital ambiguity 


JOE LEIGH SIMPSON, M.D. 
Chicago, Illinois 


Clinical management of a child with ambiguous external genitalia requires physicians to 
consider the immediate management of the condition, as well as parental reactions. They 
must also obtain the necessary data upon which to make a diagnosis. This review 
summarizes the most common disorders causing genital ambiguity and suggests 
approaches toward their delineation. (AM. J. OBsTET. GYNECOL. 128: 137, 1977.) 


IHE BIRTH OF AN INFANT with genital ambiguity 
(Fig. 1) places both physicians and parents in a confus- 
ing dilemma. The correct diagnosis and the proper sex 
for rearing must be determined by physicians, and the 
parents must cope with both their own emotions and 
the emotions of inquisitive relatives and peers. Usually 
these problems are best managed by a team of medical 
workers—obstetrician-gynecologists, urologists, pedia- 
tricians, psychiatrists, and social workers. 

In this artitle, we shall review the most common dis- 
orders that cause genital ambiguity and discuss the 
general principles that should be applied to the man- 
agement of infants with this condition. Detailed expla- 
nations and references are published elsewhere.! 


From the Department of Obstetrics and Gynecology, 
Northwestern University Medical School. 


Reprint requests: Dr. Joe Leigh Simpson, Department of 
Obstetrics and Gynecology, Northwestern University 
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Classification of the disorders of sexual 
differentiation é 


The disorders of sexual differentiation can be de- 
lineated in several ways. Prior to recent cytogenetic and 
endocrinologic advances, the only way to delineate 
these disorders was on the basis of their anatomic dif- 
ferences, e.g., male pseudohermaphroditism, female 
pseudohermaphroditism, or true hermaphroditism. 
Advances in endocrinology and genetics made it ap- 
parent that not only were there more disorders of sex- 
ual differentiation than previously suspected but also 
that delineation of these disorders solely on anatomic 
grounds was inadequate. 

Although there are several ways to delineate disor- 
ders of sexual differentiation,’ it seems clinically 
preferable to place an affected individual initially into 
one of several broad categories that can be recognized 
readily on the basis of chromosomal complement and 
gonadal status. The categories include gonadal dysgen- 
esis, true hermaphroditism, female pseudohermaph- 
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Fig. 1. External genitalia of an infant with 45,X/46,X,dup(Yq) 
mosaicism. The phallus is larger than expected for a clitoris 
but less than that expected for a penis. Incomplete labioscrotal 
fusion is present. (From Morillo-Cucci, G., Simpson, J. L., 
New, M., and German, J.: Ann. Genet. (Paris) 14: 113, 1971.) 


roditism, male pseudohermaphroditism, sex-reversed 
(46,X X) males, anomalies limited to Mullerian or Wolf- 
fian derivatives, and forms of hypogonadotropic 
hypogonadism occurring in individuals with normal 
external genitalia and normal chromosomal comple- 
ments (Table I). Within each category, the various 
disorders are probably best delineated on the basis of 
their etiology: chromosomal abnormalities, recessive 
or dominant genes, or teratogenic factors. All of these 
disorders are discussed elsewhere.’ The most common 
disorders associated with genital ambiguity are sum- 
marized below. 


Disorders causing genital ambiguity in 46,XX 
individuals (female pseudohermaphroditism) 


Individuals with female pseudohermaphroditism are 
genetic females (46,X X) in whom genital development 
is not that which is expected. Subjects with true her- 
maphroditism may also have a 46,XX complement, but 
they are best considered separately. Most patients with 
female pseudohermaphroditism have a form of adre- 
nal hyperplasia, although nonadrenal female pseu- 
dohermaphroditism has been reported. Originally, 
female pseudohermaphroditism was defined not upon 
the basis of chromosomal complement but upon the 
basis of gonadal (ovarian) composition; however, the 
above definition seems more appropriate. 

Syndromes of adrenal hyperplasia. In adrenal 
hyperplasia, an enzyme deficiency leads to decreased 
production of cortisol by the adrenal cortex." The syn- 
dromes of adrenal hyperplasia are the most common 
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cause of genital ambiguity. Diminished glucocorticoid 
production leads to decreased negative feedback inhi- 
bition of adrenocorticotropic hormone (ACTH) by cor- 
tisol. Thus, ACTH secretion increases. In addition, al- 
ternate biosynthetic pathways are utilized (Fig. 2), 
and excessive amounts of androgens are thereby syn- 
thesized. Excess amounts of androgens during 
embryogenesis virilize androgen-dependent organs, 
thereby causing genital ambiguity in females (fe- 
male pseudohermaphroditism). Müllerian derivatives 
and ovaries develop as expected for females. Several 
forms of adrenal hyperplasia cause genital ambiguity, 
e.g., deficiencies of 21-hydroxylase, 118-hydroxylase, 
and 36-ol-dehydrogenase, each inherited in an au- 
tosomal recessive fashion. 

21-Hydroxylase deficiency. Two forms of 21-hydroxy- 
lase deficiency exist, one form with and one form 
without sodium wasting.* In both forms, excess syn- 
thesis of androgens causes genital virilization. In the 
mild form, ACTH compensation apparently produces 
normal amounts of cortisol and, hence, neither so- 
dium wasting nor adrenal insufficiency occurs. In the 


'severe form, sodium wasting occurs, but it can be cor- 


rected by the administration of cortisol. Early diagnosis 
is imperative, since uncorrected hyponatremia and 
hyperkalemia may lead to death because of electrolyte 
imbalance. Males with 21-hydroxylase deficiency have 
normal external genitalia; however, this disorder can 
sometimes be diagnosed at birth on the basis of scrotal 
and areolar hyperpigmentation. If salt wasting is not 
present, however, this disorder may not be diagnosed 
until pubic hair growth or increased statural growth 
occur around two years of age. Plasma 17a-hy- 
droxyprogesterone and urinary excretion of preg- 
nanetriol are increased. 

1 18-Hydroxylase deficiency. Deficiency of 118-hydrox- 
ylase results in increased secretion of 118-deoxy- 
cortisol and 11-deoxycorticosterone, steroids that 
promote salt retention. Hypervolemia and concomi- 
tant hypertension may be present. 118-Hydroxylase 
deficiency may or may not be associated with salt reten- 
tion. Virilization of external genitalia occurs, as it 
does in 21-hydroxylase deficiency. Urinary tetrahydro- 
deoxycortisol is increased. s 

3-ol-Dehydrogenase deficiency. The major excess an- 
drogen in 38-ol-dehydrogenase deficiency is dehy- 
droepiandrosterone (DHEA).* DHEA is a relatively 
weak androgen, and female subjects with 3f-ol-de- 
hydrogenase deficiency are not so virilized as those 
with deficiencies of 21-hydsoxylase or 118-hydroxy- 
lase. Individuals with deficiencies of 38-ol-dehydro- 
genase have underdeveloped external genitalia and 
incomplete scrotal fusion (male pseudohermaph- 
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Fig. 2. Summary of important adrenal and gonadal biosynthetic pathways. Letters designate en- 
zymes required to complete the appropriate conversions. 4, 20a-hydroxylase, 22a-hydroxylase, and 
20,22-desmolase (adrenal lipoid hyperplasia); B, 38-ol-dehydrogenase; C, 17a-hydroxylase; D, 
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17,20-desmolase; E, 17-ketosteroid reductase; F, 21-hydroxylase; G, 118-hydroxylase. 


Table I. Classification of disorders of sexual 
differentiation 


. Male pseudohermaphroditism* 

Female pseudohermaphroditism* 

True hermaphroditism* 

. Gonadal dysgenesis 

. Polysomy for the X or Y chromosome 

. Hypogonadism associated with normal external 
genitalia and normal chromosomal complements 

. Anomalies limited to Wolffian or Müllerian derivatives 


M OTR ON 


*These categories are usually associated with genital am- 
biguity. Bilateral gonadal dysgnesis is not associated with geni- 
tal ambiguity. Mixed or asymmetric gonadal dysgenesis (uni- 
lateral streak gonad and contralateral testes), a cytogenetic 
form of male pseudohermaphroditism, is associated with gen- 
ital ambiguity. 


roditism). 38-ol-Dehydrogenase deficiency is associated 
with severe sodium loss. Many reported patients sur- 


vive only a few days, but the disorder has been de- 


tected in older children. Urinary pregnenetriol is in- 
creased. 

17a-H»ydroxylase deficiency. . Females with 17a-hy- 
droxylase deficiency cannot synthesize adequate 
amounts of either androgens or estrogens.* They do 
not have genital ambiguity, but they may consult a 
gynecologist because of primary amenorrhea. They 
have infantile, yet well-differentiated, external genita- 


lia, ovaries, uterus, and vagina. Hypertension may be 
present as result of increased synthesis of mineralocor- 


ticoids, particularly corticosterone. 

Other forms of female pseudohermaphroditism. Female 
pseudohermaphroditism usually results from adrenal 
hyperplasia, but several other genetic disorders (Table 
IT) and some possible tératogens should be considered 
in evaluation of a 46,XX individual with genital am- 
biguity.. The following should be considered: (1) 


t 


Table II. Common forms of female 
pseudohermaphroditism 


Genetic Forms 
Syndromes of adrenal hyperplasia. 
21-Hydroxylase deficiency 
118-Hydroxylase deficiency 
3B-o1-Dehydrogenase deficiency 
Adrenal lipoid hyperplasia (deficiency prior to the 
synthesis of pregnenolone) 
Nonadrenal genetic forms associated with somatic 
anomalies. 
Teratogenic forms 
Maternal ingestion of progestins or androgens 
Androgen-producing neoplasia 
Forms of uncertain etiology 
Exstrophy of bladder 
Exstrophy-of cloaca 
Sirenomelia 


Table III. Common forms of male 
pseudohermaphroditism 


Cytogenetic forms 


Genetic forms 
Disorders with unambiguous male external genitalia 
Disorders with multiple malformation patterns 
Disorders with a demonstrable enzyme deficiency 
Deficiency prior to the synthesis of pregnenolone 
- (adrenal lipoid hyperplasia) 
Deficiency of 38-01-dehydrogenase 
Deficiency of 17a-hydroxylase 
Deficiency of 17,20-desmolase 
Deficiency of 17-ketósteroid reductase 
Deficiency of 5a-reductase (pseudovaginal 
perineoscrotal hypospadias phenotype) 
Complete testicular feminization 
Incomplete testicular feminization 
Reifenstein syndrome 
Pseudovaginal perineoscrotal hypospadias (5a-reductase 
deficiency in some cases) 
Agonadia i 
Other possible forms 
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genetically determined nonadrenal female pseudoher- 


-maphroditism, associated with multiple somatic anom- ` 


alies?; (2) maternal ingestion of testosterone or certain 
synthetic progestational drugs during the sixth to 
twelfth weeks of embryonic development; ethisterone, 
‘norethindrone, and norethindrone acetate can viril- 
ize the, external genitalia of female fetuses, but 
norethynodrel and medroxyprogesterone rarely cause 
fetal virilization; (3) an androgen-producing tumor 
(e.g., arrhenoblastoma) in a pregnant woman can viril- 
ize female fetuses, although this is a rare cause; (4) 
exstrophy of the bladder, exstrophy of the cloaca, and 
sirenomelia,’ which produce an abnormal perineal ap- 
pearance that may cause confusion Eiee mAg sex as- 
signment. * 


Disorders causing genital ambiguity in 46,XY 
‘individuals (male pseudohermaphroditism) 

Individuals with male pseudohermaphroditism have 
a Y chromosome but the internal or external genitalia 
develop incompletely (Table III). This broad definition 
includes persons in whom the phenotype may be pre- 
dominantly male, predominantly female, or ambigu- 
ous. However, the gynecologist is usually concerned 
only with those in whom the. external genitalia are 
female or ambiguous. 

Cytogenetic forms of male pseudohermaphro- 
ditism. The presence in a single individual of both 45,X 
and 46,XY cells usually results in an abnormal pheno- 
type. Although 45,X/46,XY mosaicism is associated 
with a spectrum of phenotypes, these individuals. may 
be grouped into one of three clinical categories! (1) 
individuals with ambiguous external genitalia in whom 
the gonads usually consist of one streak gonad and one 
dysgenetic testis (mixed gonadal dysgenesis); (2) indi- 
viduals of female phenotype who have sexual infan- 
tilism and bilateral streak gonads and in whom short 
stature and other features of the Turner stigmata (e.g., 
webbed neck) may or may not exist; (3) individuals of 
predominantly male appearance who have bilateral 
testes, albeit usually hypoplastic, and in whom the ex- 
ternal genitalia are unmistakably male but rarely com- 
pletely normal. 

Individuals in the first and second categories usually 
show Müllerian development (uterus and Fallopian 
tubes). By contrast, individuals with a genetic (Mende- 


lian) form of male pseudohermaphroditism (see below) ~ - 


usually have no uterus. Therefore, the presence of a 
uterus in an individual with ambiguous external geni- 
talia and testes suggests 45,X/46,XY mosaicism. Fi- 
nally, 15 to 20 per cent of 45,X/46,XY individuals have 
a gonadoblastoma or dysgerminoma.? Thus, it is oblig- 
atory to extirpate the gonads of patients with female or 


ambiguous external genitalia who have a uterus and a . 
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46,XY cell line, irrespective of whethe- a 45,X line is 
also present. 

Genetic (Mendelian) forms of male pseudoher- 
maphroditism. Male pseudohermaphroditism may 
also be genetic (Mendelian) in etiology (Table III). Ge- 
netic forms characterized by predominantly male ex- 
ternal genitalia (e.g., penile hypospadias) or female 
external genitalia (e.g., XY gonadal dysgenesis or com- 
plete testicular feminization) are not immediately rele- 
vant to this review, and multiple malformation syn- 
dromes associated with genital ambiguity have been 
tabulated elsewhere.! However, there are several other 
genetic forms, and these are summarized below. 

Male pseudohermaphroditism resulting from enzymatic er- 
rors. Errors in adrenal or testicular hormonal biosyn- 
thesis are probably a more common cause of male 
pseudohermaphroditism than is generally appreciated. 
These disorders include adrenal lipoid hyperplasia, 


: 38-ol-dehydrogenase deficiency, 17a-hydroxylase de- 


ficiency, 17,20-desmolase deficiency, and 17-keto- 
steroid reductase deficiency (Fig. 2). Ir. each disorder, 
plasma testosterone is usually decreased and in all ex- 
cept 17-ketosteroid reductase deficiencv urinary excre- 
tion of 17-ketosteroids is usually decreased. 17,20- 
Desmolase and 17-ketosteroid reductase deficiencies 
have been reported only in male subjects; thus, these 
two disorders could be either X-linked recessive or 
male-limited autosomal recessive. The other deficien- 
cies are probably inherited in autosomal recessive 
fashion. 

It is most important to identify these forms of male 
pseudohermaphroditism because life-threatening elec- 
trolyte imbalances may be associated. In both adrenal 
lipoid hyperplasia and 3-ol-dehydrogenase defi- 
ciency, affected males show both genital ambiguity and 
severe salt wasting. Affected females with adrenal 
lipoid hyperplasia may have female external genitalia, 
but those deficient in 38-ol-dehydrogenase show geni- 
tal ambiguity. Males with 17a-hydroxylase deficiency 
have both genital ambiguity and hypertension, the 
latter resulting from increased synthesis of miner- 
alocorticoids. Individuals with 17,20-desmolase de- 
ficiency and 17-ketosteroid reductase deficiency have 
genital ambiguity but not electrolyte imbalance. De- 
ficiency of 5a-reductase,* 7 the enzyme that converts 
testosterone to dihydrotestosterone, is discussed in the 
section on pseudovaginal perineoscrotal hypospadias. 

Incomplete testicular feminization. With a 46,XY infant 
who has ambiguous external genitalia, no enzyme 
deficiency, and no recognizable pattern of multiple 
malformations, the following disorders should be con- 
sidered: incomplete testicular feminization, pseudo- 


. vaginal perineoscrotal hypospadias (PPSH), the Rei- 
fenstein syndrome, and agondia 
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In complete testicular feminization, 46,XY individuals 
fail to virilize because of androgen insensitivity that 
results from either a decreased amount of the andro- 
gen cytosol receptor or an inability of the receptor to 
bind testosterone and dihydrotestosterone." ^ Affected 
patients have normal female external genitalia, no Mül- 
lerian derivatives, and a blindly ending vaginal pouch 
contributed solely by invagination of the urogenital 
sinus. Breast development occurs at puberty, but little 
if any pubic or axillary hair develops. Complete testicu- 
lar feminization is either an X-linked recessive or a 
sex-limited autosomal dominant disorder. 

In incomplete testicular feminization, inherited in the 
same fashion as complete testicular feminization, the 
external genitalia are ambiguous (clitoral hypertrophy 
and labioscrotal fusion); however, breast development 


occurs at puberty.* ° Pubic and axillary hair is present. ` 


In incomplete testicular feminization, plasma testos- 
terone levels are normal for male subjects, and admin- 
istration of testosterone does not increase nitrogen re- 
tention. Despite their.similar modes of inheritance, 
complete testicular feminization and incomplete tes- 
ticular feminization are definitely distinct conditions 
because, in a given kindred, affected individuals have 
either the complete form or the incomplete form. 


Reifenstein syndrome. Many patients said to have the 


Reifenstein syndrome differ little if at all from patients 
with incomplete testicular feminization." ? 'The appel- 
lation "Reifenstein syndrome" is best reserved for indi- 
viduals who have: (1) phallic development that is 


abnormal yet more masculine than that present in in- , 


complete testicular feminization (i.e., these patients 
have hypospadias but the external genitalia are unmis- 
takably male), and (2) small scrotal testes, as result of 
which gonadotropin levels are elevated.” ? Individuals 
with the Reifenstein syndrome develop gynecomastia 
at puberty, but impressive breast development suggests 
other disorders. Individuals with the Reifenstein syn- 
drome are similar in appearance to those with the 
Klinefelter syndrome (47,XXY) except that in the 
latter hypospadias is relatively uncommon and the 
phallus is not usually so hypoplastic. The Reifenstein 
syndrome is inherited as either an X-linked recessive or 
an autosomal dominant with male sex limitation. 

Pseudovaginal perineoscrotal hypospadias (PPSH). PPSH 
is a descriptive title applied to 46,XY individuals who 
have puberal virilization despite genital ambiguity." * 
10 This autosomal recessive disorder has been referred 
to as “masculinizing male hermaphroditism,'? particu- 
larly in reference to the sabgroup with bilateral testes 
and no Miillerjan development. 

In PPSH, the phallus is hypoplastic and a prominent 
ventral groove is often present. Labioscrotal fusion is 
common. The vagina’ ends blindly, and no Müllerian 
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derivatives are present. At puberty, virilization occurs, 
as evidenced by beard growth, voice deepening, and 
development of a masculine habitus. Breast develop- 
ment does not occur. The testes of patients with PPSH 
secrete normal amounts of testosterone and respond 
normally to feedback inhibition. 

Some individuals with the PPSH phenotype have 
been deficient in 5a-reductase, the enzyme that con- 
verts testosterone to dihydrotestosterone.® * Dihydro- 


. testosterone is responsible for genital virilization dur- 


ing embryogenesis, but testosterone alone appears to 
be responsible for puberal virilization." If an indi- 
vidual were deficient in.5a-reductase, one would thus 


. predict that a PPSH-like phenotype would be present. 


If all individuals with the PPSH phenotype were 
deficient in 5a-reductase, one could delete the appella- 
tion “PPSH” in lieu of the specific enzyme defect. 
However, clinical and presumably genetic hetero- 
geneity exists among patients with the PPSH pheno- 
type; thus, the appellation PPSH retains nosologic 
usefulness.’ | 

PPSH can be distinguished clinically from incom- 
plete testicular feminization because puberal viriliza- 
tion occurs only in the former. Thus, breast develop- 
ment occurs in incomplete testicular feminization but 


. not in PPSH. Before puberty, it may not be possible to 


distinguish PPSH from incomplete testicular feminiza- 
tion, unless other family members are affected. How- 
ever, administration of testosterone should produce 
phallic enlargement in infants with PPSH but not in 
those with incomplete testicular feminization. Another 
diagnostic feature is that Müllerian development oc- 
curs in 45,X/46,X Y mosaicism yet not in PPSH. Thus, 
if an individual with a 46,XY complement has both 
genital ambiguity and a uterus, he probably has 45,X/ 
46.XY mosaicism, with the 45,X cell line presumably 
present yet not demonstrable. 

Agonadia. Gonads and internal ducts are not present 
in agonadia, and the external genitalia are abnor- 
mal. ? The external genitalia resemble those of a fe- 
male subject more than those of a male subject, but the 
vagina is absent and labioscrotal fusion is present. 
A small penis-like structure is usually the only iden- 
tifiable external genital structure. Neither Wolffian 
nor Müllerian structures are present. Extragenital 
somatic anomalies may be present. 

Because both genital and gonadal development are 
deficient, the etiology of agonadia must involve a, de- 
velopmental defect of the entire reproductive system, 
including gonads, internal ducts, and external geni- 
talia. Absence of gonadal tissue alone would be ex- 
pected to produce the XY gonadal dysgenesis 
phenotype (streak gonads, female external genitalia, 
and a normal uterus) because normal Müllerian devel- 


* 
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opment and normal female external genital develop- 
ment occur despite absence of gonadal tissue. 
Agonadia may result from an autosomal recessive al- 
lele. — | 

Other possible forms of male pseudohermaphroditism. In 
certain families, one sibling was reported to have XY 
gonadal dysgenesis whereas another sibling had geni- 
tal ambiguity and Müllerian development. Such fami- 
lies are difficult to classify. One possible explanation is 
that 45,X/46,XY mosaicism is present, Le,, a gene 
causing mosaicism is present. Another possible ex- 
planation is that the gene causing XY gonadal dys- 


genesis is capable of varied expression, occasionally 


producing an incompletely expressed form of XY 
gonadal dysgenesis in which limited testicular devel- 
opment occurs. 

In addition, some investigators believe that male 
pseudohermaphroditism may result from failure of 
fetal gonadotropin secretion, a thesis that implies that 
embryonic testicular differentiation depends upon se- 
cretion of pituitary gonadotropin. However, this thesis 
is inconsistent with the fact that genital anomalies are 


not present in male subjects with anencephaly or pitu- ' 


itary agenesis. Moreover, fetal testicular development 
may depend upon chorionic EonadoHoput rather than 
pituitary gonadotropin. 


Genital ambiguity in true hermaphroditism 


Subjects with true hermaphroditism have both ovar- 
ian and testicular tissue." 44 They may have a sepa- 
rate ovary and a separate testis or, more often, one 
or more ovotestes. Most individuals with true her- 
maphroditism have a 46,XX complement, although a 
few are 46,XY or 46, XX/46,XY. In this review- we 
shall "discuss the phenotypes of all cases of true her- 
maphroditism, irrespective of the chromosomal com- 
plement, and allude only briefly to data suggesting 
clinical and etiologic heterogeneity. 

About two thirds of subjects with true hermaphrodit- 


ism are reared as male, although the external geni-. 


talia are usually frankly ambiguous or predominantly 
male? A vagina is often present, and a well- 
differentiated uterus is usually present. Gonadal tissue 
may be located in the ovarian region, the inguinal re- 
gion, or the labioscrotal region. The-greater the pro- 
portion of testicular tissue in an ovotestis, the greater 
the likelihood of gonadal descent.'^ In 80 per cent of 
ovotestes, the testicular and ovarian components exist 
in end-to-end fashion. Thus, most ovotestes can be 
detected by inspection or possibly by palpation because 
testicular tissue is softer and darker than ovarian tissue. 
A testis or an ovotestis is more likely to be present on 
the right; an ovary is more likely to be present on :he 


. and no Müllerian derivatives,’ 
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left. 4 Spermatozoa are rarely present in the testes or 
ovotestes in true hermaphroditism, but oocvtes are 
usually present. * Neoplasia may arise in the testes in 
true hermaphroditism, but it occurs less frequently 
than in patients with XY gonadal dysgenesis or 45,X/ 
46,XY mosaicism.” * 

The etiology of true hermaphroditism is uncertain. 
Moreover, it seems likely that not all cases result from 
the same etiology. Some result from chimerism, the 
presence of both 46,XX and 46,XY cells in a single 
individual (46,XX/46,XY). However, experimental 
production of XX/XY mouse chimeras usually does 
not result in true hermaphroditism, and 46,XX/46,XY 
human subjects do not always have true hermaphrodit- 
ism. Thus, other mechanisms must be considered. 

46,XX true hermaphroditism is almost certainly 
heterogeneous in etiology.’ A few individuals doubtléss 
have undetected chimerism, but for phenotypic as well 
as genetic reasons undetected chimerism probably 
cannot explain all cases of 46,XX true hermaphrodit- 
ism. The presence of testicular tissue in 46,XX indi- 
viduals is perplexing because male determinants are 
believed to be located in the Y chromosome.’ Possible 
explanations for the occurrence of testicular differ- 
entiation in individuals who apparently lack a Y 
chromosome are (1) translocation of the testicular de- 


'terminant(s) from the Y chromosome to an X chromo- 


some, (2) translocation of the testicular determinant(s) 
from the Y chromosome to an autosome, (3) unde- 
tected mosaicism or chimerism (Le., 46,XX/46,XY), 
and (4) sex-reversal genes. Consistent with the first two 
hypotheses are: (1) the occurrence of families in which 
anomalous distributions of the X-linked antigen Xg oc- 
curred,! and (2) detection of the Y-linked antigen, 
H-Y, in some cases of 46,XX true hermaphroditism." 
(H-Y is apparently the gene product of or closely 
linked to the Y-testicular determinants.) Familial 
aggregates of true hermaphroditism seem to substan- 
tate the fourth hypothesis. Familial cases of 46,%X 
true hermaphroditism usually have bilateral ovotestes 
whereas nonfamilial 
cases are more likely to resemble cases c£ 46,X X/46, X Y 
true hermaphroditism.! 


Immediate management of the infant with genital 
ambiguity ^ 


Immediate management of the infant with genital 
ambiguity requires attention to both medical and emo- 
tional factors. A team approach is essential. If a compe- 
tent group of gynecologistg, urologists, pediatricians, 
psychiatrists, geneticists, and*endocrinologists is not 
available, it is best to refer the patient to a center hav- 
ing such a team. " 
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One should initiate both cytogenetic and endocrine 
studies. To determine the genetic sex, one should rely 
upon lymphocyte cultures rather than upon analysis of 
buccal epithelial cells or hair root cells for the presence 
or absence of X-chromatin or Y-chromatin. To exclude 
the syndromes of adrenal hyperplasia, the most com- 
mon cause of genital ambiguity, one should determine 
serum sodium, serum potassium, serum 17a-hydro- 
progesterone, and the urinary excretion of 17-keto- 
steroids, pregnanetriol, pregnenetriol, and tetrahy- 
drodeoxycortisol. 

Before the above tests can be completed, 72 to 96 
hours are usually needed. During this time, the emotion- 
al status of the parents must be considered. The opti- 
mal approach is to avoid any public indication that a 
special situation exists. In other words, attach no 
unusual significance to the occurrence of genital 
ambiguity. Counsel the parents that their child has 
had a "birth defect" involving the external genitalia, 
just as another birth defect might involve the heart. 
Furthermore, counsel the parents that their child can 
expect normal psychosexual development, regardless 
of the sex of rearing chosen. 

On the other hand, some parents may be unable to 
handle the situation without special consideration. If 
so, it might be preferable to withhold information con- 
cerning the sex of the infant; certainly birth an- 
nouncements should be deferred. If relatives live a 
long distance away, they could be told that labor was 
"false." If legally possible, the first name should be 
withheld from the birth certificate until the sex of rear- 


ing is chosen. Alternatively, names suitable for either : 


a boy or a girl might be chosen: Chris, Courtney, 
Frances, Jean, Hilary, Lee, Leigh, Leslie, Marian, or 
Pat. 


Physical examination 


Although a careful physical examination should be 
performed on every infant with genital ambiguity, di- 
agnosis of a specfic disorder cannot usually be made on 
the basis of the physical examination alone. Nonethe- 
less, some important generalizations are applicable. 

The extęrnal. genitalia will rarely be sufficiently dis- 
tinctive to diagnose a particular disorder. This is not 
illogical, because early in embryogenesis both male and 
female embryos have identical external genitalia. The 
genital tubercle and the genital folds can differentiate 
as follows: (1) in the normal way for embryos of a given 
sex, (2) with incomplete masculinization of male em- 
bryos, or (3) with unexpegfed virilization of female em- 
bryos. At birth? the normal penis is usually 3 to 4 cm. 
long and about 1 cm. wide. The size of the phallus is 
less helpful diagnostically than the location of the 


! 
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urethral opening. In normal males the urethral orifice 
is located at the tip of the glans penis. In incomplete 
virilization, which presumably results from either de- 
creased synthesis of fetal androgens or phallic unre- 
sponsiveness to androgens, the urethral orifice is lo- 
cated on the proximal glans penis, the shaft of the 
penis, or the perineum. Sometimes one can distinguish 
an underdeveloped penis from an overdeveloped 
clitoris by inspecting the frenulum on the ventral sur- 
face of the phallus. In normal males, there is only a 
single midline frenulum; in normal females, there are 
two frenula, each lateral to the midline. Thus, a female 
with clitorial hypertrophy has two paramedian frenula, 


` whereas a male with hypospadias has either.a single 


midline frenulum or several irregularly spaced fibrous 
bands (chordee) that extend between the perineum 
and the penile shaft. 

- In normal males, fusion of the labioscrotal folds re- 
sults in formation of the scrotum and obliteration of 
the potential vagina. This process occurs in a 
posteroanterior direction, the site of fusion repre- 
sented by the scrotal raphe. The processes that cause a 
hypoplastic penis presumably also cause incomplete fu- 
sion of the labioscrotal folds. Likewise, the processes 
that cause clitoral hypertrophy presumably also cause 
unexpected fusion ‘of labioscrotal folds. If partial fu- 
sion occurs, the fused portion will be the posterior por- 
tion. 

If Millerian derivatives. (Fallopian tubes, uterus, 
upper vagina) are present in an infant with genital am- 
biguity, that infant probably has female pseudoher- 


 maphroditism, true hermaphroditism, or a cytogenetic 


form of male pseudohermaphroditism. A genetic form 
of male pseudohermaphroditism is unlikely to be asso- 
ciated with Müllerian development. Frequently a 
uterus can be palpated during the rectal examination; 
however, cystoscopic studies, roentgenographic studies 
(vaginogram), or an examination with anesthesia is 
usually necessary to verify the presence or absence of a 
uterus. One can usually verify the presence of a uterus 
by visualizing the uterine cervix, because a cervix is 
invariably accompanied by a uterine corpus. 

One can sometimes deduce the composition of a 
gonad by its location, its consistency, or the surround- 
ing organs. First, a gonad located in the labial or in- 
guinal regions almost invariably contains testicular 
tissue. In fact, in true hermaphroditism, the greater 
the amount of testicular tissue, the greater the prob- 
ability of gonadal descent. Second, a testis not only 
is softer than an ovary or a streak gonad but also is 
more often surrounded by blood vessels that impart a 
reddish appearance. By contrast, an ovary is white, 


' convulated, and fibrous in consistency. If different 
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portions of a single gonad différ in consistency, one 
should consider presence of either an ovotestis or a 
testis or streak gonad that has undergone neoplastic 
transformation. If a well-differentiated Fallopian tube 
is absent on only one side, the gonad on that side is 
probably a testis or an ovotestis. | 
The presence of somatic anomalies comprising the 
Turner stigmata suggests that the associated genital 
ambiguity is caused by 45,X/46,XY mosaicism because 
the Turner stigmata presumably reflect the coexistence 
of 45,X cells. Increased areolar and.scrotal pigmenta- 
tion suggests adrenal hyperplasia, inasmuch as in- 
creased pigmentation may result from increased levels 


of ACTH, a hormone with melanocyte-stimulating 


properties. 


Differential diagnosis 


After genetic and endocrine data pecan available, 
one can determine the proper diagnosis. 

If a 46,XX/46,XY complement is detected in an in- 
fant with genital ambiguity, that infant probably has 
true hermaphroditism. However, a 46,XX/46,XY 
complement is not always associated with true her- 
maphroditism, and. all individuals with true hermaph- 
'roditism do not have a 46,XX/46,XY complement. 

If an infant with genital ambiguity has a 46,XX com- 
plement, she probably has female pseudohermaph- 
roditism. If endocrine studies are abnormal, adrenal 
hyperplasia is present. The most common forms of 
female pseudohermaphroditism are the syndromes of 
adrenal hyperplasia, particularly 21-hydroxylase de- 
ficiency and l18-hydroxylase deficiency. However, 
rarer forms also exist. If a 46,XX infant with genital 
ambiguity has normal endocrine function; one should 
suspect either a nonadrenal genetic form of female 
pseudohermaphroditism or a- teratogenic form of 
female pseudohermaphroditism (Table II). Occasion- 
ally, a 46,XX infant with genital ambiguity has 46,XX 
true hermaphroditism, a diagnosis usually.not made 
until surgical exploration. True hermaphroditism may 
be suspected if: (1) a gonad shows areas of different 
consistencies, suggesting an ovotestis; (2) the cervical 
canal either is obliterated or shows squamous metapla- 
sia; or (3) other family members have true hermaph- 
roditism or sex reversal (46,X X males). 

If an infant with genital ambiguity has a 46,XY 
chromosomal complement, he probably has a form of 
male pseudohermaphroditism; however, a few cases of 
46,XY true hermaphroditism have been reported. If 
endocrine studies are abnormal, a disorder of hor- 
monal biosynthesis exists. If endocrine studies are 
normal, other forms of male pseudohermaphroditism 
(Table III) must be considered. If 45,X/46,XY 
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mosaicism is present, a uterus is usually present. Well- 
developed Miuillerian derivatives are not usually 
present in genetic forms of male pseudohermaph- 
roditism. It is important to determine if 45,X/46,XY 


mosaicism is present, because 15 to 20 per cent of such 


patients have a gonadcblastoma or dysgerminoma. 
Thus, if a Y chromosome is detected, gonadal extirpa- 
tion should be offered. By contrast, a 46,X Y individual 
with genital ambiguity, no uterus, and no apparent en- 
docrine abnormalities probably has incomplete testicu- 
lar feminization, PPSH, the Reifenstein syndrome, or 
agonadia (Table III). 


Management after the diagnosis 


The sex of rearing appropriate for a child with geni- 
tal ambiguity may not necessarily agree with the ge- 
netic sex because one must consider not only.the disor- 
deritself but the status of the external genitalia. Ideally 
a child should be raised according to its genetic sex, 
i.e., female if she has female pseudohermaphroditism 
and male.if he has male pseudohermaphroditism. 

Individuals with female pseudohermaphroditism are 
potentially fertile and should nearly always be raised as 
female. If an infant has female pseudohermaph- 
roditism because of adrenal hyperplasia, cortisol and 
possibly mineralocorticoids should be administered. 
The clitoris should be reduced in size, and, if present, 
labioscrotal fusion should be corrected. Genital opera- 
tion is usually performed at two to four years of age. 
Individuals with adrenal hyperplasia may require in- 
creased doses of mineralocorticoids during surgery; 
however, surgery need not necessarily be deferred 
until the adrenal status is absolutely stable. Cortisol 
must be administered throughout childhood and 
possibly adult life, although requirements per unit of 
mass may decrease. Paradoxically, mineralocorticoids 
sometimes may not be required immediztely after birth 
yet are required later in life. 

If an individual has male pseudohermaphroditism 
or true hermaphroditism, one must determine 
whether genital operation can produce a phallus capa- 
ble of normal male function. This decision is best made 
by a team of physicians: obstetrician-gynecologists, 
pediatricians, urologists, geneticists, and endocri- 
nologists. If an infant’s capacity to function as a male 


is in doubt, he should be raised as female, irrespective 


of genetic sex. If a female gender role is chosen, the 
external genitalia must be reconstructed along female 
lines, and the testes must be extirpated. Subjects with 
male pseudohermaphroditisN raised as female will be 
infertile and will require hormones as acfults; however, 
sexual orientation will be normal if the parents show no 
ambivalence concerning the chosen sex of rearing. A 


f 
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male role is especially preferable if a male infant has an 
enzymatic error preventing synthesis of testosterone, 
because in these disorders testicular architecture is 
usually normal. It is thus unwise to raise all infants with 
genital ambiguity as female, as some investigators rec- 
ommend. However, a male subject with an enzyme 
deficiency should be raised as female if the external 
genitalia are too poorly developed to permit construc- 
tion of a functional penis. Some investigators adminis- 
ter topical testosterone in order to estimate the like- 
lihood of penile growth. The phallus may enlarge 
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following administration of testosterone, thus exclud- 
ing androgen insensitivity and possibly facilitating 
genital reconstruction. However, testosterone admini- 
stration is not without potential hazard and should be 
used cautiously. | 

If individuals with true hermaphroditism are raised 
as male, the gonads may or may not need to be re- 
moved, although extirpation traditionally has been 
recommended. Intra-abdominal testes should probably 
be extirpated. 
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Gonadotropin receptors in human corpora lutea of 
the menstrual cycle and pregnancy 
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Binding of '**l-human choriogonadotropin (hCG) to homogenates of corpora lutea of the 
menstrual cycle and pregnancy was examined. While corpora lutea of the menstrual cycle 
bound '*I-hCG, most of the corpora lutea of pregnancy from six to 34 weeks’ gestation - 
bound little or none of the added '*!-hCG. Further exploration into various possibilities for 
the above findings led to the conclusion that these corpora lutea either contain very few 
gonadotropin receptors or lack them altogether. The selected properties of gonadotropin 
receptors in corpora lutea of the cvcle were studied. The apparent dissociation constant for 
binding was about the same (2.6 to 3.8 x 10 '?M) in all but one corpus luteum. In this one 
sample the constant was three- to five-fold higher (1.3 x 107?M). The binding was quite 
rapid and reversible, and it exhibited dependence on the amount of '*]-hCG, homogenate 
protein, pH of the incubation media, and duration of incubation. hCG and human lutropin 
(hLH) competed for "5I-hCG binding, but hCG subunits (œ and £), human follitropin, and 
ovine prolactin did not. Although hCG and hLH were parallel in inhibiting "*I-hCG binding, 
hLH was found to be relatively less effective. The studies with various enzymes revealed . 
that gonadotropin receptors are protein in nature. (AM. J. OBsTET. GYNECOL. 128: 146, 


1977.) 

From the Departments of Obstetrics and Gynecologyand | NUMEROUS STUDIES have been reported on recep- 
Biochemistry, University of Louisville, School of Medicine. tors for human choriogonadotropin (hCG) and lutro- 
d Pd he x a : Matas eta pin (hLH) in ovarian tissue of various animal species.’ 
Pies es of Health Relatively fewer studies have been reported on go- 
Ploune (hold niU PEE R ob ondoso nadotropin receptors in human luteal tissue." ? While 
hormones used in these studies: human chorionic corpora lutea of the menstrual cycle have been shown 
gonadotropin, human choriogonadotropin; human to contain receptors for hCG and hLH,” * the presence 


lutemizing hormone, human lutropin; human 
follicle-stimulating hormone, human follitropin. 
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of these receptors in corpora lutea of pregnancy has 
not been examined in any detail. To our knowledge, an © 
addendum to one of the papers published contained a 
statement that the corpus luteum of pregnancy of 12 
weeks’ gestation did not Mad '?I-hCG, based on 
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40202. This article presents data whics show that the number 
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of corpora lutea of pregnancy from six to 34 weeks’ 
gestation bind very little or none of the added ™I- 
hCG. Further exploration into this problem led us to 
the conclusion that this lack of binding was due to the 
presence of only very few gonadotropin receptors or 
none.- Data are also presented on the selected prop- 
erties of gonadotropin receptors in corpora lutea of the 
cycle, some of which have not been reported before. 


Material and methods | 


Unlabeled hCG (CR117; 10,600 I.U. per milligram) 
and its a(0.8 I.U. ‘per milligram) and (40.3 L.U. 
per milligram) subunits were gifts from the Center 
for Population Research, National Institute of Child 
Health and Human Development, National Institute of 
Health. Ovine prolactin (oPRL) (NIH-P-S12; 34.5 LU. 
per milligram) was a gift from the National Institute of 
Arthritis and Metabolic Diseases, National Institute of 
Health. Human follitropin (FSH) and LH containing 
5,677 and 5,292 LU., respectively, of the Second 
Reference Preparation of human 
menopausal gonadotropin per milligram were donated 
by Dr. B. B. Saxena, Cornell University, Medical Col- 


International 


lege. The following chemicals were purchased from 


N w Lap A 


the indicated commercial sources; carrier-free '*I- 


sodium from New England Nuclear Corp.; pronase 
(120 proteolytic units Kaken per milligram) and lac- 
toperoxidase (30.5 I.U. per milligram at 30°) from Cal- 
biochem; phospholipase D (22 U. per milligram) and 
phospholipase C (Cl. welch, 7.6 U. per milligram), 
from Sigma Chemical Co.; trypsin (bovine pancreas, 


189.0 U. per milligram) soybean trypsin inhibitor and. 


trypsinogen (once crystallized)’ from Worthington 


Biochemical Co.; EHWP Millipore filters (0.5 um pore 


size) from Millipore Corp. 

Unlabeled hCG was iodinated by the lactoperoxidase 
technique of Miyachi and associates." The specific activ- 
ity of '°J-hCG was determined by the trichloroacetic 
acid (TCA) precipitation of a crude reaction mixture 
prior to gel filtration.’ In our experience, the specific 
activity calculated by either the TCA precipitation 
method or by radioreceptor assay with bovine corpus 
luteum cell membranes was in excellent agreement. 
Specific activity varied from 33.3 to 90.1 aCi per mi- 
crogram on different occasions. Labeled hCG was 
separated from unreacted free !5[-sodium by gel filtra- 
tion on a Sephadex G-100 column (1 by 30 cm.) with 
physiologic saline containing one per cent bovine 
serum albumin (BSA). The biological activity of hCG 
iodinated by the lactogeff oxidase technique has been 
shown to be fully retaingd. Each of the eluted ftac- 
tions was checked for bisding to bovine corpus luteum 
cell membranes. The factions that exhibited the best 
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Table I. Relative '5I-hCG binding ability of 
homogenates of different human corpora lutea of 
the menstrual cycle* 


UPSIhOG bound 
Patient Day of cycle (fmoles/mg. protein) 
R.L 21 1.57 + 0.07 
E.S 4 1.71 x 0.13 
S.F 21 9.30 x: 0.40 
W.B 22 2.14 + 0.20 
M.C Luteal phase 1:21 + 0.05 
M.S Luteal phase 3.25 £ 0.20 
N.C Luteal phase 4.61 + 0.07 
E. H Luteal phase 1.41 x 0.05 





*Fach observation in this table and in Tables H and III 
represents the mean and standard error of quadruplicate de- 
terminations. 


Table II. Relative I-hCG binding ability of 
homogenates of different human corpora lutea of 
pregnancy 


Week of USI-hCG bound 
Patient | pregnancy (fmoles/mg. protein) ` Comment 


A. W. 6 0 Intrauterine 
P. W. 6 0.18 + 0.03 Intrauterine , 
B. M. 20 0 Intrauterine 
K. B. . 84 0.12 + 0.02 Intrauterine 
B. T. 6 0 r Ectopic 

D. L. 6-8 0.21 + 0.02 Ectopic 

L.K. 7 0.35 + 0.04 Ectopic 

M. J. 9 : 1.40 + 0.20 Ectopic 





binding to bovine corpus luteum cell membranes (up to 


. 75 per cent of added hormone in the presence of ex- 


cess receptors was bound) were selected for use. The 
fractions contained the least amount of damaged hor- 
mone and no free iodine as assessed by chromatoelec- 
trophoresis. The selected '*I-hCG fractions were di- ` 
luted in saline-BSA solution and frozen in aliquots at 
—20° C. until used. 

Corpora lutea of the menstrual cycle were obtained 
from women undergoing abdominal surgery in Louis- 
ville General Hospital or Norton-Children's Hospital. 
The endometrial histology and/or patient's menstrual 
history were used to determine the day of the cycle. 
Corpora lutea of ectopic and intrauterine pregnancies 
were obtained from patients undergoing abdominal 
surgery due to tubal rupture, complications associated 
with voluntary termination of pregnancy, and/or some 
other complication of pregnancy in which oophorec- 
tomies were required. The duration of the pregnancy 
was estimated from the patient's menstrual history. In 
most of the above cases, the surgical procedures called 
for removal of the entire ovary; pheretorestuteal tissue 
used in these studies was. obisfacd a ncidental to the 
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Kd = 2.9 x 10779 M 
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Kd=2.6x107/0M 
N= 20.4 fmoles/mg 
Protein 
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‘Kd = 3.8 x 107!0 
N= 20.8 fmoles/mg Protein 


[34] x 102 


MJ 


Kd = 3.6 x 107 !0M | 
N= 6.2 f moles/mg Protein 
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Fig. 1. Scatchard analysis of '*I-hCG binding to homogenates of human corpora lutea of the cycle 
(Patients N. C., R. L., E. H., and S. F.) and pregnancy (M. J.). See "Materials and methods" section for: 


additional details on this experiment. 


surgical procedures performed on the patients. Im- 
mediately following their removal from patients, the 


oraries were transferred to a specimen bottle contain- _ 


ing physiologic saline and kept at 4^ C. until the tissues 
were frozen (within an hour). They were then stored at 
—80° C. until processed. The length of storage of cor- 
pora lutea at —80* C. varied (B. M., 10 days; A. W., 15 
days; D. L., 19 days; N. C., 24 days; P. W., L. K., and M. 
C., 30 days; K. B., 45 days; B. T., R. L., and E. R., 75 
days; M. J., 165 days; M. S., and E. H., 
appears from the results (Tables I and II) that differ- 
ent durations of storage may not have affected the 


^. 
—- 


180 days). It ' 


magnitude of binding. However, similar to the find- 
ings of Cole and associates," we observec that once the 
homogenates were prepared and stored at ~20° C. 
binding tends to deteriorate with increasing lengths of 
storage. 

Luteal tissue was scraped off from the rest of the 
ovarian tissue and homogenized at 4^ C. in 10 mM. 
Tris-hydrochloric acid buffer of pH 7.0, containing 
250 mM. sucrose, | mM. Xalcium chloride, 1 mM. 
dithiothreitol, and 1 per fb 
down strokes in a glass Taflon homogenizer. The 
homogenates were filtered through four layers of 


elatin, by 10 up-and- ` 


Tn 
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cheesecloth and stored in aliquots at —20° C. The pro- 
tein content in an aliquot of the homogenate was de- 
termined by using BSA as the standard.’ ` 

In the above procedures, different córpora lutea 


were handled uniformly to avoid any possible varja- ` 


tions in binding that might be attributable to inconsis- 
tent handling of tissue specimens. Once the homoge- 
nates were prepared, all were assayed for binding on 
the same day, and all the binding experiments were 
completed within a week in order to minimize possible 
variations in binding that might be attributable to dif- 
ferent lengths of storage. 

Aliquots of 185 to 365 ug of Wowicens protein of 
different corpora lutea were incubated with i- hCG 
(107! M to 10 '*M) for two hours at 38° C., unless indi- 
cated otherwise. The specificity of binding experiments 
was determined by incubating a fixed amount 
of homogenate protein, '?I-hCG, and increasing 
amounts of unlabeled gonadotropins. Following incu- 
bation, bound and free *°I-hCG were separated by Mil- 
lipore filtration, as described earlier.® In each experi- 
ment and with each batch of homogenate, nonspecific 


‘binding was determined in the presence of excess un- 


labeled hCG (1.2 x 107'M) with the same amounts of 
homogenate protein and "5I-hCG as were used in the 
total binding tubes. The specific binding, which is 
presented in all the figures and tables, was obtained by 
subtracting nonspecific binding ffom total binding. 


The magnitude of nonspecific binding was about the: 


same in all the corpora lutea. Since identical amounts 
of protein were not used in the binding assay for some 
homogenate preparations, binding was expressed as 
femtomoles per milligram of homogenate protein, 
for the sake of uniformity. The molecular weight of 
40,000 for hCG was used in these calculations. 

A single subsaturating concentration of !5I-hCG 
was employed to investigate whether or not different 
homogenates bind "5I-hCG. Although the above con- 
centration could readily reveal the differences in rela- 
tive binding ability among different corpora lutea, it 
could not indicate whether differences in binding were 
due to differences in receptor affinities and/or in the 
number of available receptors. The latter information 
was obtained by incubating luteal homogenates of the 
cycle and ectopic pregnancy (Fig. 1) with increas- 
ing concentrations of ‘I-hCG. (4.3 x 107° M to 
3.5 x 107?M). The resulting specific binding data were 
transformed according to Scatchard. The data were 
then subjected to least-squgres curve fit analysis by the 
computer to determine ab siopes and intercepts. The 
apparent dissociation congtants (Kd's) and the numiber 
of available receptor 2 were calculated from the 
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Fig. 2. Wependedre of ™]-hCG pinding on the amount of 
nope e ee protein. 


reciprocal of the slopes and x-axis intercepts, re- 
spectively. 

Human corpora lutea of pregnancy bound very little 
or none of the added **I-hCG. This was not due to 
poor quality of *I-hCG or an artifact resulting from 
the homogenization procedure. This is because: 
(1) the same "5I-hCG bound to homogenates of hu- 
man corpora lutea of the menstrual cycle, and (2) 
homogenization procedures were uniform for all the 
corpora lutea and, again, corpora luted of the cycle 
bound '*}-hCG. Furthermore, in our ongoing investi- 
gations on basic aspects of '*I-hCG receptor inter- 
actions in cell membranes of bovine corpora lutea, we 
used the same !5I-hCG preparations which bound to 
the membranes in.an expected manner. These data led 
us to consider two possibilities: (1) Receptors are 
present but are saturated with endogenous hCG; (2) 
there are few or no available receptors. In order to test 
the first possibility, attempts were made to dissociate 


and remove endogenous hCG by either excessive dilu- 
tion (100-fold) or lowering the pH (to — 2 to 3) of 


homogenates followed by centrifugation. When the 


homogenates were subjected to the above procedures 


and subsequently incubated. with '""I-hCG, we still 
could not observe anv binding. In the absence of bind- 
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UNLABELED GONADOTROPIN, ng/ml 


Fig. 3. The specificity o? '?I-hCG binding to the homogenate of human corpus luzeum. The control 
tubes contained no unlabeled gonadotropins, and the binding (10.6 fmoles per milligram of protein) 


in these tubes was taken as 100 per cent. 


ing under these conditions, it remains possible that dis- 
sociation of endogenous hCG and receptor degrada- 
tion are interdependent consequences. In such an 
event, the hCG content in supernates should increase 
following dissociation procedures. In order to test for 
such a possible increase, homogenates were subjected 
to the above dissociation procedures, tubes were then 
centrifuged, and supernates were saved. When hCG 
contents in supernates were measured by radiorecep- 
tor assay!! before and after dissociation procedures, 
there was no detectable increase in hCG content. The 
abové findings led to the conclusion that corpora lutea 
of pregnancy contained only a few gonadotropin re- 
ceptors or lacxed them altogether, 


Results 


Table I shows that all corpora lutea of the cycle ex- 
amined bounc !?I-hCG, reflecting the availability of its 
receptors. The amount bound in luteal phase corpora 
lutea varied from 1.2 to 9.3 fmoles per milligram of 
protein in different subjects. This variation perhaps 
reflects indivicual variations. One corpus luteum from 
Day 4 of the cycle also bound '5I-hCG, which is on the 
same order of magnitude as that for some of the luteal 
pháse corpora lutea. 

Table II shows that corpora lutea of both in- 
trauterine and ectopic pregnancies of six to 34 weeks' 
gestation bound very little or none of the added !?I. 
hCG. However, there is, one exception. The corpus 
luteum from Patient M. J. bound !?I-hCG on the same 


order of magnitude as that of some of those of the . 


menstrual cycle. The reason for this finding is not 
known, unless the duration of pregnancy was wrongly 
estimated because of inaccurate menstrual history of 
the patient. The findings of very little or no binding in 
the corpora lutea of pregnancy prompted us to con- 
sider a number of, possibilities (See “Material and 
methods"). The experiments that were designed to re- 


. solve these possibilities led.us to the conclusion that 


corpora lutea of six to 34 weeks of pregnancy contain 
very few receptors or totally lack them. | 
The variations in binding among different corpora 
lutea could be due to the differences in the affinity 
and/or in the number of available receptors. In order 


to discriminate between these possibihties, four cor- 


pora lutea of the cycle and one of pregnancy were used 


in the Scatchard"? analysis of "5I-hCG binding. As can. 


be seen in Fig. 1, all the corpora lutea examined con- 
tained a homogeneous population of receptors with 
respect to affinity for "5]-ECG. The Kd's of these sites 
were about the same (2.6 to 3.8 x 107 M) in all but 
one corpus luteum. The total number of available re- 
ceptors did not strictly parallel the reiative amounts 
bound in different corpora lutea. This appears to be 
due to different time lapses between experiments for 
relative binding and Scatchard analysis in different 
corpora lutea. As a result, a greater reduction in the 
numbér of available recepyrs may have occurred in 
some more than in others. “Mferefore, finding similar 
Kd values is more relevant than measuring the number 
of available- receptors. Recsk, Cole and associates? 
have reported as much as 50 x x loss of binding by 
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nates of human corpus luteum at 38° C. The maximal binding... 
occurred at two hours of incubation (8.1 fmoles per milligram 


_of protein) was taken as 100 per cent. In some tubes, following 


two hours of ‘incubation with 1257. hCG, excess unlabeled hCG . 
was added in 10 441 of saline (0. 9 per cent)- -BSA (1 per cent) ° 


ture for indicated times. B, Time dependence of dissociation 


of bound '5LhCG at .38°C. Following preincubation: of . 
-homogenates’ with "5I. hCG, the tubes, were centrifuged. 


(6,000 x gravity for 15 minutés) to remove the unbound. 


" hormone, and the pellets were washed once. The washed pel-. 


lets were resuspended in 0.2 ml. of.10mM. Tris-hydrochloric 
acid buffer of pH 7.0 and reincubated at the same tempera- 
ture for indicated lengths of time. However; the control tubes. 
were filtered immediately, and dissociation in these tubes Was: 
taken as 0 per cent. l | 


e 
overnight freezing. Although w we did not bobice such | 
great losses, timé.lapse may be a serious factor to con- 
tend with -in- experiinents on human corpus luteum.. 
homogenates. From the àbove considerations, i it is.rea- 


sonable to suggest that variations in available receptor . 


number rather than ih receptor affinity account for . 
Variations iri binding, at least i in the majority of cases. 


Corpora | lutea of pregnancy (except i in Patient M. nie 
Fig. 1, B) could not be usegin further T 
of receptors because th 
lutea’ of the cycle were'u ed for this purpose. 

Fig. 2 shows the depe 
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Fig. 5. Effect of pH of the incubation media on "SLhOG. 


binding to homogenates of human corpus luteum. The pH 


was maintained by the addition of 50 mM. sodium acetate (3.1, 
4.1, 5.0, and 6.5) sodium phosphate (7.0; 7.5, and 8.0) and 


sodium bicarbonate (9.0 and 10.0) buffers. The maximal 


‘binding was obtained at pH 6.5 (4.7 fmoles per milligram of 


M protein) and was taken as .100 per cent. 
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binding! increases in a curvilinear fashion with increas- 


ing amounts of pror This finding i is similar. to that ` 


of Lee and: colleagues.’ 
Fig. 3 shows that the presence of unlabeled hCG in 


. the incubation media inhibited 51-hCG binding? in a 
“dose-dependent manner, with complete inhibition oc- 
-curring rat 500 to 1,000 ng per milliliter (1.25 to 


2.5 X 107*M). lhe presence of increasing concen- 


trations of unlabeled hLH also inhibited !25I-hCG bind- 
ing, but hLH was less effective as compared to hCG. 


The inhibition of 5L-hCG binding by unlabeled hCG 


and hLH is parallel: up to 100 ng. per milliliter’ The 
'hCG-« hCG-f, hFSH, and oPRL had very little or no 


effect on binding éven at the highest concentration 


"tested (1 ug per milliliter). 


Fig. 4; A shows that the !?5[. hCG binding was quite 
rapid. Although maximal binding occurred by two 


hours of incubation, 82’ per cent of this maximal bind- 
ing occurred by about 10 minutes of incubation. Con- 
Mns of incubation beyorid two hours resulted ina 
" gradual décrease in binding which may be due to de- 
` struction of the receptors and/or the hormone. When 
excess unlabeled hCG was added at a point when the ` 


a was reached, it resulted in rapid dissocia- 


n T : oe i 
4 - 
s D 


152 Rao, Griffin, and Carman 


Table III. Effect of pretreatment of human corpus 


luteum homogenate with various enzymes on 
"5]-hCG binding 


. hCG bound. 
Enzyme treatment l (% of control) > 


Trypsin 95+ 5.5 
Trypsin + soybean trypsin inhibitor 93.14 7.7 
Soybean trvpsin inhibitor 124.6 + 10.9 
Pronase ae k3 
Trypsinogen 78.04 7.8 
DNase 102.6 + 6.5 
Phospholipase C 128.4 + 11.9 
Phospholipase D 0.0 $&- 505 


Homogenate protein (1.0 mg.) was preincubated with 1 mg. 
of enzyme for 30 minutes at 22° C. Wherever indicated, 2 mg. 
of soybean trvpsin inhibitor was added. Phospholipase C was 
heated for'five minutes at 80° C. prior to its use. Following 
preincubatior, the tubes were centrifuged (6,000 x gravity 
for 15 minutes) to remove the supernate, and the pellets were 
washed twice. Aliquots of washed pellets (195 ug of protein) 
were incubated with °I-hCG. The homogenate for control 
tubes was treated as above but without enzymes. The '5I-hCG 
binding (11.3 fmoles per milligram of protein) in control 
tubes was taken as 100 per cent. : 


tion of bound ”I-hCG. However, this over-all dissocia- 
tion rate was lower than the over-all dissociation rate 
observed in Fig. 4,B. ` ! 

Fig. 4, B shows the time dependence of dissociation 
following preincubation of homogenates with "*I-hCG 
to reach equilibrium, followed by removal of unbound 
hormone and resuspension of bound complex in a 
hormone-free medium. As can be seen, dissociation of 
bound P*I-hCG is very rapid. The half maximal dis- 
sociation occurred at 40 minutes of incubation while 
complete dissociation occurred by three hours of incu- 
bation. _ 

The '*I-hCG specific binding is dependent on the 
pH of the incubation media (Fig. 5). Maximal binding 
occurred at pH 6.5. Despite the maximal binding at pH 
6.5, routine incubations were conducted at a media pH 
of 7.0, since this represents a physiologic pH. The pH 
values below and above 6.5 resulted in significant de- 
creases in binding; however, the decreases were more 
drastic at. pHs levels below 6.5 

Table III presents data on the macromolecular na- 
ture of gonadotropin receptors in the human corpus 
luteum homogenate. The pretreatment of homogenate 
with proteolytic enzymes (trypsin and pronase) re- 
sulted in drastic reductions in binding. The effect of 
trypsin was inhibited by simultaneous addition of ex- 
cess soybean trypsin inhibitor. The addition of soybean 
trypsin inhibitor alone had no effect on binding. The 
pretreatment with trypsinogen moderately reduced 
the binding, whereas DNase and phospholipase C' and 
D had virtually no effect on binding. 
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Comment 


One of the important features of the present work is 
that most of the human corpora lutea of pregnancy of 
six to 34 weeks bind very little or none of the added * 
75]-hCG. The little or no amount of binding appears to 
reflect the presence of only a very few or a total lack of 
receptors (see “Material and methods"). This conclu- 
sion appears to be well supported by the observation of 
Marsh and LeMaire" that human corpora lutea of 
pregnancy of 12 to 16 weeks do not respond in vitro to 
exogenous gonadotropins in terms o£ cyclic adenosine 
monophosphate accumulation and progesterone syn- 
thesis. Furthermore, the above observation also corre- 
lates well with the findings that the human corpus 
luteum of pregnancy exhibits diminished endocrine ac- 
tivity" and is not needed for the maintenance of preg- 
nancy after Day 35 of gestation. Interestingly, the 
above findings contrast with those in the bovine corpus 
luteum, where gonadotropin receptors have been 


found to be present throughout pregnancy, to re- 


spond to exogenous gonadotropins,'5 to be active en- 
docrinologically,'* and to be needed for the entire du- 
ration of pregnancy.!? 

We have not measured "51-hCG binding in corpora 
lutea of less than six weeks or more than 34 weeks of 
pregnancy. Therefore, we cannot comment on the 
presence or absence of gonadotropin receptors in these 
corpora lutea at the present time. The lack of gonado- 
tropin binding in one human corpus luteum.of Week 
12 of pregnancy has also been reported by Cole and 
associates.” These authors did not explore the reasons 
for the lack of binding but simply speculated that it was 
due to saturation of receptor sites w:th endogenous 
hCG. 2 

The Kd's for '?*I-hCG binding in all but one corpus 
luteum were ~107'°M: These Kd's were about four to 
34 times lower” ? and 10 times higher? than those re- 
ported earlier. Of these, the data of Cole and col- 
leagues” and Lee and associates? are of interest for the 
following reason: In both of these studies, '°I-hLH was 
used as a ligand. We find that the relative affinity of 
hLH is lower than that of hCG. Thus, our observation 
may explain the higher Kd values observed for I- 
hLH binding in the above studies.” ? However, this 
reasoning does not explain our findings of a Kd of 
—107?M in one corpus luteum unless this corpus 
luteum indeed has a low affinity for hCG and an even 
lower affinity for hLH. Wardlaw and associates* have 
orpora lutea, with the use 
of '5[:hCG, to be 107? M with is close to our values. . 

The studies on specificity how that only hCG and 
hLH bind to the receptors Rut that hLH appears to 
have a relatively lower affinity\This appears to: hold 


\ 
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true even if the data are corrected for the difference 
in molecular weight of hCG (~40,000) and: hLH 
(~28,000). Although a similar finding has been re- 


ported in other species, ?7*! this is the first report to , 


show the particular phenomenon in the human corpus 
luteum. It is possible that the lower affinity for hLH 
may reflect a lesser degree of purity and/or true intrin- 
sic lower affinity for hLH as compared to hCG. We 
have recently discovered that bovine corpus luteum cell 
membranes contain two sets of receptors. One set 
(Kd ~ 107M) binds only hCG and hLH (however, 
hLH binds to them with a lower affinity), while the 
other (Kd ~ 10 ?M) binds only hLH, ovine LH, and bo- 
vine LH.” Similar possibilities with regard to human 
corpus luteum gonadotropin receptors are yet to be 
explored. Other gonadotropins tested—oPRL, hFSH 
and hCG subunits—did not compete with '?I-hCG 
for binding to the receptors, which is in agreement 
with earlier reports." > * Cole and associates? have 
recently reported that hPRL does not compete with 
"51-hCG for binding. Drastic reductions in binding 
following preincubation of homogenates with proteo- 
lytic enzymes, inhibition of the trypsin effect by soy- 
bean trypsin inhibitor, and lack of effect of DNase 
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Two techniques were used to study the néuromuscular control of rabbit ovarian’ 
contractions. First, the ovary was denervated by stripping its artery. Spontaneous 
contractions were noted, as was a normal response to exogenously administered 
adrenergic agents. Second, the ovarian nerves were electrically stimulated in an in vitro 
‘perfused ovary system. Inhibition of ovarian contractions was noted, and the additive 
effects’ with adrenergic agents suggested a betamimetic effect of nerve stimulation in the 


estrous rabbit. After administration of exogenous human chorionic gonadotropin, the 


response was reversed. The significance of the contribution of a neuromuscular mechanism 
tó the control of ovulation is discussed. (AM. J. OBSTET. GYNECOL. 128: 154, 1977.) 


THE DEMONSTRATION of smooth muscle cells! and 
adrenergic and cholinergic nerves in the perifollicular 
ovarian cortex? led toa search for the role of these 
elements in cvarian physiology. Since the mammalian 
ovary is known to undergo spontaneous contractile ac- 
tivity which can be predictably altered by adrenergic 
stimulating and inhibiting agents? it has been sug- 
gested that the ovarian nerves may function in regulat- 
ing these contractions. Furthermore, since ovarian con- 
tractions Pond contribute to the mechanism of follicle 
rupture,? these nerves may represent an efferent hór- 
monzd stimulus analogous to the “luteinizing ` hor- 
mone surge” arising from the hypothalamic-pituitary 
axis. Indeed, since adrenergic Piecing agents may in- 
hibit both ovarian contractile activity? and ovulation’ 
under. certain conditions, a neural influence on ovula- 
tion appears likely. 
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In order to elucidate further any potential neural 
effects on ovulation in the rabbit, we have developed a 
miethod for selective ovarian denervation and decen- 
tralization. This procedure involves stripping the ovar- 
ian artery of its adventitia with microsurgical tech- 
niques.? Most of the nerves connected to the ovary arise 
from the aorticorenal plexus and travel to the ovarian 
hilus along the ovarian artery. By using histochemical 
techniques, we have confirmed recently that this. 
method achieved nearly complete ablation of adrener- 
gic nerves within the ovary, without any gross or his- 
tologic evidence of damage to the ovary.? After dener- 
vation of the ovary by this technique, ovulation in re- 
sponse to exogenous human chorionic gonadotropin 
(HCG)° as well as coitus-induced ovulation, ovum pick- 
up, tubal transport, and the establishment of preg- 
nancy’ is not altered in the rabbit. Nevertheless, since 
Brundin® established. the of 


postganglionic adrenergic neurons which lie com- 


existence short 
pletely within the pelvic viscera, these ndings do not 
obviate the possibility of an intraovarian neural 
mechanism which may modulate both cvarian contrac- 
tility and ovulation. | 

In this study, we have used two techniques to investi- 
gate further the role of the ovarian nerves in ovarian 
contractility. First, we investigated the effects of ovar- 
ian denervation on in: vivq contractile activity of the 
ovary and the response to a&pgenergic agents. This was 
done in order to detect the presence of an intrinsic 
neuromuscular mechanism within the chronically de- 
centralized ovary and'to bett define its alpha- and 


| 


X 


Volume 128 
Number 2 
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Fig. I. Contractility of the denervated rabbit ovary. A, Spontaneous contractions; B, effects of 
intra-aortic norepinephrine; C, effects of intra-aortic phenoxybenzamine; D, effects of intra-aortic 
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beta-adrenoceptor activity. Second, we studied the ef- 
fects of electrical stimulation of the ovarian nerves on 
the contractile activity of the in vitro perfused rabbit 
ovary. 


Material and methods 


Adult New Zealand female rabbits were used in all of 
these studies. Rabbits were isolated for at least three 
weeks in an environment of constant light/dark cycles 
to ensure their estrous state before any surgical or 
hormonal manipulation. 

In vivo ovarian contractile activity after ovarian 
denervation. Unilateral ovarian denervation was ac- 
complished by stripping the ovarian artery? in each of 
. nine rabbits. Following a &hree-week period of isola- 
tion, laparotomy was pefformed on each rabbit with 
the use of perftobarbital anesthesia, and the contractile 
activity of the werde; ovary was studied with a pre- 
viously described in vifo technique. This method in- 


[i 
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volves isolating the ovary from the oviduct and 
mesosalpinx and creating a pedicle which contains the 
ovarian neurovascular bundle. The ovary is then an- 
chored to the lower end of a cylinder which isolates it 
from the rabbit in order to minimize the effects of 
respiratory, gastrointestinal, and cardiovascular move- 
ments of the animal. The other pole of the ovary is 
attached to a force transducer so that its'contractions 
can be recorded on a Beckman dynograph. After spon- 
taneous contractile activity is monitored, the effects of 
the intraaortic injection of various adrenergic agents at 
the level of the origins of the ovarian arteries is noted. 

For these studies, the predominantly alpha-stimulating 
agent norepinephrine was infused in a dose of 1 ug per 
kilogram. Isoproterenol, a beta-receptor stimulator, 

was injected in a dose of 1 ug per kilogram. The effects 
of phenoxybenzamine (an alpha-adrenergic-blocking 
agent), in a dosage of 0.25 ug per kilogram, and pro- 
pranolol (a beta-adrenergic-blocking agent), in a dos- 
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Fig. 2: Inhibition of spontaneous contractions of the in vitro perfused rabbit ovary by electrical 


stimulation of the ovarian nerves. 


Table I. In v:vo contractility of denervated rabbit ovaries (nine estrous rabbits) 














. Days Sponta- 











. after neous 
Rabbit dener- contrac- Norepinephrine 
No. vation tility (1 agi Kg.) 
l 21 ++ T 
2 28 + T 
3 21 + t 
4 22 -0 
5s 24 0 
6 25 + T 
T 21 + T 
24 | 24 t i 
X 26 0 -i i 





Response of contractility to intra-aortic adrenergic drugs 


. Isoproterenol ` Phenoxybenzamine Própranolol 
(D ug/Kg.) (0.25 pgiKg.) (0.1 mg./Kg.) 
; 0 0 
i i 
b. V t 
l 
| E ! 





14 Indicates effect on frequency, amplitude, and/or regularity of contractions; 0 indicates no spontaneous contractions or no 
effect; + indicates spontaneous activity; blank space indicates “not tested.” 


age of 0.1 mg per kilogram, were also observed. 
After such extensive surgical manipulation and the 
admifiistration of exogenous adrenergic agents, it was 
not considered useful to subject these ovaries to the 
sensitive histochemical fluorescent stain for adrenergic 
nerve terminals. However, previous investigations have 
confirmed the virtually complete adrenergic denerva- 
tion of rabbit ovaries with this method.? . 
Effects of the electrical stimulation of the ovarian 
nerves on ovarian contractile activity. Following a 
three-week ‘isolation, laparotomy was performed on 
each of 12 rabbits. In three of the animals, ovulation 
was stimulatec with an intravenous injection of 50 I.U. 
of HCG administered eight to nine hours prior to 
operation. In each rabbit, one ovary and its neurovas- 
cular bundle were dissected free of the tube and 
mesovarium. The ovarian artery was cannulated, and 
the ovary was flushed with warm, oxygenated, heparin- 
ized modified Hanks balanced salt solution with insulin 


added. The ovary and its pedicle were then excised. 


from the rabbit and transferred to an in vitro perfusion 
system. 'This system was designed in our laboratory, 
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and the details are described elsewhere.’ The system 
permits pulsatile perfusion of the ovary via its artery 
with the medium described above; while the ovary is 
suspended in a warmed bath containing the same 
medium. One pole of the ovary is anchored to the base 


of the bath, and the other pole is attached to a force 


transducer which records the ovarian contractions on 
the dynograph. Once perfusion of the ovary was estab- 
lished, the ovarian nerves were dissected free from 
the artery and applied to an electrode supplied by a 
Grass S4 electrical stimulator. The other pole of the 
stimulator was applied to the perfusion bath. The 
stimulator was connected to a second channel on the 
dynograph for recording applied electrical impulses. 
After spontaneous ovarian contractions were recorded, 
electrical stimulation was applied to the ovarian nerves 
with parameters of 60 to 400 mv. at a frequency of 10 


_ to 50 cycles per second (c.pss.). Both parameters were 


varied teachieve a maximal fect. Monophasic pulses 
were used, with a duration o£ 10 msec. and a delay of 
10 msec, The electrical ar» was applied for 15 to 
60 seconds, depending on the effect observed. In addi- 
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Fig. 3. Cessation of spontaneous in vitro contractions during nerve stimulation. 


RABBIT X65 
IN VITRO PERFUSED OVARY ESTRUS STATE 


500mg 


LEVARTERENOL 0.05mg 





LEVARTERENOL 0.05 mg 


I, 


fon off i 
150 mV 40Ccps 


———S ee paee a peee oM 


|! min 


Fig. 4. Antagonistic effects of levarterenol and nerve stimulation on in vitro ovarian contractility. 


tion, in order to observe the additive, effects of ad- 
renergic agents and of electrical nerve stimulation on 
ovarian contractions, adrenergic agents were added to 
the ovarium artery inflow line in the following.doses: 
levarterenol, 0.5 to 1 wg per milliliter; isoproterenol, 
0.02 wg per milliliter; propranolol, 0.5 to 1 mg. per 
milliliter; phenoxybenzamine, 5 ug per milliliter. To 
ensure physiologic conditions, the pH of the perfusate 
was measured at various times throughout each exper- 
iment. 


Results 


Ovarian contractility after denervation. Six of the 
nine ovaries demonstrated spontaneous contractile ac- 


tivity when studied in vivo three to four weeks after 


ovarian. denervation (Fig. 1, A). In all six ovaries, the 
resting tone, the frequency, and usually the amplitude 
and regularity of contractions were increased by the 
alpha-stimulating agent norepinephrine (Fig. 1, B). A 
long-acting (30 to 45 minutes) inhibition of contractile 
activity and'of the effects of norepinephrine was noted 
when the alpha blocker phenoxybenzamine was in- 
fused into the aorta of the rabbit (Fig. 1, C). Further- 
more, beta-receptor stjmulation with isoproterenol 
inhibited contractile activity (Fig. 1, D), while propran- 
olol, a beta blocker, enhanced the frequency and 
strength of ovarian contfactions. 


Thus, both spontaneous ovarian contractions and 


. the effects of adrenergic stimulation and blocking 


agents were qualitatively unaltered in vivo by prior de- 
nervation of the ovary, compared to observations pub- 
lished earlier? on the contractile activity of the intact 
rabbit ovary. Table I summarizes the observations on 
the denervated ovaries. 

Effects of electrical stimulation of the ovarian 
nerves on contractility. All 12 ovaries studied in the 
perfused organ bath system demonstrated spontane- 
ous contractions. In every case except two, electrical 
stimulation of the ovarian nerves decreased either the 
over-all tone of the ovary or the frequency, amplitude, 
and regularity of its contractions (Fig. 2). Occasionally, 
spontaneous contractions ceased completely during 
stimulation of the ovarian nerves (Fig. 3). When levar- 
terenol was added to the ovarian artery inflow line, 
contractile activity increased, and this effect was regu- 
larly blocked by ovarian nerve stimulation (Fig. 4). 
Further infusion of levarterenol, in the absence of elec- 
trical nerve stimulation, again enhanced ovarian tone 
and contractility. This observation is not illustrated in 
Fig. 4 because of the time intervals permitted for 
the elution and inactivation of the drugs after several 
infusions. In-addition, the inhibition of ovarian con- 
tractions with isoproterenol was more marked with si- 
multanéous nerve stimulation, and beta blockade with 
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Fig. 6. In vitro ovarian contractility enhanced by nerve stimulation 10 hours after the administration 


of HCG to the rabbit. 


Ld 


propranolol was reversed by nerve stimulation (Fig. 5). 
In the three ovaries studied eight to 10 hours after 
HCG was administered to the rabbit, the effects of 


nerve stimulation on contractility were more variable. : 


Frequently, contractions were enhanced by ovarian 
nerve stimulation. This was more marked in an ovary 
in which ovulation occurred just after the ovary was 
. placed in the perfusion system (Fig. 6). Nevertheless, 
electrical nerve stimulation also resulted in a decreased 
tone in many instances. Additive and antagonistic ef- 
fects of rierve stimulation and adrenergic agents were 
not studied in these ovaries. 

In general, however, electrical stimulation of the 
ovarian nerves inhibited contractile activity, analogous 
to beta-receptor stimulation when the ovary was ex- 
cised from an estrous rabbit. Furthermore, appropri- 
ate additive effects with adrenergic agents were fre- 
quently noted. These findings are summarized in 
Table II. 3 


i 
Comment 

Observations reported in the present study demon- 
strate the presence of an intraovarian, postganglionic 
neuromuscular mechanism, as well as the ability of the 
ovarian nerves to modulate the activity of this system. 
After ablation of the preganglonic, innervation. of 
the ovary by section of the ovarian nerves, the spon- 
taneous contractile activity of the organ remains intact. 
In addition, the response to adrenergic-stimulating 
and -blocking agents is similar to that of the intact ova- 
ry. However, this finding does not prove the existence 
or function of postganglionic neuroris within the ovary. 
These results could also be explained by hypothesiz- 
ing the presence of alphe- and beta-adrenergic re- 


ceptors on the smooth mugcle cells within the ovarian ` 


cortex, Nonetheless, a neurognuscular response does 
persist, and its activity appears similar to that already 
demonstrated in the smooth muscle of the uterus and 
oviduct, as extensively. reviewéd by-Marshall.!? !! Both 
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Table II. Effect of electrical stimulation of the ovarian nerves cn in vitro contractility 


of the perfused rabbit ovary (12 rabbits) 
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l Additive 
Effects of adrenergic drugs effects of 
(added to ovarian inflow line) nerve 
stimulation 
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(0.02 (0.5-1 benzamine | adrenergic 
g/ml.) mg./ml.) (5 ug/ml.) agents 





J Yes 
i f Yes 
: 0 J Yes 
Yes 
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i Yes 


N Indicates effect on frequency, amplitude, and/or regularity of contractions; 0 indicates no effect noted; + indicates spontane- 


ous activity; blank space indicates "not tested." 


the uterus and oviduct demonstrate spontaneous con- 
tractions, as well as enhanced muscular activity with 
alpha stimulation or beta blockade. Conversely, the 
muscular activity of these organs is inhibited by alpha 
blockade or beta stimulation. While similar findings in 


the mammalian ovary have been previously described,” 


the first part of this study extends our findings to the 
chronically denervated ovary. The physiologic func- 
tion of this mechanism remains uncertain. Although 
alpha blockade inhibits both ovarian contractions? and 
ovulation,* the demonstration of ovulation after ovar- 
ian denervation in response to either HCG or coitus 
indicates that the ovarian nerves are not essential for 
this function. | 

Nevertheless, the ovarian nerves may modulate con- 
tractility and other ovarian functions which rely on the 
activity of the intrinsic neuromuscular mechanism. 
These functions might include follicle migration to the 
surface of the ovarian cortex, regional differences in 
ovarian blood flow, collapse of the ruptured follicle, or 
even neurohormonal influences within the ovary. 

In the, second part of these studies, a definite 
influence of electrical stimulation of the ovarian nerves 
on contractile activity was observed. It is noteworthy 
that ovarian nerve stimulation had a beta-mimetic ef- 
fect on the neuromuscular apparatus, inhibiting con- 
tractile activity. Furthermore, this effect was opposed 
by alpha-adrenergic drugs and enhanced by beta- 


stimulating agents. The exceptions to this finding (i.e., 


variable effects on ovarian contractions with nerve 
stimulation) were observed only in ovaries studied after 

+ " ? : ' . DE 
the administration of HCG to the rabbit. While this 


finding requires further confirmation, it suggests that 
the muscular response to ovarian neural stimulation 
may be influenced by the hormonal status of the ani- 
mal — 

Only two other studies report the effects of electrical 
stimulation on ovarian contractile activity. Gimeno and 
associates? noted an increase in contractions when the 
ovarian cortices of the guinea pig and rat in the estrous 
state were directly stimulated with electric current. 
Similarly, Okamura, and colleagues!? reported en- 
hanced muscular contractions in response to direct 
electrical stimulation of fragments of human ovaries 
excised under various hormonal influences. ‘These 
studies, of course, give no information as to the role of 
the extrinsic ovarian nerves in the regulation of ovar- 
ian contractions, and species differences in reproduc- 
tive tract smooth muscle response to these stimuli have 
been documented.!^ '! 

The endocrine effects on adrenergic responses in 
reproductive tract smooth muscle have already been 
studied extensively in the uterus and oviduct. Marshall 
reviewed studies relevant to this "pregnancy reversal" 
in the response of the cat uterus to hypogastric nerve 
stimulation. The finding of enhanced uterine contrac- 
tions with nerve stimulation during pregnancy and re- 
laxation in the nongravid state has also been extended 
to other mammalian species. '* Hodgson and 
Pauerstein have noted similar effects of hormonal 
treatment on the adrenergic response of rabbit 
oviducal smooth muscle. This hormonal influence on 
adrenergic responses appears to rely on altered alpha- 
or beta-receptor dominance in the hormonally respon- 
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sive tissues. The known effects of steroid hormones on 
ionic concentrations at the cellular level may be respon- 
sible.!! 


These remarkable observations have readily yielded 


numerous suggestions as to the physiologic role of the 
neurohormonal interactions in the uterus and oviduct. 
The regulation of uterine contractions, so essential in 


the proper timing of expulsion of the uterine contents 


during pregnancy, may thus depend on this altered 
response to neural activity under the influence of the 
hormones of pregnancy. Also, the relationship of the 
ovum transport activity of the Fallopian tube to the 


hormonal changes wrought by ovulation and the criti- - 


cal timing with respect to endometrial preparation for 
implantation may rely on similar neural effects. How- 
ever, the significance of this finding in the ovariari 
neuromuscular mechanism remains highly speculative. 
That ovarian contractions are maximal at the time of 
ovulation! may represent a contributive. cause of ovu- 
lation itself, aiding in extrusion of the ovum from the 
. ruptured follicle. On the other hand, it might signify 
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the altered response of the ovarian muscular activity to 
neural stimulation under the influence of the hor- 
monal changes which attend luteinization of the ma- 
ture and ruptured follicle. Such steroid hormonal ef- 
fects on ovarian contractility have been observed, and: 
these effects are also maximal at the time of ovula- 
tion.!*. | 
In summary, the present investigations demonstrate 
the presence of an intraovarian neuromuscular mech- 
anism which regulates ovarian contractile activity. The 
response of this mechanism to electrical stimulation 


-of the ovarian nerves is described, and the effects of 


the hormonal environment appear significant. Al- 
though the precise function of the ovarian nerves can- 
not yet be defined, their potential role in the regulation 
of ovulatory, contractile, and hormonal functions of: 
the ovary is suggested. Further studies with the tech-- 
niques described in this paper should contribute valu- 

able information to our understanding of ovarian 


physiology. 
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Progestational agents and blood coagulation 


VIII. Effect of low-dose, alternate-day, estrogen-progestin _ 
combinations on blood coagulation factors in man, with a 
special note: on the effect of freezing of blood samples 


JULIAN L. AMBRUS, M.D., Pu.D. 
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BRIAN J. BROWNE, M.S.* 
IRVING B. MINK, M.S. 
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CLARA M. AMBRUS, M.D., PH.D. 
Buffalo, New York l : 


Changes in the blood coagulation system were studied in three groups of 20 patients each. 


The first group received 0.5 mg. of norethindrone daily, plus 0.06 mg. of ethinyl estradiol on 
alternate days from cycle Day 5 through 25. The second group, all of whom had been fitted 
with an intrauterine contraceptive device (IUD), received no hormonal treatment and served 


as a control group. The third group received 0.5 mg. of norethindrone daily, combined with 
0.045 mg. of ethinyl estradiol given on alternate days from cycle Day 5 through 25. Blood 
samples were drawn prior to the initiation of the study and after three months of treatment. 
Tests of the following parameters of the blood coagulation system were performed: direct 
platelet count; platelet adhesiveness; prothrombin time; thrombin time; fibrinogen; factor Il 
assay; activity of factors V, VII, VIH, IX, and X; antithrombin ili; and fibrin/fibrinogen 
degradation products. For a number of these factors, both fresh and frozen blood samples 
were examined. It was concluded that the two treatment regimens, with the use of 
alternate-day estrogen administration over a three-month period, had no clinically significant 


effect on the blood coagulation system. (AM. J. OBSTET. GYNECOL. 128: 161, 1977.) 


IN A SERIES of previous studies,® * ® 10713 this labora- 


tory investigated the effect of various oral contracep- 
tive agents on the blood coagulation system and on the 
incidence of thromboembolic episodes. These studies 
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and others have been reviewed.” The question arose as 
to whether an effective contraceptive medication with 
very low estrogen content and associated with minimal 
hematologic effects could be designed. Two such com- 
binations were studied in this investigation in compari- 
son with a control group. 

In clinical studies of the blood coagulation system 
made over a protracted period of time, one major 
question hzs been that of optimal timing for analyzing 
samples. Certain assays have to be performed im- 
mediately after blood samples are obtained; others can 
be done from frozen samples. The latter procedure has 
the advantage of allowing for small aliquots to be 
stored separately for each individual assay. Thus, large 
groups of tests may be performed under identical lab- 
oratory conditions, for comparison with standard 
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Fig. 1. Changes in the blood coagulation factors after three months of treatment. Statistical analysis 


of paired differences. $ = 95 per cent confidence interval of the mean; o = fresh sample and 
e — frozen sample (average change in three months from base line [three-month values minus 
base-line values]. 7, Group 1, treated with Regimen A. JI, Group 2, control subjects. Z, Group 3, 
treated with Regimen B. In the evaluation of paired differences, each patient was considered to be 
her own control. The values obtained prior to the onset of the treatment were regarded as base-line 
values, the zero line in the graphs. In each instance, the difference between the base-line value and 
the three-month value was calculatéd. If the 95 per cent confidence intervals of this difference did 
not overlap the zero line, the difference was judged statistically significant at the 5 per cent level. In 


addition, whenever confidence intervals between groups did not overlap, a significant difference was 


- indicated between them. 


curves. On the other hand, each sample is stored in the 
frozen state for a different period of time. To deter- 
mine the sources of errors in these procedures, certain 
blood samples were analyzed twice, freshly and after 
frozen storage, together with other samples taken at 
.different periods of time. — m 


Material and methods 


Medications. Regimen A consisted of 0.5 mg. p 
norethindrone daily, plus 0.06 mg. of ethinyl estradiol 
taken on alternate days from cycle Day 5 through 25. 
Regimen B was 0.5 mg. of norethindrone daily, plus 
0.045 mg. of ethinyl estradiol on alternate days from 


+ 


. cycle Day 5 through 25. Members of the,control group 


did not receive medication, but they had been fitted 
previously with intrauterine contraceptive devices 
(IUD's). | 

Patients. A total of 60 healthy women volunteered to 
participate in this study. All had blood samples ana- 
lyzed at base line, and 41 of the 60 women were evalu- 
ated after the three-month treatment period. Nineteen 
women did not complete the study for various reasons 
which will be discussed later. Ehe women were divided 
into three groups. Group 1 was compfised of 20 pa- 
tients scheduled to receive Re egimen A. In this group, 
the average age was 22.4 + 7. i years (range, 17 to 38 
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Fig. 2. Changes in the blood coagulation factors after three months of treatment. (For explanation, . 


see Fig. 1.) 


years). Of the 20 women, 11 smoked an average of 
10.2 + 8.7 cigarettes per day. Twenty blood samples 
were obtained at base line and examined; 11 samples 
were obtained for the three-month follow-up examina- 
tion. Nirie patients did not receive the three-month 


follow-up examination for the following reasons: - 


Three never started the treatment; two moved from 
the area; one complained of headache; one had bleed- 
ing irregularities; one was unable to follow the regi- 
men; one patient could not be contacted by the clinic, 
and it is unclear whether or not she was receiving the 
medication. Group 2 was the control group of women 
who had been fitted with IUDs. Twenty examinations 
were performed at base line, 19 after three months' 
follow-up. One woman could not complete the study 
because she became pregnant. In this group, the aver- 
age age was 30.6 + 9.5 years (range, 17 to 48 years). Of, 


the 20 women, 10 smoked an average of 13.4 + 6.5 
cigarettes per day. Group 3 was comprised of 20 pa- 
tients scheduled to receive treatment Regimen B. In 
Group 3, the average age was 19.6 + 2.3 years (range, 
14 to 23 years). Of the 20 women originally enrolled, 
12 smoked an average of 11.6 + 8.1 cigarettes per day. 
Blood samples were obtained from 20 patients at base 
line and from 11 at the three-month follow-up. Nine 
patients did not receive the three-month follow-up ex- 
amination for the following reasons: Three patients 
were unable to follow the regimen; one developed pel- 
vic inflammatory disease (she ingested only seven pills); 
one moved from the area; one suffered from break- 
through bleeding during the treatment; one discon- 
ünued because she changed her mind about continu- 
ing with contraception; one patient did not start the 
treatment; and in one case, a Papanicolaou smear of 
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Fig. 3. Changes in antithrombin III after three months of 
treatment. Statistical analysis of paired differences. (All de- 
terminations were made from fresh plasma. For explanation, 
see Fig. 1.) | 


Class III was diagnosed (the patient received only 14 
pills). | 
Blood coagulation studies. Standard methods were 
used to perform blood sampling and blood coagulation 
tests, as done in previously reported studies.*® 5 5 19713 
Antithrombin III was determined by the method of 
Abilgaard and associates.! Fibrin-fibrinogen degrada- 
tion products (FDP) were assayed by the commercially 
available Thrombo-Wellcotest and by the staphylococ- 
cal clumping procedure. The following tests were per- 
formed only from fresh blood samples: platelet count, 
platelet adhesiveness, thrombin ume (with 5 and 15 U. 
of thrombin), fibrinogen, and FDP. The following tests 
were performed on both fresh and frozen samples at 
the end of the study: one-stage prothrombin time, fac- 
tor II assay, and levels of factors V, VII, VIII, IX, 
and X. . 

Great care was taken to maintain uniform laboratory 
conditions. Particular batches of reagents, substrates, 
and plasma components were prepared and preserved 
from the.outset, and these were used consistently for 
each subject's sample. If replacement batches were 
necessary, they were carefully selected and corrected to 
a normal value to ensure a uniformly standard treat- 


ment of each sample. The personnel involved in col- 


lecting and analyzing the data remained the same, 
thereby avoiding any variation that might occur from 
different peculiarities in technique. The laboratory 
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personnel received the samples under code and did not 
know the treatment group involved. 


Results 


The results of the tests of the blood coagulation sys- 
tem for individual patients were evaluated in two ways. 
First, for each of the three patient groups, the results 
obtained from all patients who entered the study 
(base-line values) were compared to those obtained 
from the patients who underwent the three-month 
follow-up examination. No statistically significant 
changes could be found in the blood coagulation pa- 
rameters in any group after the three-month study 
period. | 

When the fresh and frozen samples were compared, 
a statistically significant prolongation of the prothrom- 


' bin time was observed. This indicates a loss of activity 


in the factors which are measured by the prothrombin 
time. There was also a decrease in the activity of Factor 
VIII in the frozen samples of Groups 1 and 2, as com- 
pared with the fresh samples. 

The second method of evaluating the results was to 
analyze paired differences (Figs. 1, 2, and 3}. In this 
evaluation, the individual patients were considered to 
be their own controls. The pretreatment coagulation 
factor values were regarded as base line and were plot- 
ted as the zero line on the graphs. The base-line values 
were subtracted from the three-month values for each 
individual patient. Then, the mean of these individual 
patient differences from the base line (for both fresh 
and frozen pairs and for each test) was plotted within 
the 95 per cent confidence intervals in the graphs. If 
the 95 per cent confidence intervals did not cross the 
zero line, there was a statistically significant difference, 
at least at the 5 per cent level, between the two time 
periods. In addition, whenever the confidence intervals 
between different groups did not overlap, a significant 
difference was indicated between them. 

In Group 1, there was a statistically significant in- 
crease in the percentage values of factor II, in both 
fresh and frozen samples. However, the increase only 


amounted to a mean of +10.5 per cent in the fresh 


samples and 49.9 per cent in the frczen samples. This 


.increase in factor II was significantly different from the 


increase obtained in the control group but not from 
that obtained in Group 3. 

"The results have been analyzed in more detail. The 
base-line values of factor II in fresh samples ranged 
from 83 to 117 per cent; the three-month values 
ranged from 92 to 128 per cent. However, most of the 
jncreases occurred within the confines ef the base-line 
range. In only two patients did the three-month values 
exceed the maximum base-lihe value of 117 per cent 
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(120 and 128 per cent, respectively). Two patients ex- 
perienced a decrease of factor II values during the 
three-month treatment period, and in one patient the 
factor II value did not change. In the eight cases in 
which there was an increase, the increment ranged 
from 7 to 25 per cent. The largest increment (25 per 
cent) was from a value of 94 to 120 per cent, with the 
next largest change being 22 per cent (from 83 to 105 


per cent). In the frozen samples, the base-line values: 


for factor II ranged from 85 to 119 per cent, the 
three-month values ranged from 89 to 126 per cent. In 
two patients, a decrease occurred during the three- 
month period; in eight patients, there was an increase 
ranging from 8 to 24 per cent. The largest change (24 
per cent) was from a base-line value of 99 per cent toa 
three-month value of 123 per cent. 

Another statistically significant increase was in the 
level of factor VII in Group I but only in the frozen 
samples. The base-line activity of factor VII in frozen 
samples ranged from 60 to 113 per cent; the three- 
month values, from 81 to 129 per cent. In two patients, 
a decrease in factor VII activity was noticed during the 
three-month treatment period; in eight, there was an 
increase ranging from 3 to 24 per cent. The largest 
change (24 per cent) was from a base-line value of 70 
per cent to a three-month value of 94 per cent, and the 
second largest change was 21 per cent (from 60 to 81 
per cent). All levels were well within the limits of the 
base-line range. 

A statistically significant decrease in the activity of 
Factor X took place in Group 2 in fresh samples only. 
There were no statistically significant changes in 
Groups l and 3. Neither were there any statistically 
significant differences between individual study groups 
or by the analyses of paired differences for the activity 
of antithrombin III. 

The results of the tests for the presence of the 
fibrin/fibrinogen degradation products (FDP) were 
generally negative, and the treatment could not be 
proved to have any influence on the occurrence of 
FDP. 

No correlation was found between changes observed 
in the blood coagulation system during the three- 
. month treatment period and smoking history. How- 
ever, an effect of smoking on blood coagulation factors 


was reported previously.’ In addition, there was.no 


correlation with menstrual cycle, a finding which also 
had been reported earlier.® 


Comment 


Frozen storage of samples accounted for relatively 
few differences. Schrogie and associates" previously 
reported on the enhancing effects of storage on the 
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vitamin K-dependent factors (II, VII, IX, and X) in 
plasma of patients using oral contraceptives. It appears 
that frozen storage of plasma samples is permissible for 
certain tests in this type of study. 

It has been well documented that conventional oral 
contraceptives increase blood levels of several pro- 
coagulant and fibrinolytic system components (for re- 
view, see Ambrus and associates?). Particularly affected 
are the vitamin K-dependent clotting factors (II, VII, 
IX, and X). Increases in these factors are most appar- 
ent after a three-month period of treatment; beyond 
this interval, a leveling off may be observed. On the 
other hand, it has been reported that the activity of 
antithrombin III decreases during the administration 
of oral contraceptives.® !9 

Intermittent administration of corticosteroids has 
reduced their metabolic impact while maintaining ade- 
quate therapeutic activity.? Alternate-day estrogen ad- 
ministration may represent analogous advantages. It is 
interesting to observe that the two contraceptive regi- 
mens in the present study had very little effect on the 
blood coagulation system over a three-month period of 
observation. In fact, when the base-line values of the 20 
patients entering the study in each group (including 
those who later dropped out) were compared with the 
three-month values of those patients who returned for 
the follow-up examination, no statistically significant 
differences in any clotting factor levels were observed 
in any of the study groups, either individually or be- 
tween the groups. Statistically significant changes could 
be found only when an analysis of paired differences 
was performed and then only for levels of factor II (in ' 
both fresh and frozen samples) and factor VII (frozen 
samples only). These changes occurred in Grotip 1. 
When Group 1 was compared with the control group, 
the increase in factor II levels was significantly higher 
in the former. Nevertheless, while the increases were 
indeed statistically significant, it is apparent from an 
inspection of the actual values for the individual pa- 
tients that in most instances levels achieved at the end 
of the three-month treatment period were still within 
the range of the base-line values. The presumed lack of 
clinical significance of this finding is shown further by 
the fact that when the Group 1 values are compared to 
those of the control zroup the 95 per cent confidence 
intervals just miss overlapping. Similarly, the clinical 
significance of the increased activity of factor VIIin the 
frozen samples is unclear, as a similar increase was not 
observed in the fresh samples. 

Our impression from the present study is that 
alternate-day therapy combining 0.5 mg. of noreth- 
indrone with either 0.060 or 0.045 mg. of ethinyl 
estradiol does not have important clinical effects 
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on the blood coagulation system. The lower estro- 
gen regimen (Group 3) has no effect ‘at all, and the 
somewhat higher estrogen regimen aSrere 1) has very 
+ little effect. 

Clinical trials have demonstrated the efficacy of the 
contraceptive treatment with 0.060 mg. of ethinyl es- 
tradiol on alternate days, with norethindrone given 
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SYNTHROID® (Sodium 
Levothyroxine, U.S.P.) Flint is 
T4...and it is chemically pure, 
containing no animal gland 
components. This simply means that 
you can depend upon the hormone 
content being of controlled potency, 
batch after batch. 


SYNTHROID is a pure synthetic and 
identical to the principal secretion of 
the normal thyroid gland. 


SYNTHROID medication 

provides your patients with 
everything they need for complete 
thyroid replacement therapy. It is the 
most widely prescribed brand name 
of thyroid in the United States and 
Canada. 


T4 (SYNTHROID) converts to T3 
at the cellular level, providing full 
thyroid replacement at maintenance 
doses! 2 


SYNTHROID’ 


(Sodium Levothyroxine, 


U.S.P.) Flint 


See reverse side for full prescribing 
information 
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Consider, too, that T4 (SYNTHROID) 
replacement therapy assures uniform 
levothyroxine dosage and simplifies 
monitoring the dosage regimen. 


Available now for a limited time only — 


—a handy reference book with 
up-to-date information on thyroid 
function tests. Written in consultation 
with a number of leading 
endocrinologists, this reference book 
can be obtained by writing Flint 
Laboratories or contacting your Flint 
representative. We appreciate the 
opportunity to be of service. 


1. Braverman, L. E., Ingbar, S. H., 
and Sterling, K. Conversion of 
Thyroxine (T4) to Triiodothyronine 
(T3) in Athyreotic Human Subjects. 
J. Clin. Invest. 49:855-64, 1970. 

2. Surks, M. I., Schadlow, A. R., 
and Oppenheimer, J. H. A New 
Radioimmunoassay for Plasma 
L-Triiodothyronine: Measurements 
in Thyroid Disease and in Patients 
Maintained on Hormonal 
Replacement. J. Clin. Invest. 
51:3104-13, 1972. 
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Synthroid Tablets—for oral administration 
Synthroid for Injection—for parenteral administration 


Description: SYNTHROID (sodium levothyroxine) 


Tablets and SYNTHROID Injection contain synthetic 


crystalline sodium levothyroxine (L-thyroxine). 
L-thyroxine is the principal hormone secreted by the 
normal thyroid gland. 
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Sodium Levothyroxine 


Actions: SYNTHROID (sodium levothyroxine) Tablets, 
taken orally, provide hormone that is readily absorbed 
from the gastrointestinal tract. SYNTHROID Injection is 
effective by any parenteral route. Following absorption, 
the synthetic L-thyroxine provided by SYNTHROID 
products cannot be distinguished from L-thyroxine 
that is endogenously secreted. Each is bound to 

the same serum proteins and each exhibits a six to seven 
day circulating half-life in the euthyroid individual. 


Both SYNTHROID products will provide L-thyroxine 
as a substrate for physiologic deiodination to 
L-triiodothyronine. Therefore, patients taking 
SYNTHROID products will demonstrate normal 

blood levels of L-triiodothyronine even when the 
thyroid gland has been surgically removed or destroyed 
by radioiodine. Administration of levothyroxine 

alone will result in complete physiologic thyroid 
replacement. 


Indications: SYNTHROID (sodium levothyroxine) 
products serve as specific replacement therapy for 
reduced or absent thyroid function of any 
etiology. SYNTHROID Injection can be used 
intravenously whenever a rapid onset of effect is 
critical, and either intravenously or intramuscularly 
in hypothyroid patients whenever the oral route 

is precluded for long periods of time. 


Contraindications: There are no absolute 
contraindications to SYNTHROID (sodium 
levothyroxine) therapy. Relative contraindications 
include acute myocardial infarction, uncorrected 
adrenal insufficiency and thyrotoxicosis. (See 
WARNINGS) 


Warnings: Patients with cardiovascular diseases 
warrant particularly close attention during the 
restoration of normal thyroid function by any thyroid 
drug. In such cases, low initial dosage increased 
slowly by small increments is indicated. Occasionally, 
the cardiovascular capacity of the patient is so 
compromised that the metabolic demands of the normal 
thyroid state cannot be met. Clinical judgment 

will then dictate either a less-than-complete 
restoration of thyroid status or reduction in 

thyroid dosage. 


Endocrine disorders such as diabetes mellitus, adrenal 
insufficiency (Addison's disease), hypopituitarism and 
diabetes insipidus are characterized by signs 

and symptoms which may be diminished in severity 
or obscured by hypothyroidism. SYNTHROID (sodium 
levothyroxine) therapy for such patients may 
aggravate the intensity of previously obscured 
symptoms and require appropriate adjustment of 
therapeutic measures directed at these 

concomitant disorders. 


Thyroid replacement may potentiate the effects of 
anticoagulants. Patients on anticoagulant therapy 
should have frequent prothrombin determinations when 
instituting thyroid replacement to gauge the need 

to reduce anticoagulant dosage. 


Precautions: Overdosage with any thyroid drug may 
produce the signs and symptoms of thyrotoxicosis, 
but resistance to such factitious thyrotoxicosis 

is the general rule. With SYNTHROID (sodium 
levothyroxine) Tablets, the relatively slow onset of 
action minimizes the risk of overdose but close 
observation in the weeks following institution of a 
dosage regimen is advised. Treatment of thyroid 
hyperactivity induced by oral medication is 
confined to interruption of therapy for a week, 
followed by reinstitution of daily therapy at 

an appropriately reduced dosage. 


Adverse reactions: Adverse reactions are due to 
overdose and are those of induced hyperthyroidism. 


Dosage and administration: For most adults, a final 
dosage of 100 mcg (0.1 mg) to 200 mcg (0.2 mg) of 
SYNTHROID (sodium levothyroxine) Tablets daily 
will restore normal thyroid function and only 
occasionally will patients require larger doses. Failure 
to respond adequately to a daily oral intake of 

400 mcg (0.4 mg) or more is rare and should prompt 
reconsideration of the diagnosis of hypothyroidism, 
special investigation of the patient in terms of 
malabsorption of L-thyroxine from the gastrointestinal 
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tract or poor adherence to therapy. 


The concomitant appearance of other diseases, 
especially cardiovascular diseases, usually dictates 
a replacement regimen with initial doses smaller 


than 100-mcg/day (0.1 mg). 


In otherwise healthy adults with relatively recent onset 
of hypothyroidism, full replacement cose of 150 mcg 
(0.15 mg) or 200 mcg (0.2 mg) has been instituted 
immediately without untoward effect and with 

good therapeutic response. General experience, 
however, favors a more cautious approach in view of 
the possible presence of subclinical disorders of 

the cardiovascular system or endocrinopathies. 


The age and general physical condition of the patient 
as well as the severity and duration of hypothyroid 
symptoms determine the starting dosage and 

the rate of incremental dosage increase leading to 

a final maintenance dosage. In the elderly patient 

with long standing disease, evidence of myxedematous 
infiltration and symptomatic, functional or 
electrocardiographic evidence of cardiovascular 
dysfunction, the starting dose may be as little as 25 mcg 
(0.025 mg) per day. Further incremental increases 

of 25 mcg (0.025 mg) per day may be instituted at three 
to four week intervals depending on patient 

response. Conversely, otherwise healthy adults may 
be started at higher daily dosage and raised to 

the full replacement dosage in two to three weeks. 
Clearly it is the physician's judgment of the 

severity of the disease and close observation of 
patient response which determines the rate of 

dosage titration. 


Laboratory tests to monitor thyroid replacement 
therapy are of limited value. Although measurement 
of normal blood levels of thyroxine in patients 

on replacement regimens frequently coincides with the 
clinical impression of normal thyroid status, 

higher than normal levels on oral replacement of 
levothyroxine occasionally occur and should not be 
considered evidence of overdosage per se. 


In all cases, clinical impression of the well-being of the 
patient takes precedence over laboratory 
determination in determining the appropriate 
individual dosage. 


In infants and children, there is a great urgency to 
achieve full thyroid replacement because of the critical 
importance of thyroid hormone in sustaining 

growth and maturation. Despite the smaller body size, 
the dosage needed to sustain a full rate of growth, 
development and general thriving is higher in 

the child than in the adult, as much as 300 mcg 

(0.3 mg) to 400 mcg (0.4 mg) per day. 


In myxedema coma or stupor, without concomitant 
severe heart disease, 200 to 500 mcg of SYNTHROID 
Injection may be administered intravenously 

as a solution containing 100 mcg/ml. Although the 
patient may show evidence of increased 

responsivity within six to eight hours, full 

therapeutic effect may not be evident until the 
following day. An additicnal 100 to 300 mcg or 

more may be given on the second day 

if evidence of significant and progressive 
improvement has not occurred. Like the 

oral dosage form, SYNTHROID Injection 

produces a predictable increase in the circulating 
level of hormone with a long half-time. This usually 
precludes the need for multiple injections but 
continued daily administration of lesser amounts 
intravenously should be maintained until the patient is 
fully capable of accepting a daily eral dose. 


In the presence of concomitant heart disease, the 
sudden administration of such large doses of 
L-thyroxine intravenously is clearly not without 

its cardiovascular risks. Under such circumstances, 
intravenous therapy should not be undertaken 
without weighing the alternative risks of the 
myxedema coma and the cardiovascular disease. 
Clinical judgment in this situation may 

dictate smaller intravenous doses of levothyroxine. 


SYNTHROID Injection by intravenous or intramuscular 
routes can be substituted for the oral dosage form 
when ingestion of SYNTHROID Tablets is 

precluded for long periods of time. 


How Supplied: SYNTHROID (sodium levothyroxine) 
Tablets are supplied as scored, color-coded compressed 
tablets in 6 concentrations: 25 mcg (0.025 mg)—orange 
... 50 meg (0.05 mg)—white . . .,100 mcg (0.1 mg)— 
yellow ... 150 mcg (0.15 mg)— blue. . . 200 mcg 

(0.2 mg)—pink . . . 300 mcg (0.3 mg)—green. 


SYNTHROID (sodium levothyroxine) for Injection is 
supplied in 10 m! vials containing 500 mog of 
lyophilized active ingredient and 10 mg of Mannitol, 
U.S.P. A separate 5 ml vial containing Sodium 
Chloride Injection, U.S.P. is provided as a diluent. 


Directions for reconstitution: Reconstitute the 
lyophilized sodium levothyroxine by aseptically adding 
5 ml of the Sodium Chloride Injection, U.S.P. 

to the vial. Shake vial to insure complete mixing. Use 
immediately after reconstitution. Discard any 

unused portion. 


U.S. Pat. 2,889,363 


January 1975 





liquid iron with capsule convenience "99 


* Highest elemental iron content 
* Rapid absorption and utilization 


€ Excellent oral toleration 


Ferrous fumarate, used in Chromagen soft 
gelatin capsules, has 3396 elemental iron, higher 
than any other iron salt. It has a low ionization 
constant, high solubility and may be given 
between meals when iron absorption is maximal. 
Ascorbic acid is included in Chromagen to 
enhance oral absorption, to help promote the 
movement of plasma iron to storage depots in 
the tissues, and to improve iron utilization. 
Liquid-filled Chromagen soft gelatin capsules 
are quickly dissolved in the stomach to make iron 
available for absorption in the critical first two 
feet of intestine. | NN. 
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Brief Summary 


Description: Each soft gelatin capsule contains ferrous 
fumarate USP 200 mg., ascorbic acid USP 250 mg., 
cyanocobalamin USP 10 mcg., desiccated stomach substance 
100 mg. 

Indications: For the treatment of all anemias responsive 
to oral iron therapy, such as hypochromic anemia asso- 
ciated with pregnancy, chronic or acute blood loss, 
dietary restriction, metabolic disease and post-surgical 
convalescence. 

Contraindications: Hemochromatosis and hemosiderosis 
are contraindications to iron therapy. 

Adverse reactions: Average doses in sensitive individuals or 
excessive dosage may cause nausea, skin rash, vomiting, 
diarrhea, precordial pain, or flushing of the face and 
extremities. 

Dosage and administration: Usual adult dose is 1 soft 
gelatin capsule daily. 


CAUTION: Federal law prohibits dispensing without 
prescription. 


For complete literature and samples, write or call our 
Professional Service Department. 


Y senori LABORATORIES 


a division of Byk-Gulden, Inc. 
P.O. BOX 1000/MISSOURI CITY, TEXAS 77459 





QA HIS 
of cycles of 
experience 
With 
e /Vorlestrin 1/50 


The record speaks for itself. 
Norlestrin 1/50—a.50 mcg 
combination containing ethinyl 
estradiol —has been highly 
effective in thousands of women 
cycle after cycle. 

Norlestrin 1/50 not only 
meets today’s criteria by 
providing a low estrogen dosage, 
but also provides the kind of 
effective contraception you and 
your patients can count on. 

Effective control of fertility — 
comfort —convenience. It’s not 
Surprising that Norlestrin 1/50 
is so widely prescribed by so 
many physicians year after year. 


eae M TERIS, 


(1 mg norethindrone 
acetate & 50 mcg ethinyl 


estradiol tablets, USP) 


PARKE-DAVIS 


5ee next page of this advertisement for 
brief summary of prescribing information. 
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.. Brief Summary of Prescribing Information. 
P — NORLESTRIN* 1/50 
.— (1 mg norethindrone acetate and 50 mcg ethinyl estradiol tablets, USP) See section under 
É - Special Notes on Administration and How Supplied. 
Barty 
DESCRIPTION 
I. Norlestrin 1/50 Products are progestogen-estrogen combinations. 
_ INDICATION AND USAGE 
~ Norlestrin 1/50 Products are indicated for the prevention of pregnancy in women who elect 
we. to use oral contraceptives. 
-~ Inclinical trials with Norlestrin 1/50 involving 25,983 therapy cycles, there was a 
- — pregnancy rate of 0.05 per 100 woman years. 
- CONTRAINDICATIONS 
(—— 1. Thrombophlebitis or thromboembolic disorders 
= 2.A past history of deep-vein thrombophlebitis or thromboembolic disorders 
i- — 8. Cerebral vascular or coronary artery disease 
4. Known or suspected carcinoma of the breast 
. 5. Known or suspected estrogen-dependent neoplasia 
. . 6. Undiagnosed abnormal genital bleeding 
—— . 7. Known or suspected pregnancy 
/ J WARNINGS 





-— | The use of oral contraceptives is associated with increased risk of several serious 
^ conditions including thromboembolism, stroke, myocardial infarction, hepatic 


_ | adenoma, gallbladder disease, and hypertension. Practitioners prescribing oral 
-| contraceptives should be familiar with the information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems. An increased risk of 
. thromboembolic and thrombotic disease associated with the use of oral contraceptives is 
M well-established. Studies have demonstrated an increased risk of fatal and nonfatal venous 
thromboembolism and stroke, both hemorrhagic and thrombotic. 
' — - An increased risk of myocardial infarction has been reported. Studies found that the 
-- greater the number of underlying risk factors for coronary artery disease, the higher the risk 
- of developing myocardial infarction. Oral contraceptives were found to be a clear 
` additional risk factor. 
—* .. British investigators concluded that the risk of thromboembolism including coronary 
-thrombosis is directly related to the dose of estrogen used in oral contraceptives; however, 
i- the quantity of estrogen may not be the sole factor involved. 


GT. The risk of thromboembolic and thrombotic disorders increases with age in both users 
d^ -and nonusers of oral contraceptives; however, they are an independent risk factor. 

E — Therisk of thromboembolic and thrombotic disease associated with oral contraceptives 
"increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, or 
24 _ history of preeclamptic toxemia. The risk of myocardial infarction is substantially increased 
` in users of oral contraceptives age 40 and over, especially those with other risk factors. Use 
- of oral contraceptives by women in this age group is not recommended. 

-The physician and the patient should be alert to the earliest manifestations of 

» thromboembolic and thrombotic disorders. Should any occur or be suspected, the drug 

.— should be discontinued immediately. 

.' — A fourfold to sixfold increased risk of postsurgery thromboembolic complications has 

P -been reported in oral contraceptive users. If feasible, oral contraceptives should be 

i discontinued at least four weeks before surgery of a type associated with an increasec risk 
^. of thromboembolism or prolonged immobilization. 

i 2. Ocular Lesions. Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, 
-= have been associated with the use of oral contraceptives. Discontinue the oral 

S "contraceptive if there is unexplained sudden, or gradual, partial, or complete loss of vision; 
~- sudden onset of proptosis or diplopia; papilledema; or retinal vascular lesions; and 

— institute appropriate diagnostic and therapeutic measures. 

Y } 3. Carcinoma. Long-term continuous administration of estrogen in certain animal 

at species increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 

— Inhumans, an increased risk of endometrial carcinoma associated with prolonged use of 
+ exogenous estrogen in postmenopausal women has been reported. However, there is no 
evidence suggesting increased risk of endometrial cancer in users of conventional 
~- combination or progestin-only oral contraceptives. 

* — At present, thae is no confirmed evidence of an increased risk of cancer associated with 
- — oral contraceptives. Close clinical surveillance of users is, nevertheless, essential. In case 
Eni _of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic 
a? measures should be taken to rule out malignancy. Women with a strong family history of 

_ breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms, 
` — should be monitored with particular care. 

`- - . 4. Hepatic Adenoma. Benign hepatic adenomas appear to be associated with oral 

|... contraceptives. Hepatic adenomas may rupture and may cause death through intra- 

.— abdominal hemorrhage. Hepatocellular carcinoma has been reported in users of oral 

- contraceptives. 

<- 5, Usage in Pregnancy, Birth Defects in Offspring, and Malignancy in Female 


be Several reports suggest an association between intrauterine exposure to female sex 
- "hormones and congenital anomalies. 
There is some evidence that triploidy and possibly other types of polyploidy are 

increased among abortuses from women who become pregnant soon after ceasing oral 
bs contraceptives. 
—  —- Pregnancy should be ruled out before continuing an oral contraceptive in any patient 
-. who has missed two consecutive periods. If the patient has not adhered to the schedule, 
- the possibility of pregnancy should be considered at the time of the first missed period. and 
- — oral contraceptives should be withheld until pregnancy has been ruled out. If pregnancy is 
-.. confirmed, the patient should be apprised of the potential risks to the fetus, and the 
advisability of continuation of the pregnancy should be discussed in the light of these risks. 
`e Women who discontinue oral contraceptives with the intent of becoming pregnant 
should use an alternate form of contraception for a period of time before attempting to 
conceive. 
) Administration of progestin-only or progestin-estrogen combinations to induce 
—. withdrawal bleeding should not be used as a test of pregnancy. 
$ 6. Gallbladder Disease. Studies report a doubling of the risk of surgically confirmed 
gallbladder disease in users of oral contraceptives or estrogen for two or more years. 

7. Carbohydrate and Lipid Metabolic Effects. Because decreased glucose tolerance 
has been observed in a significant percentage of patients, prediabetic and diabetic 
patients should be carefully observed while receiving oral contraceptives. 

An increase in triglycerides and total phospholipids has been observed in patients 
receiving oral contraceptives. 
t 8. Elevated Blood Pressure. An increase in blood pressure has been reported in 
-~ patients receiving oral contraceptives. 
es 9. Headache. The onset or exacerbation of migraine or development of headache of a 
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new pattern, which is recurrent, persistent, or severe, requires discontinuation of oral Ad. 
contraceptives and evaluation of the cause. 

10. Bleeding Irregularities. Breakthrough bleeding. spotting, and amenorrhea are 
frequent reasons for discontinuing oral contraceptives. In breakthrough bleeding, as in all 
cases of irregular bleeding from the vagina, nonfunctional causes should be borne in mind. 
In undiagnosed persistent, or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with a past history of oligomenorrhea or secondary amenorrhea or young women 
without regular cycles may have a tendency to remain anovulatory or to become . 
amenorrheic after discontinuation of oral contraceptives. 

11. Ectopic Pregnancy. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. 

12. Breast Feeding. Oral contraceptives interfere with lactation. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of 
mothers receiving these drugs. 

PRECAUTIONS 
General 

1. A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include 
special reference to blood pressure, breasts, abdomen, and pelvic organs including — 1. 
Papanicolaou smear and relevant laboratory tests. As a general rule, oral contraceptives 
should not be prescribed for longer than one year without another physical examination 
being performed. 

2. Preexisting uterine leiomyomata may increase in size. 

3. Patients with a history of psychic depression should be carefully observed and the 
drug discontinued if depression recurs to a serious degree. 

4. Oral contraceptives may cause fluid retention. They should be prescribed with 
caution, and only with careful monitoring, in patients with conditions which might be 
aggravated by fluid retention. 

5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. i 

6. Steroid hormones may be poorly metabolized in patients with impaired liver function. 

7. Oral contraceptive users may have disturbances in normal tryptophan metabolism 
which may result in a relative pyridoxine deficiency. 

8. Serum folate levels may be depressed. 

9. The pathologist should be advised of oral contraceptive therapy when relevant 
specimens are submitted. 

10. Certain endocrine and liver function tests and blood components may be affected. 

a) Increased sulfobromophthalein retention 
b) Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregability 
c) Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone, as measured by protein-bound iodine (PBI). T4 by column, or T4 
by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the elevated 
TBG; free T4 concentration is unaltered. 
d) Decreased pregnanediol excretion 
e) Reduced response to metyrapone test 
ADVERSE REACTIONS 
Thrombophlebitis 
Pulmonary embolism 
Coronary thrombosis 
Cerebral thrombosis 
Cerebral hemorrhage 
Hypertension 
Gallbladder disease 
Congenital anomalies 
Mesenteric thrombosis 
Benign hepatomas 


Possible diminution in lactation when given 
immediately post partum 
Cholestatic jaundice 
Migraine 
Increase in size of uterine leiomyomata 
Rash (allergic) 
Mental depression 
Reduced tolerance to carbohydrates 
Vaginal candidiasis 
Premenstrual-like syndrome 
Neuro-ocular lesions, eg, retinal Intolerance to contact lenses 
thrombosis and optic neuritis Change in corneal curvature (steepening) 
Nausea Cataracts 


Vomiting Changes in libido 
Gastrointestinal symptoms Chorea 
Breakthrough bleeding Changes in appetite 
Spotting Cystitis-like syndrome * 
Change in menstrual flow Headache 
Dysmenorrhea Nervousness 
Amenorrhea Dizziness 
Temporary infertility after discontinuance Hirsutism 
of treatment Loss of scalp hair 
Edema Erythema multiforme 
Chloasma or melasma Erythema ndddsum 
Breast changes: tenderness, enlargement, Hemorrhagic eruption 
and secretion Vaginitis 
Change in weight Porphyria 


Change in cervical erosion and cervical Impaired renal function 


secretion 
Special Notes on Administration ; 
Norlestrin 1/50 and Norlestrin (28 1/50— Menstruation usually begins two or three 
days, but may begin as late as the fourth or fifth day, after the brown ferrous fumarate or 
white inert tablets have been started. x 

Norlestrin 1/50 (1 mg norethindrone acetate and 50 mcg ethinyl estradiol tablets, 
USP) —Menstruation usually begins two or three days, but may begin as late as the fourth 
or fifth day, after discontinuing medication. 

After several months, bleeding may be reduced to a virtual absence; reduced flow may 
be a result of medication and not indicative of pregnancy. 

HOW SUPPLIED 

Norlestrin 1/50 is available in compacts each containing 21 yellow tablets and 7 brown 
tablets. Each yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of ethinyl 
estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in packages of 
five compacts and packages of five refills. « 

Norlestrin [28] 1/50 is available in compacts each containing 21 yellow tablets and 7 
white inert tablets. Each yellow tablet contains 1 mg of norethindrone acetate and 50 mcg 
of ethinyl estradiol. Available in packages of five compacts angin packages of five refills. 

Norlestrin [21] 1/50 is available in compacts each containing 21 yellow tablets. Each 
yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of ethinyl estradiol. 
Available in packages of five compacts and paekages of five refills. s 
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Chromosome No. 4 


Chromosome No. 3 


Eh dH 


Breakage at Positions 3027 and 4q23 


E 


Reunion Leading to a Reciprocal Translocation 


Fig. 2. A reciprocal translocation between chromosome Nos. 3 
and 4. A normal chromosome No. 3 and a normal No. 4 are 
shown in the top row, along with diagrammatic drawings of 
the expected G- or Q-banding patterns, according to the Paris 
Conference.? In the middle row the positions of the breaks are 
designated, and the sections interchanged after breakage 
are shown. The two translocation chromosomes formed as a 
result of reunion and reciprocal exchange are shown in the 
bottbm row. An individual who has both these translocation 
chromosomes, as well as a normal No. 3 and a normal No. 
4, is said to be a carrier of the translocation in its balanced 
state (translocation heterozygote). Such an individual is 
expected to be phenotypically normal, because no duplica- 
tion or deficiency of genetic material has occurred. In the 
shortened system, this translocation would be designated 
rcp(3;4) (q27;q23); in the detailed system rcp(3;4) (3pter^ 
3q27::4q23 — 4qter) (4pter — 4q23::3q27 — 3qter). The 
diagrams in this figure are based not upon actual mea- 
surements but rather upon the relative sizes and positions 
of the bands (Paris Conference, 1971).* (Cytogenetic cultures 
were prepared in the laboratory of M. Neil Macintyre.) 


Designation of chromosomal complements 


The chromosomal complement—abnormal or nor- 
mal—is designated by writing sequentially: (1) the total 
number of chromosomes, (2) a comma, and (3) the 
sex chromosomal complement (XY in normal male 
subjects; XX in normal female subjects). Thus, the 
normal male chromosomal complement is designated 
46,XY (Table III). A complement containing an ab- 
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(13-15) 


Fig. 3. Partial karyotypes of Group D chromosomes (Nos. 
13-15) from two women, each of whom had repeated spon- 
taneous abortions. The upper row shows the appearance of 
the chromosomes with nonbanding staining techniques. 
Both women would be said to have the complement 
45,XX,t(DqDq). Autoradiography might have provided addi- 
tional information on the identity of the chromosomes in- 
volved. The middle row shows that the chromosomes involved 
in the translocation (arrow) of the first woman are Nos. 13 and 
14 [45,XX,t(13q14q)] (trypsin-Giemsa staining). Such a trans- 
location can lead to both genetically balanced and genetically 
unbalanced gametes; thus, both normal and abnormal off- 
spring can be produced. The bottom row shows the appear- 
ance of the chromosomes of a second woman (trypsin-Giemsa 
staining). The two chromosomes involved in the transloca- 
tion (arrow) are homologues, the two chromosome Nos. 15, 
[45,XX,t(15915q)]. An individual with such a translocation 
can produce only genetically unbalanced gametes, which lead 
to either trisomic or monosomic zygotes. Because both 
trisomy 15 and monosomy 15 are lethal, all pregrancies of the 
second woman will terminate in spontaneous abortions. 
(Cytogenetic cultures were prepared in the laboratory of M. 
Neil Macintyre.) 


normal number of sex chromosomes is designated by 
listing the total number of chromosomes and the ap- 
propriate sex chromosomal complement. For example, 
45,X is the complement most commonly associated 
with the Turner syndrome, “45,XO” is not a correct 
designation. One designates a complement contain- 
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ing additional or missing autosomes by writing: (1) 
the total number of chromosomes, (2) the sex 
chromosomal complement, and (3) a + or —sign fol- 
lowed by the number of the missing or additional 
chromosome. Thus, a male subject with trisomy 21 
(Down's syndrome) is designated 47,XY,+ 21; a female 
subject believed to have monosomy 21 would be desig- 
nated 45,XX,— 21. | 


Structural aberrations involving one 
chromosome 


One designates a complement containing a structur- 
ally abnormal chromosome by writing (1) the total 
number of chromosomes, (2) the sex chromosomal 
complement, (3) the symbol for the particular struc- 
tural aberration present (Table IT), and (4) the number 
of the aberrant chromosome. Two systems exist (Table 
III). In one system, the detailed system, altered 
chromosomes are defined by their band composition. 
In the other, shortened system, altered chromosomes 
are defined only by their break points. For example, in 
the shortened system 46,XX,del(X)(q21) indicates that 
a terminal deletion occurred at band q21 of the X [i.e., 
long arm (q), region 2, band 1]. The genetic material 
distal to that band was lost, with the remaining por- 
tion of the X consisting of the entire short arm and 
the portion of the long arm located between the cen- 
vomere and band q21. In the detailed system, 
the same complement would be designated 46,X, 
del(X)(pter321:)| ie. the portion of the X 
remaining extends from the terminal (ter) portion of 
Xp to band Xq21, where a break without reunion (:) 
occurred. A ring chromosome is designated by its two 


break pomts. If a ring X chromosome forms following ' 


a break in the short arm at band p21 and in the long 
arm at band q31, the chromosome is designated 
r (X)(p21q831). Incidentally, if different breaks occur in 
the same chromosome, such as in a ring, no punctua- 
tion is required between the designated bands 
[e.g., r(X)(q21831]. If breaks occur in different 
chromosomes, as in a translocation, a semicolon is 
usually requiréd between the designated bands, e.g., 
t(X;3)(q21;q31); however, a semicolon is not always re- 
.quired in designating Robertsonian translocations (see 
below). Structural aberrations that may be encountered 
by the obstetrician-gynecologist include translocations, 
isochromosomes, duplications, inversions, and dicen- 
tric chromosomes. 


Structural rearrangements involving more than 

one chromosome l 

There are two basic types of translocations—Rob- 
ertsonian and reciprocal (Figs. 2 and 3). Their for- 
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mations and hence their designations are more com- 
plex than the types of chromosomal abnormalities 
cited above. In Robertsonian translocations, two ac- 
rocentric chromosomes (chromosomes whose centro- 
meres are nearly terminal, hence essentially one- 
armed) join at their centromeric regions to form a 
single chromosome that appears metacentric (two- 
armed). In reciprocal translocations, interchange of 
chromosomal material occurs between any two 
nonhomologous chromosomes, acrocentric or not, at 
any locations. 

The symbol for translocation is t. If one wishes to 
emphasize that a translocation is either Robertsonian 
or reciprocal, the symbols rob or rcp, respectively, may 
be used in lieu of t, One may also need the punctuation 
z; to indicate break and join. ; to indicate break without 
joining, or ; to separate the designations Jor two or 
more chromosomes. Translocations may be designated 
in several ways, depending upon whether the 
shortened system or the detailed system is used. The 
detailed system may appear unwieldly, but it is concep- 
tually simple. However, the shortened system will 
usually suffice. In either system one designates a trans- 
location by listing those chromosomes that are not 
present in their usual form followed by information 
concerning the translocation. 

Robertsonian translocations (Fig. 3) are the translo- 
cations most likely to interest obstetricians because they 
can lead to Down’s syndrome. An example of a Robert- 
sonian translocation is 46,NY,-14,+ 1(14q21q). This 
indicates an unbalanced chromosomal complement, 
consisting of two separate No. 21 chromosomes, one 
separate No. 14, and one translocation chromosome, 
consisting of the long arm of No. 14 and the long arm 
of No. 21. In such an individual, the long arm of 
No. 21 is present in triplicate; thus, that individual 
has Down's syndrome. The complement 45,XX,-13,- 
14,+t(13q]14q) indicates that a female subject with 45 
chromosomes carries a balanced Robertsonian translo- 
cation between chromosomes Nos. 13 and 14 (Fig: 3): 
only one separate No. 13 and only one separate No. 14 
are present. Individuals with balanced Robertsonian 
translocations are phenotypically normal, although the 
gametes may be chromosomally unbalanced. Balanced 
translocations may also be designated in very. brief 
form, namely, 45,XX,t(13q14q); however. unbalanced 
translocations should always be written in full, accord- 
ing to either the shortened system or the detailed sys- 
tem. 

Reciprocal translocations are designated by first list- 
ing the chromosomes involved and then listing the 
bands involved. Fig. 2 shows a reciprocal transloca- 
tion that occurred between chromosome Nos. 3 and 4; 
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this translocation is designated 46,XY,rcp(3;4). The 
chromosome with the lowest number is designated 
first, although if a sex chromosome is involved it is 
listed first. _ 

Methods to designate more complex arrangements, 
such as translocations involving three or more chromo- 
somes, have also been recommended. However, indi- 
viduals with such rearrangements are more rare than 
individuals with most of the other rearrangements dis- 
cussed above. In addition, the Paris nomenclature rec- 
ommends designations for meiotic preparations* 8 and 
chromosome variants.? 


X-chromatin and Y-chromatin : 


X chromosomes in excess of one condense tightly 
during interphase. These X chromosomes, believed to 
be geneticaly inactive because of their tightly con- 
densed state (Lyon hypothesis), form a planoconvex 
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body that can be detected along the nuclear membrane 
during interphase. This mass is termed X-chromatin. 
Older terms for the X-chromatin (mass) include Barr 
body or sex chromatin mass. 

After quinacrine dihydrocholoride staining and 
fluorescent microscopy, the distal two thirds of the long 
arm of the Y chromosome fluoresces brilliantly in in- 
terphase nuclei, as it does throughout the cell cycle. 
The fluorescent spot produced by the Y during in- 
terphase is called Y-chromatin; an older term is 
Y-body. The number of Y chromosomes may be de- 
duced from the numbers of Y-chromatin, their num- 
bers being equal. However, the testicular determin- 
ant(s) are located not in the fluorescent portion but in 
the nonfluorescent portion, specifically in the short 
arm close to the centromere.” 8 Thus, male subjects 
lacking Y-chromatin may be normal. 
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Nutritional Care of the Hospitalized Patient 


The University of California School of Medicine, San Francisco, Extended Programs in 
Medical Education will present "Nutritional Care of the Hospitalized Patient," June 9-11, 


1977, at the Hyatt Regency Hotel, Five Embarcadero Center, San Francisco, California. 
For information, write: Extended Programs in Medical Education, 1308 3rd Ave., 
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Is the supine pressor test an adequate means of predicting 
acute hypertension in pregnancy? 
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The supine pressor test was performed on 207 nulliparous young women between the 
twenty-eighth and thirty-second weeks of gestation. The supine pressor test predicted 
pregnancy-induced hypertension in 78 per cent of those women who subsequently 
developed the condition. Ninety-six per cent of the women who failed to demonstrate a rise 
in diastolic pressure on position change remained normotensive throughout the remainder 
of the pregnancy. (AM. J. OBSTET. GYNECOL. 128: 173, 1977.) 


RECENTLY, Gant and associates’ published an article 
reflecting a strong correlation between the develop- 
ment of pregnancy-induced hypertension and a posi- 
tive supine pressor test. They were able to show that 
“Ninety-three per cent of nulliparous, normotensive 
young women subsequently developed pregnancy- 


induced hypertension demonstrated an increase in | 


diastolic blood pressure of at least 20 mm. Hg when 
turned from the lateral recumbent to the supine posi- 
tion between the twenty-eighth and the thirty-second 
weeks of gestation." Our objective was to confirm 
whether or not any correlation existed between a single 
supine pressor test and the future development of 
acute hypertension of pregriancy. 


Material and method 


All consenting nulliparous women between 28 and 


32 weeks of gestation being seen in the Naval Regional 


Medical Center, Portsmouth Obstetrics Clinic, were in- 
cluded in the study. Those women with a past history 
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of chronic hypertension and renal disease were 
excluded from the investigation. During each visit, 
each subject was evaluated for hyperreflexia, edema, 
proteinuria, and weight gain. 

In accordance with the protocol of Gant and associ- 
ates,’ each patient was placed in the left lateral recum- 
bent position. Blood pressure determination was re- 
peated every five minutes until it stabilized, or until a 
constant base-line diastolic blood pressure was estab- 
lished. Following stabilization of the blood pressure, 
the patient was placed in the supine position. After five 
minutes in the supine position, the blood pressure was 
measured and recorded. Any increase in the diastolic 
pressure of 20 mm. Hg or greater was considered a 
positive test. 

The name of the subject, the results of the supine 
pressor test, and the ‘estimated date of confinement 
were recorded. The results of each subject’s supine 
pressor test were kept from the remainder of the resi- 
dents and staff. 

The criteria for pregnancy-induced hypertension 
were as follows: acute hypertension developing in a 
gravid patient whose blood pressure was normal before 
the third trimester of pregnancy and a persistent eleva- 
tion of blood pressure to at least 140/90 mm. Hg ac- 


companied by at least a 20 mm. Hg rise of diastolic 


pressure. After delivery, each woman's chart was 
evaluated for these criteria. 


Results 

Two hundred and twenty-eight women underwent 
the supine pressor test between the twenty-eighth and 
thirty-second weeks of gestation, and 207 women were 
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Table I. Results in 207 women who underwent the 
_ supine pressor test between 28 and 32 weeks of 
gestation 


Pregnancy-induced 
hypertension 






Supine pressor 
Positive 21 | l 33 
. Negative Ao Ë 147 





Table II. Patients who demonstrated a positive 
supine presso” test and developed pregnancy-induced 
- hypertension (modified from Gant and associates!) — 


Diastolic pressure 
_ (mm. Hg) 








M. O. 58 90 39 
E O. ' 54 84 30 
P. H. 58 84 26 
P.G. 50 72 29 
C. A. 64 84 20 
K.F. ~ 82 104 29 
M.O. 54 74 20 
M. C. 56 82 26 
S. L. 64 94 30 
R. I. 60 94 34 
mm 50 80 30 
GI. 48 74 26 
C. 60 84 24 
D. R. 68 92 . 24 
B. B. 56 80 94 
S. P. 56 78 29 
K. K. 49 66 24 
B. T. 54 76 29 
M. S. 48 74 26 
L. H. 60 80 20 
J. V. 66 88 29 


available for study. The results of the study of these 
women with respect to the supine pressor test and the - 


development of hypertension in pregnancy are 
presented in Table I. Fifty-four Women exhibited a 
positive supine pressor test. Of these, 21 women devel- 
oped pregnancy-induced hypertension, while 33 re- 
mained normotensive throughout pregnancy. The 
supine pressor test results for these two groups are 
presented in Tables II and III, respectively. 

One. hundred and fifty-three patients did not exhibit 
at least a 20 mm. Hg rise in diastolic pressure on posi- 
tion change. Of these, only six women (4 per cent) 
subsequently developed acute hypertension of preg- 
nancy (Table IV). 

Evaluation of the base-line diastolic pressure in the 
left lateral decubitus position and the supine position 
revealed essentially no difference in distribution be- 


tween those who developed pregnancy-induced hyper- ` 
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Table III. Patients who demonstrated a positive 
supine pressor test. but failed to develop 
pregnancy-induced hypertension (modified from 


Gant and associates!) 


Diastolic pressure 
l (mm. Hg) — 








Difference 





B. J. 50 74 24 
R. K. 40 64 © 24 
C. S. 46 68 22 
V. B. 48 72 ^" 24 
G. I. 48 78 30 
ESP, 42 66 24 
Loy 40 . 62 22 
LB 44 68 24 
P. M. 50 72 23 
L. B. 42 66 24 
J.B. 40 . 62 22 
E. N. 64 — 94 30 
M. S. 50 78 28 
LM. 50 84 34 
C. P. 52 76 24 
C. P. 52 78 26 
D. M. 40 > 66 26 
M. B. 48 68 20 
J. M. 49 C 70 28 
K. M. 46 70 24 
S.C 52 TE 26 
G.R.. 60 84 24 
S.A. 50 80 30 
R. F. 40 66 26 
J.K. 64 84 24 
W:H. 58 80 22 
J. M. 50 74 24 
M. H. 42 70 28 
Lr 40 80 40 
J.Y. 48 72 24 
J. H. 40 78 .— 28 
C. L. 52 84 92 
K. W. 


50 72 22 


tehsion and those who did not (Tables V and VI). Of 
major significance is'the fact that those women who 
ultimately developed hypertension demonstrated a 
higher mean base-line diastolic pressure (57.9 + 8.3 
mm. Hg versus 51.8 + 7.9 mm. Hg), as shown in Table 
VII. Statistical analysis by the difference of unpaired 
means was highly significant (p < 0.001). However, at- 
tempts to improve the supine pressor test by use of 
base-line diastolic pressures were unsuccessful, because 
of considerable overlapping of these pressures. 

In the supine: position, the mean diastolic pressures 
obtained were also significantly higher in those women 
who developed pregnancy-induced hypertension than 
those who did not (80.5+9.0 mm. Hg versus 
66.4 + 8.5 mm. Hg). Statistical analysis by difference 
of the unpaired means also demonstrated high 
significance (p < 0.001). As before, further attempts at 
improving the test by establishing a cut-off point for 
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Table IV. Patients who demonstrated a 
negative supine pressor test and developed 
pregnancy-induced hypertension 


Diastolic pressure | 
(mm. H 19 


. Left lateral Supine 








Subject — 





K. H. 14 
LL 66 80 i4 
L. M. 60 78 18 
P. C. 54 62 8 
C. A 50 68 18 
V.B 66 84 18 





Table V. Distribution of base-line diastolic blood 
pressures obtained in left lateral recumbent position 
with respect to supine pressor test results and the 
development of preneur -induced hypertension 


ius pressor test result 


Diastolic 


Pregnancy-induced hypertension. 
pressure 


30-39 5 0 0 0 
40-49 43 18 0 3 
50-59 66 12 3 10 
60-69 29 3 3 Ax 
70-79 4 0 0 0 
80-89 0 0 0 1 


the supine diastolic pressures met with diminished test 
accuracy. Furthermore, attempts to improve the 
pressor-test by evaluating the diastolic differences and 
determining a cut-off point based on the sum of the 
left lateral and supine diastolic pressures were addi- 
tionally futile. 

Since premature labor and delivery might prevent 
the future appearance of pregnancy-induced hyper- 
tension, a determination of the prematurity rate, espe- 
cially for the group with false positive results, was 
done. The pfematurity rate based on 1,000 live births 
was found to be 60 in the false positive group, com- 
pared with 83 over-all. Based on this information, 
premature labor and delivery weré not responsible for 
introducing a large number of false positives. 

Nonetheless, the supine pressor test, when per- 
formed between the twenty-eighth and thirty-second 
weeks of gestation on nulliparous women who were 
normotensive before the third trimester of pregnancy, 
predicted 21 of 27 women (78 per cent who developed 
pregnancy-induced hypertension. (The statistical 
significance is chi square = 40; p << 0.001.) 
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Table VI. Distribution of diastolic blood pressures 
recorded in the supine positive with respect to supine 
pressor test results and the development of 
pregnancy-induced hypertension 













Supine pressor test results 






Positive 






Diastolic : Pregnancy-induced hypertension 

pressure — | | 
40-49 3 0 0 0 
50-59 28 0 0 0 
60-69 78 10 2 ] 
70-79 35 15 2 6 
80-89 3 7 2 9 
90-99 0 0 0 4 
2100 0 0 0 l 


Table VII. Mean diastolic pressures recorded in the 
left lateral recumbent and supine positions with 
respect to thé supine pressor test and 
pregnancy-induced hypertension 
















Supine i Pregnancy- Mean diastolic pressure 
pressor induced 
test hypertension Left lateral 


Negative Negative 52.7 + 7.8 64.7 + 7.8 
Positive Negative 47.8 + 6.9 73.9 + 7.6 
Negative Positive 59.2 + 7.2 74.4 + 9.0 
Positive Positive 57.5 + 8.8 82.2 + 9.0 
Positive or Negative 51.8479 — 66.4-8.5 
' negative 
Positive ‘or Positive 57.9 + 8.3 80.5 + 9.0 
negative l 
Comment 


Even though the pathophysiology under iing the 
supine pressor test remains to be elucidated, there are 
certain characteristics of the test that offer distinct 
advantages over angiotensin infusion. The supine 
pressor test is safe, is easy to perform, is inexpensive, 
and requires only a blood pressure cuff and a short 
period of time for its execution. Its results compare 
favorably with those of angiotensin infusion.! 

Furthermore, the existence of a positive pressor test 
could enable one to identify a group of pregnant 
women at high risk, and this would be beneficial for the 
following reasons. First, a potential reduction in the 
perinatal and maternal morbidity associated with this 
disorder could be effected by an intense antepartum 
evaluation of the group-at risk. Second, it would be of 
great clinical interest to determine whether or not bed 
rest in the left lateral recumbent position or dietary 
changes {e.g., high protein -or salt restriction) have any 
bearing on the future development of hypertension in 
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pregnancy. Finally, the study of this high-risk group 
could elucidate the underlying pathophysiology of 
pregnancy-induced hypertension. 

With reference to the present study, the group at 
risk represented 54 women with a positive supine 
pressor test. Seventy-eight per cent of those women 
who later developed pregnancy-induced hypertension 
were included in this high-risk group. At the same 
time, the pressor test excluded a second group of 
women with negative results, and 96 per cent of these 
women remained normotensive throughout the preg- 
nancy. 

However, despite predicting 21 of 27 women (78 per 
cent) who later developed acute hypertension of preg- 
nancy, a large percentage of women with a positive test 
(60 per cent) remained normotensive throughout 
pregnancy. A comparison of the present test results 
with those of Gant and associates! and Gusdon? re- 
vealed a marked difference in the percentage of false 
positive results (7 per cent, Gant and associates; 50 per 
cent, Gusdon; 60 per cent, present study). Possible ex- 
planations for this disparity could be that the study by 
Gant and colleagues! had an insufficient. population 
size (38). With respect to Gusdon's? study and the 
present one, the high percentage of false positive re- 
sults could be attributed to the failure to quantify ma- 
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ternal activity preceding each test as well as to the sin- 
gle administration of the supine pressor test. 

More important, those women who did develop 
pregnancy-induced hypertension had, on the average, 
a higher diastolic pressure in the left Jateral decubitus 
position as well as in the supine position than those 
women who failed to develop acute hypertension. Al- 
though there is considerable overlap between these two 
groups, this mean difference is highly significant 
(p < 0.001). Notwithstanding that pregnancy-induced 
hypertension may not be clinically overt between 28 
and 32 weeks of gestation, these higher diastolic 
pressures recorded in the left lateral recumbent and 
supine positions suggest that the underlying patho- 
physiologic mechanism has already been initiated. 

Despite being unable to provide a more accurate 
supine pressor test, we were able to provide corrobora- 
tive evidence that a correlation does exist between a 
single positive supine pressor test and the future de- 
velopment of pregnancy-induced hypertension when- 
ever the supine pressor test is performed between 
Weeks 28 and 32 of gestation on nulliparous women 
who were normotensive before the third trimester. 
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Effect of fenoterol (Th1165a) infusion on uterine and 
umbilical blood flow in pregnant sheep. 
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The effect of fenoterol (Th1165a) upon uterine artery blood flow (UtBF) and umbilical vein 
blood flow (UmBF) was investigated in near-term, nonlaboring chronic sheep preparations. 
During intravenous fenoterol infusions to the ewe in either incremental doses from 0.025 to 
0.200 ug per kilogram per minute or constant infusions of 0.025 or 0.200 ug per kilogram 
per minute for 120 minutes, UtBF and UmBF did not change significantly. Dose-related 
maternal tachycardia, hyperglycemia, and relative acidemia occurred, but there were no 
significant changes in mean maternal and fetal arterial pressures or fetal heart rate. The 
simultaneous infusion of propranolol (2 ug per kilogram per minute) with fenoterol (0.200 
ug per kilogram per minute) blocked the maternal tachycardia but resulted in a significant 
decrease in UmBF and a significant increase in UtBF. In all of the maternal infusions, UtBF 
significantly rose and plateaued up to 14 per cent above the control level during the 120 
minute recovery period after infusion. A non—6-adrenergic effect of fenoterol is suggested 
as the cause of this UtBF increase. (AM. J. OBsTET. GYNECOL. 128: 177, 1977.) 


FENOTEROL,*.A BETA ADRENERGIC agonist, is an 
effective inhibitor of both spontaneous and induced 
uterine contractions in pregnant baboons! and in 
pregnant women.” * The agent, a derivative of orci- 
prenaline (metaproterenol), has been used clinically for 
the treatment of premature labor and intrapartum 
fetal distress." In addition to its uterine muscle re- 
laxant effects, it also produces associated cardiovas- 
cular?~> * ? and metabolic effects. In human subjects, 
intravenous fenoterol infusions ranging from approx- 
imately 0.5 to 9 wg per minute (0.01 to 0.15 ug per 
kilogram per minute) result in maternal tachycardia, 
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variable maternal blood pressure and fetal heart rate 
changes, and no adverse effect on maternal or fetal 
acid-base status.” ° 

We have previously investigated the effects of an- 
other -adrenergic agonist, ritodrine, upon uterine 
and umbilical blood flow in near-term, nonlaboring, 
unanesthetized pregnant sheep.’ The present study 
reports the effects of fenoterol on uterine artery and 
umbilical vein blood flows, maternal and fetal mean 
blood pressures, heart rates, and arterial blood gases 
and glucoses in this same animal model. 


Materials and methods 

Six Dorset ewes, weighing 46 to 65 kilograms (57 + 3 
kilograms, mean + S.E.) with accurately timed single- 
ton pregnancies were prepared at operation between 
116 and 121 days of gestation (term = 145 + five 
days). As described by Oakes and associates," elec- 
tromagnetic flow transducers (Micron Instruments, 
Los Angeles, California) were applied to the main 
uterine artery of the pregnant horn and to the intra- 
abdominal common umbilical vein. Polyvinyl catheters 
were placed into the maternal aorta and inferior vena 
cava via superficial branches of the right femoral artery 
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Fig. 1. Sequential fenoterol infusion to ewes. Response (mean + S.E.) of UtBF, UmBF, MAP, FAP, 
MHR, and FHR during the fenoterol infusion, 0.025 to 0.200 ug per kilogram per minute. Data are 


expressed as precentages of control values. 


and vein, into the fetal abdominal aorta and inferior 
vena cava via hind limb vessels, and into the amniotic 
cavity. The flow probe leads and the catheters, filled 
with heparin-treated saline, were exteriorized through 
a skin incision on the ewe's right Hank and stored in an 
attached cloth bag. 

Experiments were performed from the third to the 
fifteenth postoperative days, at 120 to 134 days of ges- 
tation, while the ewes stood quietly in a metabolic cage. 
Uterine contractions were not present or induced. 
Only one experiment was done on each animal per 
day. All studies were performed during the same time 
course: a 30 minute control period, a 120 minute test 
period during which drugs were infused intravenously, 
and a 120 minute recovery period. A constant infusion 
of normal saline at a rate of 2 ml. per minute was used 
throughout maternal experiments; during the fetal in- 
fusion experiments, a rate of 0.2 ml. per minute was 
used in the test period. 

The ewes received fenoterol over a dose range of 
0.025 to 0.200 ug per kilogram of body weight per 
minute, which encompassed the dosage employed clin- 
ically in human subjects. Four experimental groups 
were used. 

Sequential fenoterol infusion to ewe. During the 
test period, the ewe received a sequential fenoterol in- 
fusion which was begun at 0.025 wg per kilogram per 
minute and increased to 0.200 ug per kilogram per 
minute by increments of 0.025 ug per kilogram per 
minute every 15 minutes (No. = 4). l 


Constant fenoterol infusion to ewes. During the test. 


‘period, the ewe received a constant dosage of 0.025 ug 


per kilogram per minute (No. = 4) or 0.200 ug per 
kilogram per minute (No. = 4). 

Simultaneous fenoterol and propranolol infusion to 
ewes. During the test period, the ewe was infused si- 
multaneously with 0.200 wg per kilogram per minute 
of fenoterol and 2 wg per kilogram per minute of pro- 
pranolol (No. = 3). 

Constant fenoterol infusion to the fetus. During the 
test period, three fetuses received a constant infusion 
of 0.100 wg per kilogram of estimated fetal body 
weight per minute (0.080 to 0.120 ug per kilogram of 
body weight at delivery per minute). 

During all experiments, main uterine artery and 
common umbilical vein blood flows were monitored 
continuously with flow meters having a nonocclusive 
electronic zero (Micron RC1000, Micron Instruments, 
Los Angeles, California). The electronic zero was ver- 
ified in vitro and in vivo and corresponded to true zero 
How within 10 ml. per minute. Amniotic fluid, mean 
maternal arterial pressure, and mean fetal arterial 
pressure were measured with pressure transducers 
(Statham P37B, Statham Instruments, Oxnard, Cal- 
ifornia) placed at zero at the level of the heart of the 
ewe. Mean fetal arterial pressure was corrected for 
variations in intrauterine pressure by subtracting the 
simultaneously measured amniotic fluid pressure. 
These indices were recorded simultaneously on an 
eight-channel rectilinear recorder (Gould 200, Gould 
Inc., Cleveland, Ohio). Measurements of each cf these 
indices were transcribed at five-minute intervals. In ad- 
dition, maternal and fetal heart ratesewere obtained 
every five minutes directly from their respective arte- 
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| Fig. 2. Constant fenoterol infusions to ewes. Rescue (mean +.S.E.) of UtBF, UmBF, MAP, FAP, | 
’ MHR, and FHR during fenoterol infusions of (a) 0.025 ug per kilogram per minute and (b) 0.200 ug 
l „pér kilogram per minute. Data. are Cures as yee of control values. 


4 


rial tracings. : Serial arterial blood samples (1.0 ml) : 


were withdrawn simultaneously from the mother and 
fetus every 30 minutes during the sequential infusions 
‘and every 60 minutes during the-constant infusions 
and during all recovery periods. Maternal and fetal 
arterial pH, Pcos, and Po; were analyzed immediately 


at 38.5° C. (IL 518, Instrumentation Laboratory, |: 


Lexington, Massachusetts). Maternal and fetal plasma 


glucose levels. were determined’ by a glucose-oxi- 
dase method (Beckman. Instruments, Inc., Fullerton, - 


" "s 


California). 


To facilitate data analysis, each sequential infusion ' 
experiment was divided into 30 minute blocks during 


the control and recovery periods and 15 minute blocks 


during the drug-infusion period. Each constant- 


infusion experiment was divided into nine 30 minute 
blocks. The mean measurement of each index in each 
time block was expressed as a percentage of the corre- 
sponding mean control value. The data from each 
drug group were then pooled, and Student's t test for 
paired data was used to test the significance of the 
' changes. 


Resuits 


Sequential fenoterol infusion to ewes. The maternal ` 
and fetal measurements (mean + S.E.) are ‘plotted, 


against the incremental drug-infusion rate and time in 
Fig. 1. Uterine blood flow (UtBF) did not change 


significantly from control levels as the dose of fenotérol 


was as progressively increased. The mean maternal arte- - 


-. -rial pressure (MAP) decrease, up to 7 per cent during 
the higher dose rates, was not significant. Maternal 


heart rate (MHR) rose progressively as the dose rate 


. increased to 0.175 ug per kilogram per minute, reach- 


ing 70. x 15.per cent (p < 0.05) above control values. 
During’ the 120 minute recovery period, UtBF rose to 
and plateaued at 14 + 4 per cent (p. « 0.01) above con-’ 


trol levels. MAP and MHR had returned to control 


values by the.end of the recovery period. 
| Umbilical blood flow (UmBF), mean fetal arterial 


_ pressure, (FAP), and fetal heart rate (FHR) did not 


change consistently during the sequential- -infusion ex- 
periments. (Fig. 1).. 

Constant fenoterol infusions to ewes. Fig. 2 depicts 
the maternal and fetal measurements (mean + S.E.) 
plotted against the experimental time course. Mean 
UtBF decreased between 5 and 10 per cent during the. 


^. first 30 to 60 minutes of the two infüsións: However, 


this decrement was not significant because of marked 
interanimal variability, ranging from a 21 per cent de- 


crease to a 10 per cent increase at the higher dose rate. 


MAP did not change significantly during the constant . 
infusions: MHR demonstráted dose-related tachycar- - 
dia, increasirig 27 + 4 per cent (p < 0.01) and 72 + 8 


.pér cent (p < 0.01) above control levels, during the 


0.025 and 0.200 ug per kilogram per minute fenoterol 
infusions, respectively. 
Dunne t the last 60 minutes of both infusions, UtBF 
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Fig. 3. Simultaneous fenoterol and propranolol infusión to 
ewes. Response (mean + S.E.) of UtBF, UmBF, MAP, FAP, 


MHR, and FHR during simultaneous infusion of fenoterol . 
(0.200 ug per kilogram per minute) and propranolol (2.0 ug: 


per kilogram per minute). Data are expressed as percentages 
of control values. 


appeared to recover from its slight depression, with . 


mean UtBF returning to control levels by the end of 
the infusion period. UtBF then continued to rise dur- 
ing the first 30 minutes of the recovery period, plateau- 
ing at 11 + 2 per cent (p < 0.01) and 12 + 1 per cent 
(p < 0.001) above control levels throughout the re- 
spective recovery periods. MAP and MHR had re- 
turned to control values by the end of the recovery 
period. 


UmBF, FAP, and FHR did not change consistently 


during the constant-infusion experiments (Fig. 2). 


Simultaneous fenoterol and propranolol infusions : 


to ewes. Fig. 3 depicts the maternal and fetal mea- 
surements (mean + S:E.) plotted against the experi- 
mental time course. In contrast to the results of the 
infusion of 0.200 ug per kilogram per minute of 
fenoterol alone to the ewe, MHR did not increase but 


decreased to 90 + 4 per cent (not significant). UtBF.- 
increased cver the first 60 minutes of the simultaneous : 


infusion, reaching and remaining at 11 + 2 per cent 
(p < 0.001) above control values during the second 60 


minutes: of the infusion and during the 120 minute | 
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recovery period. UmBF and FHR declined steadily 
during the simultaneous infusion, reaching 78 x 5 per 
cent (p < 0.02) and 81 + 3 per cent (p < 0.023 of con- 
trol levels, respectively, in the last 30. minutes of that 
infusion. This contrasts to levels of 94 + 3 per cent (not 
significant) and 94 + 2 per cent (not significant) of con- 
trol values, respectively, in the last 30 minutes of the 
infusion of 0.200 ug per kilogram per minute of 
fenoterol alone. MAP and FAP changes were similar to 
those rioted during the infusion of fenoterol alone. 

Constant fenoterol infusion to the fetus. During the 
direct infusions of fenoterol to the fetus, UmBF .in- 
creased in two of the three fetal lambs, reaching an 
average of 12 and 16 per cent above, control levels, 
respectively, in the second, 60 minutes of the infusion. 
It remained at an average of 16 and 17 per cent above 
the control levels, respectively, throughout the recov- 
ery period; the third fetus had no UmBF change 
throughout the experiment. FHR increased in each 
fetus, plateauing at 24 + 4 per cent (p « 0.001) above 
control values during the infusion and returned to con- 
trol levels by the end of the recovery period. Although 
FAP decreased up to 6 per cent during the infusion, it 
did not change significantly throughout the experi- 
ment, No maternal changes were noted. 

‘Biochemical studies. Maternal and fetal arterial pH, 
Pcos, and Po, remained within normal physiologic lim- 
its during all of the different infusion regimens. How- 
ever, the ewes developed relative acidemia, which was 
directly related to the duration of the infusion and to 
the dose rate. Maternal arterial pH decreased from a 
control of 7.472 + 0.018 to 7.458 + 0.004 (not 
significant) by the end of the 0.025 ug per kilogram 
per’ minute infusions and from 7.494 + 0.014 to 
7.415 + 0.021 (p < 0.05) by the enc of the 0.200 ug 
per kilogram per minute infusions. A similar decrease 
in maternal arterial pH occurred during the sequential 
infusions. During the fetal infusions, the fetuses also 
developed relative acidemia; fetal arterial pH 
decreased from 7.371 + 0.037 to 7.318 + 0.034 
(p < 0.05) by the end of the infusion. The ewes recov- 
ered from the drug induced acidemia within the 120 
minute recovery period, but acidemia persisted in the 
fetuses throughout that time interval. Neither mater- 
nal nor fetal pH changed significantly during the si- 
multaneous fenoterol and proprano!ol infusions. 

Maternal and fetal plasma glucose levels rose during 
the sequential and constant maternal fenoterol infu- 
sions. During the recovery period, maternal values re- 
turned toward the control level, while fetal values 
remained elevated. With the sequential infusions, ma- 
ternal values increased from a control value of 62 + 6 
mg. per cent by 33 + 10 mg. per cent (p « 0.01) at the 
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end of the infusion. Fetal values increased from a con- 
trol of 6 + 1 mg. per cent by 11 + 1 mg. per cent (p< 
0.01). Over the same time interval, maternal values 
_ rose 9 + 3 mg. per cent (not significant) and 46 + 13 
mg. per cent (p < 0.05) with the 0.025 and 0.200 ug 
per kilogram per minute infusions. Fetal values rose 
3 + 1 mg. per cent (not significant) and 10 + 6 mg. per 
cent (not significant) with those respective infusions. 
During the fetal fenoterol infusions, fetal plasma glu- 
cose increased from a control of 13 + 5 mg. per cent by 
8 + 8 mg. per cent (p < 0.05) at the end of the infusion 
and remained at that level during the recovery period. 
Maternal levels did not change. In contrast to the ma- 
ternal infusions of fenoterol alone, neither maternal 
nor fetal plasma glucose increased during the simulta- 
neous fenoterol and propranolol infusions. 


Comment 


Fenoterol has been found to possess greater selectiv- 
ity for the -receptors of uterine, arterial, and bron- 
chial smooth muscle than for the -receptors of the 
heart.” Stimulation of uterine muscle f-receptors re- 
sults in uterine relaxation. This drug, as well as other 
selective 85-adrenergic stimulants such as ritodrine, has 
been found to inhibit uterine contractions in women in 
premature and term labor. However, there is little 
comparative data. on their beneficial and adverse side 
effects in human subjects or sheep. 

Previous studies in this laboratory have demon- 
strated that ritodrine infusion to near-term, nonlabor- 
ing, unanesthetized ‘pregnant ewes resulted in sig- 
nificant decreases in UtBF and MAP; no significant 
changes in UmB F, FAP, FHR, or fetal arterial pH and 
blood gases; dose-related maternal tachycardia and 
hyperglycemia; and relative maternal acidemia.” 
In the present study, fenoterol infusion to a similar 
postoperative group of ewes resulted in dose-related 
maternal tachycardia, hyperglycemia, and . acidemia 
and no significant changes in UmBF, FAP, FHR, or 
fetal arterial pH and blood gases. However, and in con- 
trast, UtBF did not change significantly during the 
fenoterol infusion, but it did increase significantly dur- 
ing the posunfusion recovery period. MAP changed 
only minirnally throughout the infusion and recovery 
periods. 

Among the possible causes responsible for the dif- 
ference in the effects of ritodrine and fenoterol in 
UtBF and MAP are (1) a specific drug-related but 
non-ff-adrenergic effect; (2) a modification in the reac- 


tivity, structure, or number of the f- -adrenoceptor : 


sites as a result pf the infusion. Simultaneous infusions 
of fenoterol and propranolol, a nonselective B-antago- 
nist, were performed to differentiate further these 
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possibilities. We have previously reported that mater- 
nal infusion of propranolol alone? or simultaneously 
with ritodrine’ resulted in significant decreases in 
UmBF. A similar decrement was found when pro- 
pranolol was infused with fenoterol. However, infu- 
sions of propranolol alone to the ewe did not affect 
UtBF,? while simultaneous infusions of ritodrine and 
propranolol to the ewe resulted in UtBF and MAP de- 
creases that were similar in magnitude to those ob- 
served when ritodrine alone was infused. Since UtBF 
increased from the onset of the simultaneous fenoterol 
and propranolol infusion rather than toward the end 
of the infusion, a drug-related, non-8-adrenergic ef- 
fect of fenoterol appears to be implicated in the ob- 
served increase in UtBF. We similarly suggested that 
ritodrine possessed a non-f-adrenergic effect which 
caused a decrease in UtBF.” It would appear that these 
specific drug effects act directly on mee uterine vascular 
bed. 

Our data are consistent with an insignificant placen- 
tal transfer of biologically active fenoterol to the fetal 
lamb from the ewe. UmBF, FAP, and FHR did not 


change consistently during fenoterol infusions to the 


ewes (Figs. 1 and 2), while the direct infusion’ of 
fenoterol to the fetus resulted in an increased UmBF in 
two of three fetuses and an increased FHR in each fetus. 

Fenoterol has been investigated in doses ranging 
from approximately 0.5 to 9 wg per minute (0.01 to 
0.15 wg per kilogram per minute) for periods of 10 
minutes to several hours in women in term labor? ?: ? 
and in premature labor.* These studies reported dose- 
related increases in MHR and variable effects on ma- 
ternal blood pressure. De la Fuente and associates? 
found no maternal blood pressure alterations during 
10 minute infusions of 2 to 8 wg per minute, while 
Gamissans Olivé and colleagues? did find marked ma- 
ternal hypotension when the drug was infused for 
longer periods at dose rates of greater than 8 ug per 
minute. Künzel and Reinecke? reported graded de- 
creases in maternal systolic, diastolic, and mean blood 
pressures during 20 minute infusions of 0.01, 0.08, or 
0.06 wg per kilogram per minute. During infusions of 
2 to 4 wg per minute of fenoterol for several hours to 
women in premature labor, Boden and Crabben* 
found that maternal blood pressure remained un- 
changed, increased, or decreased in one third of the 
patients, respectively. The effect of fenoterol infusions 
upon FHR varied in these studies; two of them* ? re- 


ported that it did not change, and two? ? found in- 


creases. 

The administration of B-adrenergic agonists initiates 
glycogenolysis and lipolysis.® Unbehaun and associ- 
ates infused 3 ug per minute of fenoterol into six 
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healthy, nonlaboring women between 35 and 40 weeks 
of gestation For four hours and found a decrease in 
capillary pH of 0.044 pH. units and increases in blood 
glucose, lactate, pyruvate, free fatty acids, acetoacetate, 
and 8-hydroxybutyrate concentrations. We found that 
fenoterol infusions to the ewe resulted' in dose-related 
maternal acidemia and hyperglycemia. Although the 
fetal plasma glucose increases noted during those 
infusions probably. represent maternal-fetal-placental 
transfer of glucose, the fetus did respond to direct 


fenoterol infusion with the development of relative. 


‘acidemia and increases in plasma glucose levels. 


Our findings of dose-related maternal acidemia and . 


.hyperglycemia plus the absence of such changes 
during the simultaneous fenoterol and propranolol 
infusions are consistent with fenoterol-induced gly- 
cogenolysis and lipolysis. 

In this study, we examined the effect of fenoterol 
infusion upon the UtBF and UmBF of nonlaboring 
sheep over the dose range used in human subjects. Its 
effects, over chat dose range, on MHR,.MAP, and FHR 
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in this model are in agreement with the reported clini- 
cal data from women in labor. However, it.is not 
possible to extrapolate the findings in sheep to human 
subjects. Since the metabolism and pharmacokinetics 
of fenoterol in pregnant sheep are unknown, we do not 
know if this dose range resulted in therapeutic or su- _ 
prapharmacologic blood levels comparable to those 
in women. Furthermore, we have not investigated 
fenoterol during labor and therefore, cannot predict 
how the presence of uterine activity might modify the 


 drug's. effect on UtBF and UmBF. 


However, in sheep, two of the B-adrenergic stimu- 
lants did not have similar effects. Although neither 
fenoterol nor ritodrine!? produced adverse effects in 
the fetal lamb, ritodrine did and fenoterol did not 
cause significant decreases in UtBF and MAP. Further, 
only fenoterol was associated with a postinfusion in- 
crease in UtBF. Clinicians may wish to consider 


evaluating the possibility that agents, which inhibit 


uterine- activity posses potentially | different side ef- 
fects. | 
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Low “gynecologic age’’: An obstetric risk factor 


FRANK J. ZLATNIK, M.D., F.A.C.O.G. 


LEON F. BURMEISTER, Pu.D. 


Iowa City, Iowa 


The records of patients who were 17 years of age and younger at delivery were reviewed 

in order to ascertain whether or not a patient's gynecologic age (GA, defined as chronologic 
age minus age at menarche) independently relates to pregnancy risk. Low GA in a 
pregnant adolescent increases the chance of delivery of a low—birth weight infant. 
However, pre-eclampsia and other pregnancy complications studied were not related to GA. 


(AM. J. OBSTET. GYNECOL. 128: 183, 1977.) 


BABIES BORN TO adolescent mothers are more apt to 
have low birth weight than those born to older 
mothers.’ These low-birth weight infants (2,500 grams 
or less at birth) are subjected to the increased possibil- 
ity of neonatal morbidity and death. Despite the 
availability of family planning and pregnancy termina- 
tion services, adolescent pregnancy remains a problem 
at the University of Iowa Hospitals. From July, 1974, to 
june, 1975, 43 per cent of our deliveries occurred in 
teen-agers; 18 per cent of our parturient patients were 
17 years old or less. 

The purpose of this investigation was to ascertain 
whether or not a patient's gynecologic age (GA, de- 
fined as chronologic age minus age at menarche) 
could be used to help predict the risk of delivery of a 
low-birth weight infant. Could patients of a given 
chronologic age (CA) be classified by GA in terms of 
risk of delivery of a low-birth weight infant? Although 
the obstetric literature in the past two decades has 
contained many reports on adolescent pregnancy, little 
attention has been focused upon and few data have 
been published regarding the physiologic maturity of 
these patients as expressed in GA and its relationship 
to pregnancy outcome. 


Material and methods 


Computerized data retrieval made it possible to 
identify the records of patients 17 years of age and 
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younger who were delivered at the University of Iowa 
Hospitals during a three-year period (1972 to 1974). 
These records were reviewed, and patients were segre- 
gated by CA and by the occurrence or nonoccurrence 
of delivery of a low-birth weight infant. 

The GA of each patient was determined by subtract- 
ing her age at menarche (as given in the antepartum 
record) from her CA at delivery. The patients of each 


* CA were considered separately by CA, and the rates of 
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delivery of low-birth weight infants were determined. 

The records of the mothers delivering low-birth 
weight infants were examined in an attempt to classify 
their offspring as true premature infants (« 37 weeks 
gestation) versus growth-retarded term infants. 

The mean GA of patients developing pre-eclamp- 
sia/eclampsia was determined for each CA. In ad- 
dition, the mean GA for each CA of patients deliv- 
ered of infants in 1974 with the following conditions 
was determined: anenia, fetal distress in labor, 
postdatism, and congenital anomalies in the newborn 
infant. These mean GA’s were compared with the 
mean GA’s of the group as a whole for each CA. 

During this three-year study period, there were 
6,135 deliveries at the University of Iowa Hospitals. Of. 
these, 1,114 or 18 per cent were in patients 17 years of 
age or younger. Records of 1,005 patients listing age at 
menarche were available for review, and these form 
the study population. 

After analysis of this study population, the records of 
patients 15 years old or less at delivery for the years 
1970, 1971, and 1975 were also studied. The 129 15- 
year-old patients were segregated by GA, and the rates 
of delivery of low-birth weight infants were deter- 
mined. 

The statistical analyses utilized were chi-square tests, 
for comparison of proportions of delivery of low-birth 
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% LOW! Delivery 
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Fig. 1. Graphic representation of the efzects of both CA and 
GA on the rates of delivery of low-birth weight infants in the 
1,005 study patients. 


Table I. Birth weight distribution by CA. 


=2,500 >2,500 Low-birth weight 
CA grams grams infants (96) 


13-15 22 169 12 
16-17 55 759 7 


Chi square = 4.31 (p « 0.05). 


weight infants for various CA's and GA's. Since the 
' marginal totals are not fixed, the recommendation of 
X Conover? not to include the Yates correction term in 2 
by 2 tables was followed. 


Results 


Tables I to IV and Fig. 1 refer to the three-year 
study period, 1972 to 1974. Table V concerns 15- 
year-old patients for the entire six-year period (1970 to 
1975). | 

Table I shows the distribution of births by CA with 
patients grouped into two categories (15 and under 
versus 16 and 17 years old), and the number and per- 
centage of low-birth weight infants. There is a statisti- 
cally significant increase in deliveries of low-birth 
weight infants at younger ages (p « 0.05). 

Table II is a comparison of the distribution of low- 
birth weight infants for patients of GA's 1 and 2 with 
those of a GA > 2. Patients with GA's 1 and 2 have a 
significantly higher rate of delivery of low-birth weight 
infants (p « 0.05). 

As would be expected, patients with low CA's also 
have low GA’s. Therefore, the question arises: Does the 
GA have any added predictive value or is it only its 
covariant association with CA which relates to the inci- 
dence of delivery of low-birth weight infants? Table 
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Table II. Relationship between GA and birth weight 


52,500 | >2,500 Low-birth weight 
GA grams grams infants (%) 
1,2 16 108 13 
3-9 61 820 7 


Chi square = 4.60 (p < 0.05). 


Table III. Distribution of low-birth weight infants in 
15-year-old patients, according to GA 











No. of 76 of 
low-birth weight low-birth weight 

GÁ infants infants 
l 7 1 “14 
2 39 7 18 
3 61 6 10 
4 33 3 9 
5 9 0 0 
6 4 J . 25 


Table IV. Birth weight distribution of CA 13 to 15 
with GA > 2 versus CA 16 to 17 with GA = 2 



















Birth Birth 







weight weight Lou-birth 
2,500 >2,509 weight 
grams grams infants 


(No.) (No.) ( 96) 


13,14,15 © »2 11 110 — 9.1 
16, 17, «9 5 49 9.9 


HI shows the data for 15-year-old patients. Although 
there seems to be a trend toward an increased rate of 
low-birth weight infants at low GA’s, this is not dem- 


- onstrated with statistical significance. Patients 16 and 


17 years old do not show this trend as clearly, although 
the rate of delivery of low-birth weight infants is 
greatest at GA = 2. There were too few 13- and 14- 
year-old patients with delivery of low-birth weight in- 
fants for any conclusions to be drawn. 

Table IV presents indirect suggestive data that GA 
may play a role independent. of CA. The birth weight 
distribution of patients 15 years old and under with 
GA 7 2 is compared with the distribution for 16- and 
17-year-old patients with GA < 2. If GA has no effect 
independent of CA, the younger group predictably 
would have a greater percentage of delivery of low- 
birth weight infants, which it does not. 

Fig. 1 shows the percentage of delivery of low-birth 


. weight infants in terms of both CA and GA for the 


1,005 study patients. Risk of delivery of a low-birth 


. weight infant is increased by both yougg CA and low 


GA. 
Because of the trend toward increased delivery of 
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low-birth weight infants with low GA, especially in the 
younger adolescents in the study population, the rec- 
ords of patients 15 years old or less at delivery for the 
years 1970, 1971, and 1975 were also reviewed. The 
purpose was to determine if the trend relating low GA’ 
to increased risk of delivery of low-birth weight infants 
was maintained and, if so, to determine whether the 
larger sample provided statistically significant results. 
Again, there were too few 13- and 14-year-old patients 
to permit valid conclusions; however, Table V demon- 
strates with statistical significance an increased rate of 
delivery of low-birth weight infants in 15-year-old pa- 
tients with GA = 2 versus 15-year-old patients with 
GA > 2 (p « 0.05) for the entire six-year period. 

GA is without predictive effect concerning pre- 
eclampsia and the other pregnancy conditions studied. 

Review of the categorization of the low-birth weight 
infants as premature infants versus growth-retarded 
term infants elicited no clear-cut trend. The majority 
of births were premature. At age 15, the GA of the 
women bearing premature infants was less than that of 
those bearing growth-retarded term infants. At ages 16 
and 17, the opposite was true. 

There were no discernible differences between the 
mothers delivered of low-birth weight infants and 
mothers of the same chronologic age delivered of 
heavier infants in terms of race, economic status, par- 
ity, or marital status. 


Comment 


Antepartum assessment of pregnancy risk includes 
demographic factors as well as past medical and obstet- 
ric history and examination. Young maternal age is 
generally considered to be a risk factor. Despite a di- 
vergence of opinion regarding many pregnancy com- 
plications, there is nearly uniform agreement that two 
conditions, pre-eclampsia and low-birth weight in- 
fants, are more common in adolescent mothers than in 
older women. 

United States vital statistics reveal that 10 per cent of 
all infants born to mothers 15 to 19 years of age are low 
birth weight. No older age group has such a high rate. 
Mothers less than 15 years old have a 16.2 per cent rate 
of low-birth weight infant delivery. Of infants born to 
mothers under 15 years old, 1.7 per cent weigh less 
than 1,000 grams at birth. United States vital statistics 
concerning infant deaths show that, although control- 
ling for socioeconomic variables tends to minimize 
risks associated with low maternal age, low maternal 
age remains a risk factor even when socioeconomic 
variables are eonsidered.* ' 

The present study demonstrates that low GA in- 
creases the risk of delivery of a low-birth weight infant 
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Table V. Birth weight distribution of infants 
delivered of 15-year-old mothers (1970 to 1975) 











Low-btrth 
weight infants 
(70) 






2,500 
grams 


>2,500 
grams 





GA x 2 14 70 17 
GA 2 17 181 9 


Chi square = 3.94 (p < 0.05). 


in the adolescent. Therefore, low maternal age as a risk 
factor can be further refined by the consideration of 
GA. This may be se for a variety of reasons. First, we 
may be seeing representatives of the most disadvan- 
taged population socioeconomically and culturally. 
Adolescent pregnant women are disadvantaged, and 
those conceiving closest to menarche may be the most 
disadvantaged of all. Although we could not demon- 
strate socioeconomic differences between these pa- 
tients and their chronologic peers who are delivered ot 
heavier babies, subtle differences may well exist. There 
may be other selection artifacts. For example, we did 
not analyze initial pregnancy weight in these patients. 
It is conceivable that those patients of low GA's 
weighed less than those of higher GA's.. Perhaps the 
change in birth weight distribution observed simply 
reflects the accepted association between initial mater- 
nal weight and newborn weight If the GÀ has 
significance of its own, other possibilities arise. One can 
speculate that a low GA might predispose to premature 
emptying of the uterus, since the uterus would have 
had fewer cycles of exposure to ovarian hormones 
prior to the pregnancy. In other words, the uterus 
might somehow be structurally or functionally less able 
to carry a fetus to term. It is possible that the uterine 
vasculature is less well-developed in those young 
women conceiving closer to menarche than it is in those 
with a higher GA. Perhaps there are resultant differ- 
ences in the degree to which uterine or placental blood 
How increases in pregnancy. l 
Nutritional influences may be involved. The growth 
spurt usually occurs prior to menarche, and linear 
growth is not completed until four years after 
menarche.” Therefore, a pregnant woman with a low 
GA must satisfy the nutritional needs required for her 
own growth as well as those of her fetus. Failure to 
meet these nutritional needs may result in intrauterine 
growth retardation and perhaps in premature labor. It 


. is of interest that menarche occurs closer to the growth 


spurt in girls with early menarche than it does in girls 
with late menarche. Thus, both CA and GA affect nu- 
tritional requirements in adolescents. 

"The study population reported is mostly white and, 
although labeled indigent, it is probably of a higher 
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socioeconomic class than that cared for by certain : 


other obstetric services in the United States. If the 
worth of low GA in predicting increased risk of deliv- 


' ery of low-birth weight infants in adolescents can be 


confirmed in other populations, we may have a useful 
clinical tool. The data of Erkan and associates,’ involv- 


ing a predominantly black population from Baltimore, 
are consistent with those of the present report. The’ 


population identified to be at increased risk can be 


studied in terms of the effects of nutritional interven-. . 
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‘tion, means to prevent premature labor, etc. The low- 
risk adolescent (older, higher GA) will still require 
more than routine care, especially .regarding the 


potential development:of pre-eclampsia and her need 
for psychological support and family planning services. 


The authors would like to express their appreciation 
to Gail Zlatnik. and Noreen Fonkert for assistánce in 
reviewing the patient records and typing the manu- 
script. 
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was excluded from the analyses, as was fluid that con- samples had higher ratios, and they were noninhibitory 
tained bacteria. The fluid was centrifuged and filtered to bacterial growth. 
through a 0.45 u pore size “Millipore” filter. The 


The underprivileged women had a mean amniotic 
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comes had significantly less antimicrobial activity in the was significantly correlated with lack of antimicrobial 


amniotic fluid than did those with higher incomes. activity in individual amniotic fluids. In vitro addition 
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. enzymes principally associated ‘with intracellular: or^. 
." ganelles./?' Enzymatic ‘data, indicate. that, relative "o l 
"whole villous tissue, the preparation is purified ap-- 
proximately sixtyfold with respect to mitochoiidria ^ 
. and Golgi membranes and: twenty-fivé-fold ` with | 
respect -to endoplasmic: reticulum. This degree of 5 
purificátion . is somewhat less than that reported for ` 
“and L-cell: rnembranes?i;. .- 
however, it is comparable to that reported. for fat. ` 
. cells? kidney proximal tubules, and the pituitary. ` 
The observation of microfilaments and the presence .: 
of an SDS gel band of 45,000 molecular weight suggest : 


the liver," the’ intestine," 


that actin, is.a component of this membrane prepara- 


tion? A protein of 45,000 molecular weight, identified +- 


as actin, has been shown in a number of plasma. mem- 
brane preparations.” 


Membranes prepared from placental. homogenates 
have been demonstrated to oam epen for | 
8 These men- 


gamma globulin” and hormones" 
brane preparations must contain both e and in- 
tracellular membranes that could originate not only. 


from syncvtiotrophoblast but also from cytotropho-. 
blast, endothelial cells, and the various connective tis-- 
sue cells of the villus. Since receptors for proteins are... 


likely to be surface membrane components, receptor, 


activity would be expected to be enriched in the pres 


paration used in this study: 


The placenta is known to concentrate amino acids 


intracellularly for transfer to the fetus. 39 In the, 


" ` 
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^, placefta,. üptake of: AIB and glycine is. ; mediated prin- 


pM cipally. by atransport systém corresponding to the “A” 
_ system - of ‘Christensen, while uptake * ‘of serine is 


mediated by the “A”, “L”, and. “ASC” systems.” The 
‘microvillous membrane preparation- was shown to 


, transport serine, glycine, and AIB as do other mem-. 


30, 


brane.preparations.S* ?! The microvillous preparation 


thus’ offers an approach to.defining the characterist:cs 


of'amino acid and other transport systems in the 


placenta. 


The procedure ‘used in this paper. is is a convenient 
method for .preparing relatively pure microvillous 


PS membrane from human placenta. We have demon- 
j strated that the preparation is suitable for structural, 


chemical, and physiologic studies. It clearly can be val- 
uable in investigating the function of the membrane in 
transport; immunologic, and hormonal interactions 


,and many other placental functions which are essential 
to thé survival and health of the fetus.* 


* After ne work was completed, a report was published 


"describing another procedure for preparing “plasma mem- 


brane”. from the human placenta? While both procedures 


. ‘give comparable yields, we believe that the method we hzve 


just described, in addition to being shorter to perform, offers 
several advantages. First, both the electron microscopic data 
and the' enzyme analyses suggest that this preparation is less 


` -highly contaminated with mitochondria and other organelles. 


Second, this preparation was made in isotonic media at a 
physiologic pH, with extreme variations in osmolality thus 
avoided. Consequently, it may. be more suitable — for 


Physiglogic studies: 


wale 
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The effect of time of cord clamping and maternal blood 


pressure on placental transfusion with cesarean section 
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We measured the residual placental blood volume (RPBV) of 20 infants delivered at term 
by cesarean section of women not in labor. In all cases, the umbilical cord was clamped 
within 40 seconds of birth. RPBV decreased significantly with increasing age at cord 
clamping. In addition, RPBV for infants with cords clamped within 20 seconds of birth 
correlated inversely with maternal systolic blood pressure (mean RPBV = 54.8 ml. per 
kilogram at 105 torr and 28.4 ml. per kilogram at 148 torr). However, RPBV did not 
correlate with maternal blood pressure for the whole group of 20 infants or for those with 
cords clamped later than 20 seconds after birth. These data indicated that in infants 
delivered by cesarean section placental transfusion is time related during the first 40 
seconds of life and that maternal blood pressure also influences the magnitude of placental 
transfusion during the first 20 seconds after birth. Analysis of data from this study combined 
with data from a previous study shows that after 40 seconds the net flow between placenta 
and infant reverses and that cord clamping delayed beyond this point is accompanied by a 
rise in RPBV back to the level found when the cord was clamped before 20 seconds. 


(AM. J. OBSTET. GYNECOL. 128: 197, 1977.) 


NUMEROUS FACTORS affect the transfer of blood 
from the placenta to the newborn infant at birth. In the 


infant delivered vaginally, the frequency and strength 


of uterine contractions,’ the time elapsed before clamp- 
ing, and the relative height at which the infant is 
held in relation to the maternal introitus? influence 


placental transfusion. Less is known about the factors - 


which affect placental transfusion in the infant de- 
livered by elective cesarean section, a situation in 
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which active uterine contractions do not precede de- 
livery. In this study, we found that during elective 
cesarean section a time-related placenta-to-infant trans- 
fusion occurs during the first 40 seconds after deliv- 
ery. We also noted that maternal systolic blood pres- 
sure.during cesarean section correlates directly with 
the magnitude of placental transfusion. This latter 
observation suggests that with cesarean section rna- 
ternal blood pressure is a factor which influences 
the distribution of blood volume between placenta 
and infant at the time of delivery. 


Material and methods 


. We estimated placental transfusion by measuring re- 
sidual placental blood volume (RPBV), i.e., the volume 
of fetal blood left in the placenta following clamping of 
the umbilical cord. Since the fetal-placental unit is a 
closed circuit and the total volume of blood in the unit 
is relatively constant, RPBV is inversely related to the 
amount of blood transferred from placenta to infant.” 
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Fig. 1. Regression of RPBV with duration of time before cord 
clamping in 20 infants delivered by elective cesarean section. 
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Fig. 2. Regression of RPBV with average maternal systolic 
blood pressure during the five minutes preceding delivery 
of 13 infants by elective cesarean section. Cords were clamped 
within 20 seconds after birth. 


We used the method reported previously by Kleinberg 
and associates,’ in which the concentration of fetal he- 
moglobin is used as an indication of the amount of fetal 
blood in the placenta. - l 

We determined the time of cord clamping, maternal 
blood pressure during the operation, and RPBV of 20 
infants delivered by elective cesarean section. Each 
mother was in good health, had an uncomplicated 
pregnancy, and was delivered by cesarean section be- 
cause of previous cesarean section. None was in active 
labor. Nineteen women received an epidural anesthetic 
agent and one received a general anesthetic agent. 
Consent to perform this study was obtained from all 
mothers. 

During operation, we initially measured maternal 
blood pressure every minute with a mercury sphyg- 
momanometer. Approximately six to seven minutes 
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Fig. 3. Average RPBV after elective cesarean section and vag- 
inal delivery with umbilical cord clamping at 0 to 19, 20 to 
40, and more than 40 seconds after delivery. The average 
times of cord clamping given are for the cesarean section 
deliveries in each group. The corresponding average times 
for the vaginally delivered infants were not significantly dif- 
ferent (see text). 


before the uterus was incised, we measured blood 
pressure repeatedly every 20 to 30 seconds with the 
mercury sphygmomanometer until the infant was de- 
livered and the umbilical cord was clamped. Before 
cord clamping, the infant was held above the level of 
the surgical table and below the height of the maternal 
abdomen. The cord was handled carefully to avoid 
stretching and unnecessary manipulation. The obste- 
tricians clamped the cord at the time they judged ap- 


` propriate; the time ranged from six to 40 seconds of 


age. Uterotonic drugs were withheld until after cord 
clamping. The temperature in the operating room was 
maintained between 70 and 75° F. for all operations. 

One of us (E/S.O.) evaluated each newborn infant. 
All infants had Apgar scores of 7 or greater at one and 
five minutes of age. Gestational ages ranged from 38 to 
41 weeks, and birth weights ranged from 2,850 to 
4,000 grams. All infants had weights appropriate for 
their gestational age.and were healthy durmg the 
neonatal period. Data were analyzed by standard statis- 
tical techniques.? 


Results 


RPBV of the 20 infants correlated inversely with 
the time elapsed before cord clamping (r = —0.66; 
p < 0.01), as shown in'Fig. 1. For those infants with 
cords clamped during the.first 10 seconds after birth, 
mean RPBV = 54.8 ml. per kilogram of body weight. 
For those infants with cords clamped 30 seconds or 
more. after birth, mean RPBV was 30.3 ml. per kilo- 
gram of body weight. The difference is significant by 
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the unpaired t test (p < 0.01). The results indicate 
that placental transfusion is related to the time 
elapsed before cord clamping during the first 40 
seconds after birth. 

Maternal systolic blood pressure ranged from 105 to 
148 torr, and it remained constant for each mother 
during operation and delivery. Coefficient of variation 
for systolic blood pressure during the five minutes pre- 
ceding delivery and cord clamping ranged from three 
to eight per cent. | | 

For the 13 infants with cords clamped during the 
first 20 seconds after birth, RPBV correlated inversely 
with thé average maternal systolic and diastolic blood 
pressures. Fig. 2 shows the relationship of RPBV 
and maternal systolic blood pressure (r = —0.55; 
p < 0.05). However, RPBV did not correlate with 
maternal blood pressure for either those infants with 
cords clamped more than 20 seconds after birth or the 
whole group of 20 infants. | 


Comment 


Our results indicate that placental transfusion does 
occur during the first 40 seconds after cesarean section 
and is directly related to the time of cord clamping and, 
in the first 20 seconds, to maternal blood pressure. The 
relation to time of cord clamping appears to contradict 
a previous report from this laboratory. This report 
showed that whereas RPBV progressively decreased as 
cord clamping was delayed over the first two minutes 
after vaginal delivery it did not decrease and even 
tended to increase, though not significantly, as cord 
clamping was delayed over the same period after ce- 
sarean section delivery? However, in this previous 
study, there were fewer measurements in the first 40 
seconds after cesarean section. 


Because the managment of the mothers and infants. 


was the same in both studies, we combined the cesarean 
section data from the two studies and examined RPBV 
after cesarean section with cord clamping at three 
periods: less than 20 seconds, 20 to 40 seconds, and 
greater than 40 (41 to 130) seconds. We also compared 
these values to the values from our previous study for 
RPBV after vaginal delivery with cord clamping at 
equivalent times. The average time of cord clamping in 
the various groups was as follows: less than 20 seconds, 
cesarean 10.6 and vaginal 10.5; 20 to 40 seconds, ce- 
sarean 30.5 and vaginal 29.9; greater than 40 seconds, 


cesarean 72.9 and vaginal 78.1. In each time group : 


there was no significant difference between the average 
time of clamping for the cesarean and the vaginal de- 
liveries. ° , 

Fig. 3 shows the results of this analysis. After cesar- 
ean section, RPBV was almost identical if the cord was 
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clamped before 20 seconds (48.2 ml. per kilogram) or 


after 40 seconds (43.7 ml. per kilogram). However, it 


was considerably lower (32.5 ml. per kilogram) with 
cord clamping between 20 and 40 seconds, and this was 
significantly different from the groups with earlier and 
later clamping (p « 0.01). In the vaginally delivered 
group, RPBV decreased significantly from the group 
with clamping at less than 20 seconds to the group with 
clamping at 20 to 40 seconds (38.8 to 25.5 ml. 
per kilogram, respectively; p « 0.05) but did not 
significantly decrease further beyond 40 seconds (23.5 
ml. per kilogram; p > 0.1). With clamping before 20 
seconds, RPBV was lower in the group with vaginal 
delivery than in the group with cesarean section deliv- 
ery (38.8 versus 43.2 ml. per kilogram), but the differ- 
ence was not significant. With clamping between 20 - 
and 40 seconds, the difference was even greater (25.5 
versus 32.5 ml. per kilogram) and approached statisti- 


` cal significance (0.1 > p > 0.05). Beyond 40 seconds, 


the difference was quite large (23.5 versus 43.7 ml. per 
kilogram) and very significant (p « 0.001). These 
hndings strongly suggest that a placental transfusion 
(with net low from placenta to infant) occurs during 
the first 40 seconds after cesarean section and that the 
process reverses with a net flow from the infant back 
into the placenta after 40 seconds. 

Previous studies have given differing results regard- 
ing placental transfusion after cesarean section. Yao 
and associates? found low blood volumes in infants de- 
livered by cesarean section; however, in their study, the 
cord was clamped before delivery, thus preventing any 
placental transfusion after birth. Sisson and colleagues’ 
reported larger blood volumes in infants with cords 
clamped 180 seconds after birth who were held 15 cm. 
below the level of.the vagina than in infants with cords 
clamped immediately or in infants with cords clamped 
180 seconds after birth who were held 15 cm. above the 
level of the vagina. Thus, their study did not define the 
role of time in placental transfusion with cesarean sec- 
tion; rather, it showed the effect of gravity. All infants 
in our study were held at a level between the anterior 
abdominal wall and back of the mother. It may be that 
we could have prevented the backflow of blood from 
the infant to the placenta after 40 seconds by holding 
the infants 15 cm. below the level of the back of the 
mother, but we have no data on this point. 

Our data are consistent with observations in sheep 
which relate maternal blood pressure to the distribu- 
tion of blood between placenta and fetus when the 
fetus is removed from the uterus. Bissonnette and Far- 
rell? found that an increase in uterine venous pressure 
in the pregnant ewe causes fetal blood to be redis- 
tributed from placenta to fetus. Conversely, in sheep, 
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Kitterman and Schlueter? found that acute maternal 
hypotension immediately before cesarean section 
results in a decrease in neonatal blood volume. Our 
data indicate that in human subjects maternal blood 
pressure is directly related to the degree of pla- 
cental transfusion within the first 20 seconds after 


. delivery. This relationship appears to be finely reg- 


ulated since these variables correlated significantly 
within the very narrow range of maternal blood pres- 
sures of the women in this study. 

It is noteworthy that maternal blood pressure was 
. very stable during delivery and up to the time of cord 
clamping in our patients, all but one of whom received 
a spinal epidural anesthetic agent. When cesarean sec- 
tion is performed with different anesthetic agents, 
there may >e changes in maternal cardiovascular 
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ticipate different residual placental blood volumes 
under these circumstances.!? l 

Two aspects of our findings are important for clini- 
cal care, With cesarean section delivery done under the 
conditions in this study, the maximum placental trans- 
fusion will occur if the umbilical cord is clamped be- 
tween 20 and 40 seconds after birth, and this transfu- 
sion will be somewhat less than that which occurs after 
vaginal delivery with cord clamping at the same time. 
Delaying cord clamping beyond 40 seconds will result 
in no net transfusion from placenta to infant. 

Our results also indicate that maternal blood 
pressure influences the degree of placental transfu- 
sion. Although none of the motaers in this study was 
hypotensive, it is reasonable to speculate that placental 
transfusion will be diminished and neonatal hypo- 
volemia may occur with maternal hypotension. 


7. Sisson, T. R. C., Knutson, S., and Kendall, N.: The blood 
volume of infants. IV, Infants korn by cesarean section, 
AM. J. OBSTET. GYNECOL. 117: 351, 1973. 

8. Bissonnette, J., and Farrell, R.: Pressure-flow and 
pressure-volume relationships in the fetal placental circu- 
lation, J. Appl. Physiol. 35: 355, 1973. 

9. Kitterman, J. A., and Schlueter, M. A.: Effects of intra- 
uterine asphyxia on neonatal blcod volume, Pediatr. Res. 
8: 447, 1974. 

10. Ueland, K., Hansen, J., Eng, M., Kalappa, R., and Parer, 
J. T.: Maternal cardiovascular dynamics. V. Cesarean sec- 
tion under thiopental, nitrous oxide and succinylcholine 
anesthesia, Am. J. OBSTET. GYNECOL. 108: 615, 1970. 


The effect of umbilical vein occlusion on 


fetal oxygenation, cardiovascular parameters, 
and fetal electroencephalogram 
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In 11 fetal sheep experiments, the blood pressure in the fetal aorta (FA) and in the 
umbilical vein (UV) was measured following umbilical vein occlusion (UVO), as was the 
fetal heart rate (FHR), pH, Pco,, and oxygen saturation (So,) in both fetal vessels, and 
umbilical blood flow (Qumb) of the common UV. The fetal electroencephalogram was 
recorded continuously throughout the experiment. The results (No. « 17) were grouped 
according to the response of FA So, into moderate (So, > 40 per cent, mean 49.8, S.D. 
6.3, and severe So, « 40 per cent, mean 20.4, S.D. 9.2). After 8 to 10 seconds, the fetal 
blood pressure in FA increased. Umbilical vein blood pressure increased to 25 mm. Hg 
(S.D. 8) and 35 mm. Hg (S.D. 9) in the moderate and severe groups, respectively. As a 
result of the decreased perfusion pressure (FA-UV blood pressure) across the fetal side of 
the placenta, the Qumb fell from 147 ml. per kilogram per minute (S.D. 57) and 120 ml. per 
kilogram per minute (S.D. 55) to 84 ml. per kilogram per minute (S.D. 48) and 30 ml. per 
kilogram per minute (S.D. 22), respectively. The fall in FA So, was related to the decrease 
in Qumb: FA So, = 37.6 x tog Qumb — 22.8 (2a < 0.001). There was a mild decrease in 
50, from 70 to 55 per cent when Qumb fell from 250 to 120 ml. per kilogram per minute. 
Below 80 to 120 mi. per kilogram per minute, the fall in FA So, was almost linear. The So, 
in the UV remained constant so that arteriovenous difference for oxygen (AV Do,) 
increased. Oxygen consumption decreased almost linearly when Qumb fell below 80 to 120 
ml. per kilogram per minute. The fetal electroencephalogram showed no significant change 
in voltage and the faster activities. From these observations, it is concluded that a decrease 
in Qumb following UVO jeopardizes the fetus only if a critical Qumb of 80 to 120 ml. per 
kilogram per minute and fetal artery So, of 50 to 60 per cent is achieved. (AM. J. OBSTET. 


GYNECOL. 128: 201, 1977.) 
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PARTIAL CORD OCCLUSION where the umbilical vein 
is preferentially constricted has been suggested as the 
cause of the variable type of heart rate deceleration 
pattern during labor.^ * ? 'The influence of umbilical 
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Fig. 1. Experimental model for UVO, representing the 
placenta and the fetus. An inflatable cuff was placed around 
the umbilical cord. Solid UVO was proved by measuring the 
pulse pressure in the UA. A decrease of UA pulse pressure 
would indicate that inflation of the cuff also occludes the um- 
bilical artery. 
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Fig. 2. The relationship between the oxygen saturation in the 
UV and UA, respectively, and umbilical blood flow. ‘The open 
circles (o) represent values before UVO, the closed circles (e) 
represent values following UVO. There is no significant re- 


lationship between the UBF and the UV oxygen saturation. 


The UV oxygen saturation is about 85 per cent. A logarithmic 
regression line was adapted to the values of the UA: SO, = 
37.6 x log UBF — 22.8; 2a < 0.001. 


m 


vein occlusion (UVO) on fetal oxygenation and on the 
cardiovascular system in the mature and premature 
sheep fetus has been investigated by Dawes and Mott.’ 
However, knowledge of fetal brain functions during 
UVO is still lacking. 


Therefore, this article includes fetal oxygenation 


and cardiovascular effects and their relationship to the 
fetal electrcencephalogram following UVO. The 
present experiments confirm the findings of Dawes 


May 15, 1977 
Am. J. Obstet. Gynecol. 


and Mott? on fetal oxygenation during UVO. How- 
ever, some discrepancies in the cardiovascular re- 
sponse are revealed, and :hese will be discussed. The 
fetal electroencephalogram did not reveal any consis- 
tent change. 


Material and methods 


Animal preparation. The experiments were per- 
formed on 11 ewes with dated gestations from 126 to 


. 187 days. The ewes received no food for 24 hours and 


no water for 12 hours prior to operation. Progesterone . 
in oil (Proluton, Schering), 150 mg., was given in- 
tramuscularly two days prior to opération, as well as on 
the morning of the experiment. Anesthesia was in- 
duced with 3 to 4 per cent fluothane (Halothane, 
Ayerst Labs.) and maintained by ventilating the ewe 
with a mixture of 0.5 to 1.5 per cent fluothane and 40 
to 60 per cent oxygen in nitrogen through intubation 
with a cuffed endotracheal tube. The ewe was relaxed 
with succinylcholine (Inectin), and the respiratory rate 
was controlled with the Bird respirator. 

The ewe was placed in a supine position. A 
polyethylene catheter was placed into the maternal 
dorsal aorta via a branch of the femoral arterv. The 
abdomen was opened by a midline incision, and the 
uterine horn containing the fetus was exposed. An in- 
cision was then made through an avascular area of 
myometrium. In some cases the fetus was completely 
exteriorized and in some cases, it was only partially ex- 
teriorized. Tributaries of the umbilical artery (U A) and 
umbilical vein (UV) were identified, and polyethylene 
catheters were passed into the main cord vessels by the 
technique described by Meschia and associates." An 
additional catheter was assed into the descending 
fetal aorta (FA). 

A right paraumbilical incision was made in the fetal 
abdomen, and the commen UV was exposed. An elec- 
tromagnetic flow probe with an inner diameter of 5,6, 
and 7 mm., respectively, was placed around the vessel. 
In two animals, the flow probe was fitted to a UA. 

An inflatable cuff was used for compressing the UV. 
The cuff was placed around the umbilical cord and in 
two cases around the abdominal part of the UV. An 
incision was made in the fetal head, and bipolar elec- 
trodes were screwed into the pretapped burr holes 
placed into the frontolparietal hemisphere. 

Measurements and calculations. The blood with- 
drawn from the various vessels was analyzed for pH 
and Pco with an IL-gas analyzer. The percentage of 
oxygen saturation (per cent S02) and the hemoglobin 
concentration (Cus) was estimated with an IL-Co- 
Oxymeter (Model 182). Umbilical blood flow (UBF) 
was measured with an electromagnetic flow meter 
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Fig. 3. The relationship between the arteriovenous difference for oxygen (Oz) and UBF. All mea- 
sured data were used where the UV oxygen saturation was not less than 75 per cent. The solid line is 
the theoretical relationship between AV — 0; and UBF for a constant fetal oxygen consumption: 6.1 
ml. per kilogram per minute, S.D. 1.1, N = 15. The broken line represents the mean UV oxygen 
content: 13.4 mg. per 100 ml., S.D. 1.5, No. = 52. The measured data deviate from the theoretical 
relationship if a critical UBF of about 80 to 120 ml. per kilogram per minute is reached. 


(Statham SP 2202), and the blood pressure in the vari- 
ous vessels was estimated with strain gauge transducers 
(Statham P 23A). Fetal heart rate (FHR) was measured 
with a cardiotachometer (Beckman Type 9857 B) 
which was triggered by the pulse pressure. Umbilical 
blood flow, UV blood pressure, FA blood pressure, 
fetal UA blood pressure, and FHR were monitored 
continuously throughout each experiment with an 
eight-channel dynograph recorder (Beckman). From 
the Cm, the fetal artery and UV Soz, and the umbilical 
blood flow, the oxygen content (Cos) (milligrams per 
100 ml.) of the fetal blood and the oxygen comsump- 
tion of the fetus (VoF) were calculated according to 
the simple Fick equation. 
Fetal electroencephalogram was recorded on a sec- 
ond Beckman dynograph with, a paper speed of 2.5 
cm. per second. A semiquantitative analysis of the elec- 
troencephalogram was achieved by measuring the 
amplitude (microvolts) and counting the over-all fast 


frequencies. The fast frequencies are given as cycles. 


per second. ` 

Experimental procedure. Umbilical vein occlusion 
(UVO) of varying degrees was achieved by inflating the 
cuff around the umbilical cord (Fig.1). Isolated UVO 
. could be examined by measuring the UA blood 


pressure simultaneously with the UV blood pressure. 
However, partial UA occlusion could not be completely 
ruled out. In seven experiments in two sheep, the ab- 
dominal part of the common UV was occluded to 
clarify the mechanism of UVO. In 17 experiments, 
blood samples were drawn from the UV and the FA 


before the UVO was released. In serial analysis in 10 


experiments, FA Sos reached a steady state 30 to 60 
seconds after UVO had started, depending on the de- 
gree of occlusion. In addition, 20 control samples were 
drawn at different times. 


Results 


Fetal oxygenation and UBF following UVO. 

UV and UA oxygen saturation and UBF. The effect of 
UVO on UV and UA So; related to umbilical blood 
flow is shown.in Fig. 2. The open circles indicate the 
values before UVO, and the closed circles indicated 
values following varying degrees of UVO. A 
logarithmic regression line was adapted to the values of 
the umbilical artery. Oxygen saturation in the UA is 
related to UBF. The FA Soe was about 70 per cent if 
UBF was 250 ml. per kilogram per minute or more. 
The FA So; decreased about 15 per cent if UBF fell 
from 300 to 120 ml. per kilogram per minute. How- 
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Fig. 4. The correlation between the fetal oxygen uptake and 
UBF. A logarithmic regression line is adapted to the respect- 
ive date: Vo» F = 3.59 : log UBF — 2.36; 2a < 0.001. Fetal 
oxygen consumption changes less if UBF is more than 150 ml. 
per kilogram per minute. However, the fall is nearly pro- 
portional if the UBF decreases to below 100 ml. per kilogram 
per minute. 


ever, the reduction in Sos was almost linear if UBF fell 
below 80 ml. per kilogram per minute. The UV So; 
remained unchanged during UVO, remaining at about 
85 per cent. | | 
Arteriovenous oxygen difference and fetal oxygen comsump- 
tion. In Fig. 3, the difference in oxygen concentration 
. between fetal artery and UV blood is plotted to the 
UBF. All experimental samples were used where UV 
Sos was not less than 75 per cent. | 
The solid line is a theoretical relationship of the ar- 
teriovenous difference for Co; and UBF if the oxygen 
consumption is 6.1 ml. per kilogram per minute (S.D. 
1:1; No. = 15) and constant. The oxygen consumption 
was calculated from the measurements at control, 
where UBF was 150 ml. per kilogram per minute and 
more. | 
The broken horizontal line is the mean oxygen con- 
centration in the UV. It was 13.4 mg. per 100 ml. (S.D. 
1.5; No. = 52). The measured data and the theoretical 
relationship of arteriovenous oxvgen difference and 
UBF are in agreement with each other if UBF is 150 
ml. per kilogram per minute and more. It deviates 
from the theoretical line if UBF falls below 80 to 120 
ml. per kilogram per minute. The deviation from the 
theoretical relationship in this range expresses the fact 
that the oxygen consumption of the fetus decreases if 
UBF falls below a critical level. | 


The relationship between fetal oxygen consumption | 
and UBF demonstrates this fact (Fig. 4). At flow rates’ 


of 150 to 360 ml. per kilogram per minute, the oxygen 
consumption of the fetus decreased only slightly if 
blood flow fell. However, below a critical level of 80 to 


~ 
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120 ml. per kilogram per minute, the decrease in oxy- 
gen consumption was almost linear in its relationship to 
falling blood flow. 

Fetal cardiovascular alterations following UVO. In 
order to compare the results of fetal cardiovascular 
alterations as a response to UVO, the results were . 
grouped (Table I) according to the fall of FA Sos (see 
"Comment". In the first group (4 = moderate 
UVO), where the FA So; remained greater than 40 per 
cent (49.8 per cent; S.D. 6.3), the oxygen consumption 
decreased from 5.2 to 4.2 ml. per kilogram per minute. 
In the second group (B = severe UVC), where the So; 
during UVO was less than 40 per cent (20.4 per cent; 
S.D. 9.2) the oxygen consumption decreased from 4.9 
to 2.6 ml. per kilogram per minute. The fetal arterial 
pH and Pcoe remained unchanged in the first group 
and changed significantly in the second group, by 
about 0.06 and 5 mm..Hg, respectively. The Soz, pH, 
and Pco; of the UV blood remained essentially un- 
changed in both groups. In both groups, changesin FA 
So. and oxygen consumption were related to car- 
diovascular alterations of the fetus. 

The systolic, diastolic and UV blood pressure. Fig. 5 shows 
the alterations in the systolic, diastolic, and UV blood 
pressure as a result of UVO in beth groups with 
moderate (open circles) and severe (closed circles) 
reduction of FA Soe. | 

Moderate UVO produced a small but significant fall 
in systolic blood pressure (2P « 0.01). The fall in dia- 
stolic blood pressure ‘was not significant statistically. 
During the first 10 seconds, the systolic and diastolic 
blood pressure fell to 55 and 49 mm. Hg, respectively. 
UV blood pressure rose from 12 (S.D. 3) to 25 mm. Hg 
(S.D. 8) within 10 seconds. During the further time 
course, the systolic and diastolic blood pressure showed 
a slight rise. However, this increase was not significant 
statistically. In severe UVO, the systolic and diastolic 
blood pressure increased to 65 and 50 mm. Hg, re- 
spectively, beginning 10 to 15 seconds after UVO. The 
UV blood pressure rose to 35 mm. Hg. 

Fetal Heart Rate. Accompanying the increase in blood 
pressure, the FHR fell (Fig. 6). In moderate UVO, the 
decrease in FHR was: not significant. In some cases 
there was even a rise of FHR. However, in severe 
UVO, FHR fell in every case. It fell ?rom 190 to 130 
beats per minute. The time to the onset of deceleration 
was related to the time of systolic blood pressure 
(FHR, = 0.8 + 0.99 - BP,, 2a < 0.01). 

UBF and perfusion pressure. To clarify the mecha- 
nism of UVO on UBF, an inflatable cuff was placed 
around the abdominal part of the UVeand blood flow 
of one UA was measured in seven additional experi- 
ments. Following UV compression, the UV blood 
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Table I. The Sos, pH, and Pcos of FA and UV, UBF, and fetal oxygen consumption before and after UVO 


Group A: 


C FA S02 following UVO >40% 
(mean + S.D.; No. = 9) 


Before Following Before l 
UVO UVO UVO UVO 





Parameter 
FA 
Sos (96) 61.6 
+5.3 
pH 7.35 
+0.05 
Pco; (mm. Hg) , 39 
+5 
UV i 
SO» (%) ; 85.5 
+3.9 
pH . 4.39 
+0.05 
Pcos; ‘mm, Hg) / 32. " 
+5 
UBF (ml./Kg./min.) 
147 
+57 
Fetal oxygen consumption 
(ml./Kg./min.) 5.2 
+1.1 


pressure increased immediately while arterial blood 
pressure was unchanged. This expresses the fact that 
the perfusion pressure decreased and umbilical blood 
flow fell as a result (Fig. 7). There was no increase in 
umbilical arterial resistance, and there was even a slight 
decrease during the first seconds of UVO. 

Fetal electroencephalogram. The relationship be- 
tween the amplitude (microvolts) of the fetal electroen- 
cephalogram and the over-all fast frequencies be- 
fore and after UVO is shown in Fig. 8. There is a 


significant relationship between these two parameters. - 


The fast frequencies increase if the amplitude of the 


fetal electroencephalogram falls, and the reverse of . 


this (open circles) is also true. No significant altera- 
tion of the fetal electroencephalogram could be seen 
if UBF was reduced. In the group with severe 


reduction of So; (triangles), there was a fall in ampli- 


tude and an increase of the fast frequencies in four 
of five cases. 


Comment 


Abnormal cord position in human subjects is asso- - 


ciated with a mixed cord compression pattern and 
variable decelerations of FHR in 8.37 per cent of all 


cases! Animal experiments have shown that these - 
patterns occur in both total occlusion? and partial oc- 


clusion* 5 of the umbilical cord. However, the rela- 


tionship between these patterns and fetal oxygenation 
is still contradictory. In the following paragraphs, the 
influence of UVO on cardiovascular alterations and 


‘Group B: 
FA S0» following UVO < 40% 
(mean + S.D.; No. = 8) 


Following 


49.8 54.2 20.4 


+6.3 +8.7 $9.2 
7.34 7.32 7.25 
+0.05 +0,06 +0.09 
40 40 45 
+6 : +7 +1] 
85.3 33.6 81.3 
«4.9 | x84 +7.0 
7.39 , 737 7.35 
2: 0.05 +0.06 +0.07 
31 31 33 
+6 x5 — +6 
84 120 30 
+48 +55 o 
4.2 4.9 2.5 
+1.0 +0.8 : xl1.5 


fetal oxygenation will be discussed, separately. 

Fetal oxygenation and cardiovascular alterations. 
In Table I, the results of the 17 occlusion experiments 
are grouped according to the fall of the fetal Sos fol- 
lowing UVO. For grouping the results, a critical limit 
for fetal Sos of 40 per cent following UVO was as- 
sumed. According to Acheson and associates,! Dawes 
and Mott,? and Künzel and Moll,’ fetal oxygen uptake 
fell to a rather proportional extend, if FA Sos was 
lower than 40 per cent. Therefore, it is most likely that 
the alterations of FHR and blood pressure are related 
to the decrease of fetal Sos. The mean values at control 
in Table I (especially i in Group B) differ somewhat, in 
FA Sos, UBF, and fetal oxygen consumption from 
those values considered as physiologic. Umbilical blood 
flow is 120 ml. per kilogram per minute and oxygen 
consumption is 4.9 ml. per kilogram per minute com- 
pared to 147 and 5.2 ml. per kilogram per minute, 
respectively, in Group A. Despite this fact, the systolic 
and diastolic blood pressure at control showed no 
significant difference in either group. However, de- 
pending on the degree of UVO, systolic blood pressure 
in Group A showed a small but significant fall during 
the initial 10 seconds; there was no significant altera- 
tion in the further time course. However, reduction of 
UBF to 30 ml. per kilogram per minute in Group B 
produced a significant rise in systolic and diastolic 
blood pressure after 15 seconds. FHR was not 
significantly altered in Group A. However, it fell from 
170 to 130 beats per minute in Group B. 
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Fig. 5. The systolic and diastolic FA blood pressure, as well as UV blood pressure, before and atter 
UVO in 16 experiments. The values are given as means + S.E. The open circles (o) represent the 
cases where the FA So; following UVO remained greater than 40 per cent, and the solid circles (e) 
represent values where the FA So; was less than 40 per cent. 


At first sight, these cardiovascular effects seem to 
contradict the results reported by Dawes and Mott.? 
They found a fall in fetal blood pressure and an in- 
crease in FHR during UVO. Some cases in Group A 
showed tachycardia following UVO, but tachycardia 
never occurred if UBF was reduced to 30 ml. per kilo- 
gram per minute, that is, if FA Sos and oxygen con- 
sumption fell to 20.4 per cent and 2.6 ml. per kilogram 
per minute, respectively. As previously shown,’ the fall 
in heart rate is related to the increase in systolic blood 


pressure not only in UVO but also in reduction of | 


UBF. However, the increase in systolic blood pressure 
is correlated to the FA Sos which 1s achieved after oc- 
clusion. Therefore, we believe that the different results 
are probably due to the degree of flow reduction. 

SO;, oxygen consumption, and UBF. A better in- 
sight into the relationship between fetal Sos and oxy- 
gen consumption (Vo; F) following UVO is achieved if 
these parameters first are correlated to UBF and chen 
arranged in two groups. | 

In every case, UVO was accompanied by a fall in 
UBF, simply because the perfusion pressure across the 
placenta fell (Fig. 7). For clinical purposes, it is impor- 
tant to emphasize that a definite fall in the perfusion 
pressure will not jeopardize fetal oxygenation if control 
UBF is-high. However, it will affect FA So; and Vos F if 


control UBF is low (Fig. 2). In the present results, FA 
Sos was reduced only by 15 per cent if UBF fell from 
300 to 150 ml. per kilogram per minute. However, FA 
Sc; fell a proportional extent if UBF was reduced 
below a critical level of about 80 to 120 ml. per kilo- 
gram per minute. These results are in agreement with 
those of Dawes and Mott.? However, a slight difference 
exists in the oxygen comsumption in the term fetus, 
whereas in the present experiments the Vos; F was 6.1 
ml. per kilogram per minute, if UBF was 150 ml. per 
kilogram per minute or more, compared with our 


‘value of 4.6 ml. per kilogram per minute (S.E. 0.3). In 


the cited paper, the relationship between Vos and UBF 
was not reported. This may be one explanation for this 
discrepancy. m 

In moderate UVO the acid-base parameters did not 
change significantly; however, in severe UVO, there 
was a significant fall in the FA pH and a slight rise in 
the FA Pco;. . 

The fall of FA pH will depend on the time and de- 


 gree of UVO because anaerobic glycolysis takes place if 


there is a lack of oxygen—in severe cases of UVO, 20.4 
per cent (S.D. 9.2)—and a reduced oxygen uptake—in 
severe UVO, 2.6 ml. per kilogram per minute (S.D. 
At}: 

Itis.of clinical significance that the acid-base parame- 
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Fig. 6. FHR before and following UVO. There is a significant 


fallin FHR following UVO in the group where the FA So; fell 


below 40 per cent (closed circles). In the group where the FA 


So, remained greater than 40 per cent, FHR was not severely 
affected. 


: ters and Soe in the UV did not change significantly 
during occlusion. Observations on the UV are not reli- 
able indices of fetal condition. 

Fetal electroencephalogram. Spectral analysis of 
fetal sheep cu er epee rene as done previously 
by Symmes and associates,’ could not bé performed i in 
the present series of experiments. 

To discover the effect of hypoxia on the fetal elec- 
troencephalogram in the present paper, the over-all 
fast frequencies and the amplitude of the fetal electro- 
encephalogram were measured, although this method 
of quantifying the electroencephalogram is not free of 
errors. the measurements do show a significant re- 
lationship between the amplitude and the fast frequen- 
cies at control, as already described by Mann." This 
. relationship is not significantly affected by the present 
setup of experiments. 

That there was no detectable significant change in 
the fetal electroencephalogram during UVO is proba- 
bly related to the degree of deoxygenation. Former 
studies shówed that fetal oxygen consumption had de- 
creased by 85 per cent at the onset of the isoelectric 
stage of the electroencephalogram.” In the present 
experiments, the oxygen consumption of the fetus was 
lowered only by about 50 per cent of the control level. 
The lack of fetal electroencephalogram alterations, 
should not lead to the conclusion that the fetal electro- 
encephalogram is never compromised during UVO. It 
is conceivable that the UV can also be occluded to such 
an extent that oxygen-consumption is reduced to zero. 
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Fig. 7. The relationship between UBF (percentage of control) 
and the pertusion pressure (percentage of control) that is the 
difference of mean aortic blood pressure and UV blood 
pressure. The broken line is the identity line for the re- 
lationship between pressure and flow if the vascular resistance 
is constant. Each symbol indicates one experiment. The mea- 
sured data during the first seconds are located on the left of 
the broken line, indicating that during UVO a slight decrease 
in umbilical vascular resistance occurred. 
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Fig. 8. The relationship between the amplitude of the fetal 
electroencephalogram (microvolts) and the over-all fast fre- 
quencies during the control period (open circles) and follow- 
ing moderate UVO (solid circles) and severe UVO (triangles). 
The arrows indicate the changes by UVO in amplitude and 
frequency. 
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Abnormal uterine bleeding: — 
progesterone replacement... 


to oppose 


unopposed estrogen 


Estrogen replacement therapy — 
a cause of 
abnormal uterine bleeding 


Administration of estrogen for the relief of 
menopausal vasomotor symptoms may cause 
irregular bleeding or spotting during the 
menopause. Bleeding may occur when admin- 
istration of estrogen causes proliferation and 
hyperplasia of the endometrium. 


A close look at the influence of estrogen 
and progesterone on the endometrium 


In the normal proliferative endometrium (left), 
. LJ . * LI . 

the epithelium contains rather flat, nonciliated 

cells with small microvilli, and scattered, 





uniform ciliated cells. Regrowth of the surface 
epithelial cells proceeds vigorously throughout 
the proliferative phase of the cycle. (X2250) 
Under the continued and unopposed influence of 
estrogen (center), there is a striking increase 

in the number of ciliated cells and in the 
abundance and size of the microvillous processes 
on the nonciliated cells. (X 1600) 

During the normal secretory phase (right), the 
presence of progesterone causes the secretory cells 
to become more complex, and the microvilli to 





increase in number. Scattered droplets are visible 
on the surface of some of the nonciliated cells and 


are attached to the tips of some microvilli. (X2500) — — | 


Scanning electron micrographs courtesy of Ralph M. Richart, M.D. 





It cannot be assumed, however, that uterine 
bleeding in a woman on estrogen replacement 
therapy is due solely to the exogenous 
estrogen. The existence of a pathologic 
condition—benign or malignant— should 
always be considered, thoroughly explored, 
and ruled out. It is generally agreed that 

any postmenopausal woman taking estrogen 
who complains of abnormal uterine bleeding 
should undergo a careful physical exam- 
ination including a Pap test, followed by 
curettage of the uterine cavity and, if need be, 
a biopsy of the cervix. 
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Provera replacement 
to oppose unopposed estrogen 


When the unopposed action of exogenous estro- 
gen is responsible for abnormal uterine 
bleeding in the menopausal patient, and organic 
pathology has been ruled out, administration 

of Provera (medroxyprogesterone acetate), 

5 mg to 10 mg daily for 5 to 10 days, may be all 
that is needed to control or regulate bleeding 


contraindicated in the presence of undiagnosed 
vaginal bleeding, liver dysfunction or disease, 
known or suspected malignancy of breast or 
genital organs, and missed abortion. Because 
a decrease in glucose tolerance may occur 
during Provera therapy, diabetic patients 
should be followed closely. Patients with 

a history of psychic depression should be care- 
fully observed; if serious depression occurs, 
Provera should be discontin 





To control abnormal uterine bleeding 
in the absence of organic pathology 


Provera 10m g 
Medroxyprogesterone Acetate Tablets, 


U.S.P, Upjohn 


Description and actions: Medroxyprogesterone acetate is a 
derivative of progesterone. Administered orally or paren- 
terally to women with adequate endogenous estrogen-it trans- 
forms proliferative endometrium into secretory 
endometrium. 

Indications: Provera Tablets are indicated in secondary 
amenorrhea and abnormal uterine bleeding due to hormonal 
imbalance in the absence of organic pathology such as 
fibroids or uterine cancer. 

Contraindications: Thrombophlebitis, thromboembolic dis- 
orders, cerebral apoplexy or patients with a past history of 


small percentage of patients on estrogen-progestin combina- 
tions; therefore, carefully observe diabetic patients receiving 
progestin therapy. Age constitutes no absolute limiting fac- 
tor, although onset of climacteric may be masked. Because of 
the occasional occurrence of thrombotic disorders (throm- 
bophlebitis, pulmonary embolism, retinal thrombosis, and 
cerebrovascular disorders) in patients taking estrogen-proges- 
tin combinations and since the mechanism is obscure, the 
physician should be alert to the earliest manifestation of these 
disorders. 

Adverse reactions: The following have been reported: breast 
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Electron probe microanalysis of the chemical elemental 
content of human follicular. fluid 


AUGUSTO P. CHONG, M.D.* 
MELVIN L. TAYMOR, M.D. 
CLAUDE P. LECHENE, M.D. 


Boston, Massachusetts 


Follicular fluid samples were obtained by puncturing follicles of ovaries in situ from patients 
undergoing laparotomy. Sodium, potassium, chloride, magnesium, calcium, phosphorus, and sulfur 
concentrations measured by electron probe microanalysis were similar to those of bicod, with 
minimal differences. This suggested that culture media in which these electrolytes are added in 
concentrations similar to those of serum are appropriate for culture of the human oocyte. (Am. J. 


OBSTET. GYNECOL. 128: 209, 1977.) 


SINCE THE ORIGIN of the liquor folliculi ts still a mat- 
ter of controversy, the accurate measurement of its 
components might help us to understand its origin. A 
considerable amount of literature has been devoted to 


follicular fluid composition in several species of mam- 
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mals.* In the human subject, proteins,’ carbohydrates,’ 
steroids,‘ sodium, potassium, and chloride have also 
been measured. This work presents the first report of 
the analysis of the human follicular fluid concentration 
of sodium (Na), potassium (K), calcium (Ca), chloride, 
(Cl), magnesium (Mg), phosphorus (P), and sulfur (S) 
in which measurements of the seven elements were 
made on the same sample by the same method. 


Material and methods 


Twentv-three samples of follicular fluid were col- 
lected from 11 patients in different phases of the 
menstrual cycle. Blood samples from six of these pa- 
tients were also taker for comparison. Follicular fiuid 
samples were obtained from patients who underwent 
exploratory laparotomy for nonendocrine disorders, 
but samples were obtained only when the ovaries ap- 
peared normal macroscopically. The liquor foliculi 


, was obtained by puncturing follicles of ovaries in situ 
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with a 27 gauge needle in a 1 c.c. insulin syringe. The 
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Table I. Concentration of electrolytes i in human follicular fluid at all Sapena and dieen phases | 


of the menstrual cycle 


No. 
Mean (mM./L.) in is - dd 


S.E, +3.02 `  x3.82 +0.16 


Table II. Electrolyte concentration in, follicular fluid. 
and plasma in six patients (mean = S.E.) 


















Follicular Serum ultra- | Follicular fluid: 
. Electro- fluid filtrate serum ultrafil- 
^ Byte (mM. IL.) (mM./L.) trate ratio 





Na 143 + 8 154 + 8 0.93 
Cl 140 +12 146 +12 0.95 
K 5.362 0.43 5.40 + 0.44 0.99 
P 1.25 x 0,08 107 + 2.09 1.17 
S 2.16+ 0.80 2.20 X 0.40 0.94 
Ca 0.94 + 0.06 104+ 0.11 0.90 
Mg 0.76 + 


0.14 0.68 - 0.06 e 1.12 


Table III. Electrolyte concentration in follicular fluid 
_ during follicular and luteal phases (mean x S.E-) 






Follicular > 


ratio 


Na 137 +3 148 + 4. 0.93 
Cl 128 + 141 +5 0.90 . 
K 4.18 x 0.17 5.10 + 0.20 0.821 
P 1.08 + 0.08 1.14 + 0.07 0.95 
S 1.65 + 0.16 3.02 + 0.40 0.551 
Ca 1.07 + 0.09 - 0.92 + 0.05 1.16 
Mg 0.62 + 0.05 0.62 + 0.06 0.98 


*No. of follicles. 
tp < 0.1. 


samples were placed in ice and taken immediately to 
the laboratory, transferred from the syringe to 400 ul 
plastic certrifuge tube (Beckman Instruments), and 
centrifuged for one minute at 3,000 r.p.m. at 4° C. The 
upper layer was transferred to a small test tube for 
- storage at —85? C. unti] preparation for analysis. The 
volume of liquor obtained varied between 30 and 400 
ul, depending on the size of the follicle punctured. The 
chemical element content of follicular fuid and serum 
samples was measured by electron probe microanalysis. 
The techniques of sample preparation and electron 


probe analysis have been previously described.9 The. 


unknown samples and a series of standard solutions of 
known composition were placed onto the surface of a 
beryllium block covered with mineral oil with cali- 
brated picoliter volumetric micropipets (40 to 60 pl.). 


"The oil on the beryllium support was removed with an , 


m-xylene wash, and the sample preparation droplets 
_on the block were immediately frozen in isopentane at 


| 33 
È 242 0.99 0.70 


+0.05 +0.26 +0.05 +0.07 


—160° C. The microdroplets were then freeze-dried 
under vacuum (107° Torr, —70° C.) so that very small 
crystals («1 2) were obtained. The acceleration voltage 
was 11 kev., and the beam current was fixed at 200 na. 
The electron beam was kept static, and the beam di- 


_ ameter was adjusted to excite the entire dried samples. 


The concentration of Na, Cl, K, Ca, Mg, S, and P in 
the unknowns was determined with respect to the 
counts obtained from identical volumes of five stan- 
dard solutions that contained known amounts of the 
seven elements. Before preparation for electron probe 


analysis, all samples were ultrafiltered by centrifuga- 
tion under oil in individual Amicon hollow fibers. 


Results 


Table I shows the mean and standard error of Na, 
C1, K, Mg, Ca, P, and S for all follicles at all stages and 
sizes. 

A comparison between.the levels of electrolytes and : 
the follicular fluid in serum taken from the same six . 
patients is shown in Table II. No significant differences 


were found. 


A comparison between the elemental composition of 
follicular fluid collected during the follicular. and the 
luteal phases of the cycle is shown in Table III. The 
concentrations of K and S were significantly higher in 
the luteal phase. 


Comment 


This study presents the first analysis of seven chemi- 
cal elements in human follicular fluid. Na, K, Ca, Mg, 


CI, P, and S were measured in the same sample by the 


same method.? Early work on the cow! showed more 
potassium and, to a lesser extent, sodium concentration 
in the follicular fluid than in plasma. These observa- 
tions suggested that perhaps some electrolytes Could be 
actively secreted by the follicular apparatus, mainly the 
granulosa cells. However, a previous report in human 
follicular fluid, where Na, K, and Cl were measured, 

found a Similar concentration for these three elements 
in both follicular fluid and plasma? Of the seven ele- 
ments measured in this study, we also found similar 
concentrations of these electrolytes in [he follicular. 
fluid and plasma, supporting the theory of a trans- 
udate process as the origin of follicular fluid. The dif- 
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ferences encountered between the cow and human 
subject in the concentration of potassium suggest that 
there could be a species difference in the origin of 
follicular fluid. The high level of chloride that we 
found (Tables I to III) remains unexplained. 

There was a trend toward increased concentrations 
of Na, Cl, K, P, and S in the luteal phase as compared 
to the follicular phase. Although one would like to ex- 
plain the differences in terms of a physiologic basis, 
- they possibly. result from the smaller volumes recov- 
ered during the luteal phase and the resultant differ- 
ential concentration associated with a possible slight 
evaporation of smaller volumes. The differences in K 
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and S were statistically significant, which may be be- 
cause of increased red blood cell content contaminz- 
tion in the smaller samples from follicles punctured 
during the luteal phase, resulting in contamination 
with K and S. 

Since the oocyte in its matrix of cumulus cells can be 
viewed as an "in vivo culture," analysis of this fluid 
provides helpful data to develop a suitable culture 
medium for human oocytes. From the data obtained in 
this study, it is reasonable to suggest that a concentra- 
tion of these electrolytes similar to that found in serum 
is appropriate in culture medium for the human 
oocyte. ' 
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Prevention of the abortifacient action 
of antiprogesterone serum | 
by progesterone 


A. I. CSAPO* 
T. ERDOS © 


St. Louis, Missouri, and Gif-sur-Yvette, France 


Earlier studies! ^^ showed that when rats of 10 days’ gestation are passively immunized with 
antiprogesterone (A-P) globulins the biologically available progesterone (P) unbound by A-P 
(Pu) not only falls precipitously but also remains low for days, despite the rapid clearance of 


A-P. This finding suggested that the effective reduction of Py affects P synthesis, probably 
through action on the fetoplacental unit. If so, pregnancy should be protected from the 
effect of A-P by P treatment to prevent the reduction of P,. The present studies 
demonstrated that if P treatment was delayed for six hours after the administration of A-P, 
Py did not return to physiologic levels, and pregnancy did not continue. However, if P was 
given three hours after A-P, at the same time, or three hours before A-P, the reduction of ' 
P, was short-lived or prevented, and thus pregnancy was protected. (AM. J. OBSTET. 


GYNECOL. 128: 212, 1977.) 


IN PREVIOUS STUDIES"? of the role of progesterone 
(P) in the maintenance of pregnancy in rats, circulating 
. P levels were quantitatively lowered by the highly 
specific technique of binding P (through passive im- 
munization) with antiprogesterone (A-P) globulins. 
The amount of biologically available P (not bound to 
A-P) was readily determined in the treated animals by 
measuring A-P and total P (bound plus unbound) and 
calculating unbound P (P,), with the affinity constant 
known for the binding of P to A-P in rat plasma.” At 
different stages of pregnancy, the dose of A-P required 
to lower P, by a given amount varied as did the criti- 
cal values of P, which terminated pregnancy. 

On Day 10 of gestation, a single intraperitoneal dose 
of A-P with a binding capacity of 6 ug of P predict- 
ably terminated pregnancy. After A-P treatment, P, 
decreased precipitously, reflecting rapid uptake of A-P 


into the circulation. Thereafter, P, remained low. 


despite the relatively rapid clearance of A-P.'? The ki- 
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netics of uptake of A-P, its reaction with P, the resul- 
tant levels of P, for given doses of A-P, and the secre- 
tion rates of P were readily simulated with the use of 
appropriate models. Computer simulation predicted 
that the A-P-induced decrease in P, could be sustained 
for only about 30 minutes, because continued P synthe- 
sis saturates the injected A-P of limited binding ca- 
pacity.* Thus, the sustained reduction in P,, observed 
in vitro following A-P treatment, strongly suggested 
cessation of P synthesis, probably resulting from the 
effect of the sudden withdrawal of the biologically ac- 
tive P on the fetoplacental unit. 

This premise could be substantiated by the demon- 
stration that if the proposed effect of A-P on P synthe- 
sis is prevented by sustaining P, with exogenous P, 
after a transient decrease, P, then returns to normal 
values and pregnancy is thus protected. The present 
study was conducted to examine the effect of combined 
A-P and P treatments on P, and pregnancy, 


Material and methods 


A total of 26 Spague:Dawley (Holtzman) rats were 
studied with the methodology described previously in. 
detail." ? At Day 6 of pregnancy (mated on Day 0), the 
litter size was counted during laparotomy, and animals 
carrying less than six or more than 12 fetuses were 
excluded in order to stabilize litter size. All rats were 
treated at Day 10 of pregnancy and were killed on Day 
14. Six animals were treated intraperitoneally with 1 
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Fig. 1. The effect of progesterone treatment in preventing the A-P-induced reduction of Py and 


abortion. Eleven pregnant rats, treated at 0 time with A-P, received P at —3, 0, +3, and +6 hours. 


The massive P dose (5 mg.) increased the P, levels in all instances, because the 5 mg. dose exhausted 
the binding capacity (6 ug of P) of A-P. However, if P treatment was delayed after A-P administration 
by six hours, the increase in P, was followed by a marked decrease below normal values (—) when 
A-P was cleared from circulation and the rat either aborted or had a reduced litter of subnormal 
weight. Apparently, P treatment six hours after A-P cannot protect the animal from the irreversible 
consequences on P genesis of P withdrawal. For further information, see Table I and the text. 


ml. of saline to provide control data on fetal survival 
and weights of the fetuses and placentas at Day 14. The 
remaining 20 rats were treated with 1 ml. of A-P, which 
had a binding capacity of 6 ug of P. Of these 20 rats, 
nine received no other treatment, while 11 were given 
a single dose of 5 mg. of P (intramuscularly in oil) at 
different times, before and after A-P treatment. 


Results 


Table I shows that 89 per cent of the fetuses of the 
saline-treated control animals survived. The normal 
conceptuses (fetus plus placenta) weighed 384 + | mil- 
ligram at Day 14. In contrast, all of the A-P-treated rats 


which received no P aborted. The remaining 11 rats 
which received P in addition to A-P showed different 
fetal survival rates and conceptus weights, depending 
on the timing of P treatment in relation to the adminis- 
tration of A-P. If A-P was administered six hours be- 
fore P, fetal survival was only 24 per cent, and the 
weight of the surviving conceptuses was only 283 + 1 
milligram. Both of these parameters differed siz- 
nificantly (P < 0.001) from those of the control ani- 
mals. In contrast, if A-P was given three hours before, 
at the same time, or three hours after P treatment, fetal 
survival rates and conceptus weights were similar to 
those of the saline-treated control animals. 
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Table I. The effect of P in rats of 10 days’ gestation 
treated with A-P 
















Average weight 
of living fetus + 
placenta (mg.) 


Fetal 
survival 


(%) 





No. of 
animals 


Average 
litter size 








Controls 6 CO T ok E 89 384 + 1 
—8 hr. 2 9.0 x 0.9 83 575 +8 
+0 hr. 3 11.0 + 0.3 79 331209 
4-3 hr. 3 10.0 + 0.6 77 ` 854 «x9 
T6 hr. 3 11.3 + 0.3 24* 283 + I 
None ' g 9.3 + 0.8 0t Nonet 


Dose of A-P = 6 ug of P (binding capacity) intraperitone- 
ally. Dose of P = 5 mg. intramuscularly- A-P was given at 
Time 0 and P was given at —3, +0, +3, and +6 hours. 


*In one litter, eight of 11 fetuses survived with reduced 
weight, while two animals aborted. 


{All nine animals aborted, as determined at Day 14, when 
both the control and experimental rats were killed. 


Fig. I illustrates the P, levels of the four groups of 
P-treated rats as a function of time after the adminis- 
tration of A-P. It shows that A-P administered before P 
decreased the P, levels, while A-P administered at the 
same time or after (5 mg.) P did not, since the exoge- 
` nous P grossly exceeded the limited binding capacity (6 
Hg of P) of A-P. Fig. 1 also shows that, regardless of the 
timing of A-P and P treatments, P, levels transiently 
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increased to or beyond 150 ng. per milliliter, exceeding : 
the physiologic value (about 50 ng. per milliliter) at 

24 hours after P admiristration. However, when the 

exogenous P was cleared from the circulation (by 72 to 

96 hours), P, returned to physiologic levels except in 

those animals which received A-P six hours before P 

treatment. The P, levels of the latter rats continued to 

fall below the normal vaiue during the 12 to 14 days of 

pregnancy. 

Apparently, the A-P-provoked reduction of P, for 
three, but not six, hours on Day 10 of pregnancy does 
not irreversibly compromise subsequent P synthesis. 
The different biological consequences of three and six 
hours of P deficiency emphasize the critical timing dur- 
ing which P, must be sustained to prevent the indirect 
abortifacient action of A-P. 


The authors are grateful to Dr. J. J. Speidel of the 
Office of Population, Agency for Intérnational Devel- 
opment, for encouraging us to do basic studies as part 
of a clinical research program. The comments of Dr. 
W. Bruce Currie on the manuscript, the technical assis- 
tance of Elise F. Csapo and Gabriele Salau with the 
experiments, statistical znalysis, and illustrations, and 
the help of Susan R. Hzyden with the preparation of 
the manuscript are appreciated. ' 
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Multiphasic prolactin secretion core parturition 


in human "n 


L. A. RIGG* 
S. S. C. YEN 
La Jolla, California 


Prolactin (PRL) secretion in the periparturitional period in patients undergoing iabor and 
vaginal delivery follows a remarkable multiphasic pattern not found in patients who 
underwent elective cesarean section without labor. There is a highly significant decline in 
PRL levels during active labor which reaches a nadir about two hours prior to delivery. 
Immediately after delivery, a surge of PRL is noted, reaching peax levels within two hours 
post partum. Thereafter, PRL levels fall, reaching a second nadir about rine hours post 
partum, and this low level is maintained for nine to 24 hours after delivery. Th s multiphasic 
pattern of PRL secretion is not correlated with changes in serum concen:rations of cortisol, 
progesterone, estradiol, or estrone. PRL levels in all pregnant patients at term were 
unaffected by the administration of synthetic narcotic analgesic agents, anesthesia, or the 
stress of operation. It is concluded that PRL secretion in the prgenant patient at term is 
unresponsive to usual stimuli and that the multiphasic pattern of PRL secretion uniquely 
found with labor and vaginal delivery may be associated with dopaminergic neuroendocrine 
processes during human parturition. (AM. J. OBSTET. GYNECOL. 128: 215, 1977.) 


IT 1s Now well-established that prolactin (PRL) secre- 
tion by the maternal pituitary is increased to greater 
than tenfold the nonpregnant levels. PRL release de- 
creases following delivery and during lactation." * 
However, PRL secretion in the intervening period, the 


periparturitional phase of human pregnancy, has not 


been determined.’ It is now evident that PRL is a labile 
hormone, and its release is significantly augmented by 
stressful events, operation, ^ neuropharmacologic 
agents,” * and estrogen? "° in the nonpregnant state. 
The events of labor, parturition, and the early 
postpartum period in human subjects are inherenily 
associated with the aforementioned factors that might 
stimulate PRL release. Thus, detailed characterization 
of the sequential changes in circulating PRL patterns 
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during the periparturitional period may disclose 
neuroendocrine features in the regulation of PRL se- 
cretion as influenced by pregnancy. 


Material and methods 


'Two groups of four patients who had uncomplicated 
pregnancies had received no medication (other than 
prenatal vitamins and ferrous sulfate) volunteered for 
this study. In one group, all four patients were primi- 
gravid. Blood samples were taken at weekly intervals 
from the thirty-fourth week of gestation until early 
spontaneous labor (three patients) or oxytocin-induced 
labor (one patient). Thereafter, sampling frequency 
was progressively increased to hourly during early 
labor, every 30 minutes during midlabor, and every 15 
minutes during the last two to three hours of labor, 
delivery, and the first four hours post partum. There- 
after, blood samples were obtained at increasing inter- 
vals until 24 hours post partum. During labor, all fcur 
patients received analgesic agents (meperidine alone or 
combined with hydroxyzine) on two or more occasions 
at intervals of three to four hours. One patient received 
continuous ep:dural blockade two hours prior to de- 
livery, and the other three had spinal anesthesia. 

The remain:ng four patients were delivered by re- 
peat cesarean section prior to the onset of labor, and 


they served as controls. Operation was performed with 
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Fig. 1. PRL curve (mean + S.E.M.; No. = 4) in the periparturitional period centered around the 
time of vaginal delivery (t — 0) and divided intc time phases (see text). 
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Fig. 2. PRL levels (mean + S.E.M.) centered around the time 
of elective repeat cesarean section prior to the onset of labor 
(No. = 4). | 


continuous epidural anesthesia in three patients and 
general anesthesia (nitrous oxide and halothane) in 
one patient. Since labor did not occur in these patients, 
blood samples were taken over a shorter period than in 
the other group. 

Serum concentrations of PRL, estradiol (F2), estrone 
(E3), progesterone (P), and cortisol were measured in 
all samples by radioimmunoassays as described previ- 
ously" Analysis of variance was employed in 
analysis of both PRL and steroid data. 


Results 


Fig. I shows the multiphasic pattern of PRL levels 
(mean + S.E.) during the periparturitional periods. In 
order to correlate PRL with steroid hormone patterns, 
the periparturitional period was divided into phases 
centered around the time of delivery (zero time). Dur- 
ing the last few weeks of pregnancy (Phase A), PRL 
levels showed frequent fluctuations with mean values 
comparable to those reported earlier.!^** !* These levels 
were maintained during early hours of labor (Phase B). 
However, during the ensuing hours of active labor, a 
remarkable decline in PRL levels occured, reaching a 
nadir about two hours prior to delivery (Phase C). 
There was some recovery during the last two hours 
before. delivery (Phase D), leading to a dramatic up- 
ward surge of PRL during the first two hours after 
delivery (Phase E). This parturitional surge of PRL was 
significantly higher (P « 0.00001) than the predelivery 
nadir and was also significantly higher (P « 0.04) than 
the values found in early labor. PRL levels fell pro- 
gressively during the subsequent five hours (Phase F) 
and reached a relatively constant level with random 
fluctuation during the next 16 hours (Phase G). 

The precipitous fall in PRL levels during active labor 
(Phase C) is in conflict with the known PRL-aug- 
menting effects of stress, anesthesia, etc. The fact 
that neither surgical stress nor the administration of 
anesthetic and analgesic agents induceg an increase in 
PRL levels (Fig. 2), even in the control patients, sug- 
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Fig. 3. Cortisol, P, E;, and E; levels (mean + S.E.M.) during 
each time phase (A to G) in four patients undergoing labor 
and vaginal delivery. Phase D (cross-hatched area) corre- 
sponds to the two hours immediately prior to delivery. The 
dotted line represents the multiphasic PRL secretion curve. 
*= P< 0.05, ** = P< 0.005, and *** = P < 0.0005 when 
compared with the preceding phase. 


gests that the responsiveness of the hypothalamic-PRL 
mechanism to factors known to-stimulate PRL release 
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in nonpregnant women is blunted in late pregnancy. 

Active labor is apparently required for the observed 
preparturitional fall in PRL. Significant changes in 
PRL levels were not observed in control patients who 
underwent elective cesarean section without labor (Fig. 
2). Of equal interest is the PRL surge which occured 
immediately following normal labor and delivery and 
which was absent in the control patients. Thus, the 
rapid fall and the subsequent upsurge of PRL appear 
to be uniquely associated with active labor. 

An attempt was made to determine if the observed 
changes in PRL levels during and following labor 
might be associated with changing steroid levels since 
estrogens? and glucocorticoids’? particularly are be- 
lieved to influence PRL secretion. As indicated in Fig. 
3, none of the four steroids measured during the vari- 
ous phases of labor and delivery exhibited changes 


. which correlated with the changes in PRL levels. Thus, 


the swings in serum PRL concentration may be in- 
fluenced. by neuroendocrine factors. 

Of interest is our recent finding in human subjects 
that dopamine infusion induces a prompt fall in PRL 
levels, followed by a rapid rebound when the infusion 
is terminated." Thus, a transient increase in tuberoin- 
fundibular dopaminergic activity during active labor 
could explain the observed changes in PRL levels dur- 
ing and following labor. However, data to support this 


hypothesis are not yet available, and further study is 


required. 
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Cyclic 3',5'-adenosine monophosphate in umbilical 
cord and maternal plasma before and after 


the onset of parturition 
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Significant arteriovenous differences in cord cyclic 3’,5’-adenosine monophosphate 
(CAMP) levels and between the maternal plasma (MP) and each cord vessel (mean 
umbilical artery [UA] > umbilical vein [UV] > MP) was observed. cAMP levels were 
significantly higher in the umbilical cord vessels and maternal plasma after vaginal delivery 
than they were following delivery by elective cesarean section before the onset of labor. 
The higher mean cAMP levels observed after parturition appeared to be more pronounced 
in the fetoplacental unit than in the maternal compartment. A significant positive correlation 
in cAMP levels between the UA and UV was also observed. (AM. J. OBsTET. GYNECOL. 


128: 219, 1977.) 


CEDARD AND ASSOCIATES! demonstrated that cyclic 
3',5'-adenosine monophosphate (CAMP) may be in- 
volved in the action of human chorionic gonadotropin 
(HCG) on the aromatization of androgens to estrogens 
in perfusion studies of the human placenta. More re- 
cently, it has been shown that cAMP may stimulate the 
production of HCG and estrogens in human tropho- 
blast in vitro. These observations prompted us to de- 
termine the levels of the nucleotide within the fetopla- 
cental unit and maternal compartment before and 
after the onset of labor, particularly since similar in 
vivo studies have demonstrated higher estrone levels in 
the umbilical venous circulation after the onset of par- 
turition.? Our results revealed significant increments in 
mean cAMP concentrations in newborn umbilical arte- 
rial (UA) and venous (UV) and maternal venous (MP) 
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plasma after vaginal delivery, as compared with mean 
concentrations following delivery by elective cesarean 
section without labor. 


Material and methods 


MP, UA, and UV plasma samples were obtained 
from 37 women with medically uncomplicated preg- 
nancies. The 14 women in Group A, including two 
with twin pregnancies, had spontaneous delivery after 
normal labor. The 23 women in Group B were deliv- 
ered by elective cesarean section without labor. The 
mean durations of pregnancy were similar, 39.2 and 
39,3 weeks, respectively. MP samples were collected 
just prior to delivery in Group A, while in Group B, 
samples were drawn following administration of pre- 
medication but prior to the induction of anesthesia. 
UA and UV samples were obtained from a length of 
doubly clamped umbilical cord immediately after birth. 
Infant weights were all above the tenth percentile for 
gestational age, and Apgar scores at five minutes were 
all above 7. No significant difference in the newborn 
or placental weights was observed between the two 
groups. Handling of plasma samples and the assay of 
CAMP by a competitive protein-binding technique have 
been described previously. All hemolyzed samples 
were discarded. Data were analyzed by Student’s t tests 
and linear correlation analysis on a Hewlett-Packard 
desk-top computer. 
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Table I. cAMP levels (picomoles per milliliter) in MP, UA, and UV plasma: Patient Group A 


(normal labor) and Group B (before labor) 


Mean + S.E.M. 16.2 + 1.9 12.7 + 1.0 
No. 14 23 
Pt «0.005 


48.9 + 4.2 


Group B 
29.6 + 2.9 35.8 + 3.4 . 24.4 + 2.8 
16* 23 16* 23 
<0.005 <0.01 





' The paired t test for difference in Group A between the mean MP and UA and the mean MP and UV values was p < 0.001; that 
for UA and UV was p < 0.01. In Group B, the difference for MP and UA, MP and UV, and UA and UV values was p < 0.001. 


*Includes two sets of twins. 
TUnpaired t test. 


Results 


MP, UA, and UV data are shown in Table I. The 


mean cAMP levels were significantly higher in the um- 
bilical and maternal circulations following delivery 
after spontaneous labor. Within both groups, mean 
UA exceeded mean UV levels, while mean MP values 
were lower in comparison to levels in both cord vessels. 
In Group A, UA levels were higher than those of the 
UV in 15 of the 16 neonates, the exception being a 
second twin. In Group B, mean UA levels exceeded 


UV values in 17 of the 23 newborn infants, while no | 


arteriovenous difference was observed in two. There 
was a significant positive correlation between UA and 
UV levels (r = 0.732; p < 0.0005;. 


Comment 


UA levels were higher than UV levels in most new- 
born infants, regardless of the manner of delivery. The 
mean cord arteriovenous difference and the difference 
between the MP level and value of each cord vessel 
were Significant in each group. Following spontaneous 


labor, significantly higher mean cAMP levels were ob-: 


served in the UA and UV samples in comparison to 
values in infants delivered by cesarean section without 
labor. Mean MP levels were also significantly higher 
(but less pronounced) following vaginal delivery. It is 
possible that these differences in the cord vessels and 
MP concentrations between the two groups may reflect 
the effect of complex endocrine factors that may be 
controling parturition. However, our results do not 
exclude the possible effects of medication administered 
before delivery or the stress of labor. Whatever the 


cause of the higher cAMP levels following vaginal de- 
livery, the effect in the fetoplacental circulation ap- 
pears more pronounced than that in the maternal 
compartment. The significant positive correlation be- 
tween UA and UV levels suggests that the fetoplacental 
unit maintains a constant equilibrium of the nucleotide 
concentrations in the umbilical circulation. It was of 
interest that the cord blood levels of the nucleotide 
were comparable to those we observed in the amniotic 
fluid. Thus, a positive fetal-maternal concentration 
gradient for cAMP appears to exist between the umbil- 
ical cord and the amniotic fluid levels in comparison 
with the MP values.' l 

Hormone-sensitive adenyl cyclase has been demon- 
strated in the fetal heart (catecholamines), fetal 
liver (glucagon and epinephrine), and adrenals (ad- 
renocorticotropic hormone) with limited stimulation in 
the skeletal muscle by catecholamines? Placental 
adenyl cyclase may be.activated by catecholamines’ and 
prostaglandins. HCG had a stimulatory effect on a 
“teased” placental preparation? and in perfusion 
studies! but not in placental homogenates.® 7 The high 
UA and UV levels we have observed in the newborn 
infant may have functional significance as demon- 
strated by these studies, as well as those demonstrating 
that cAMP may induce the production of estrogens 
and HCG in the trophoblast.? 


We would like to thank the attending physicians, 
house staff, and nursing staff, Department of Obstet- 
rics and Gynaecology, Vancouver General Hospital, 
for assistance in obtaining the blood samples. 
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was no exposure to potential environmental teratogens. The 
patient's first pregnancy resulted in a healthy son five and one 
half years previously. The second pregnancy was complicated 
by polyhydramnios and the premature delivery of a four 
pound, eight and one half ounce male infant as a double 
footling breech with a large lumbosacral meningomyelocele, 
severe hydrocephalus, small limbs, and a small mouth. The 
Apgar score was 2 at one minute with death occurring a few 
hours after birth. No autopsy was performed. 

On referral in the nineteenth week by dates of the third 
pregnancy, an amniogram showed a normal calvarium out- 
lined by positive contrast, but small parts and a spine could 
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odic acid Schiff were seen. The placenta had an area of focal 
necrosis, two arteries and a vein, and no areas of infarction or 
inflammation. Body weight and length and weight of both 
adrenals were below the tenth percentile growth curves for 39 
weeks. The liver, brain, kidneys, and thymus were within the 
range of growth for 37 weeks. 


This small-for-dates infant falls into the category of 
infants with multiple defects in morphogenesis of mul- 
tiple primary defects, rather than a single localized 
defect causing secondary anomalies. The pattern of 
anomalies here suggests the Treacher-Collins syn- 
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cidua on the maternal side and the fetal membranes 
were free of organisms or inflammation. Culture of the 
site of operation grew E. coli which matched those 


> a d r CAE. 
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of 100/68 and with all other signs normal. Examination re- 
vealed a vertex presentation, floating. The uterus measured 
36 cm. above the symphysis pubis. The fetal heart rate was 


140 beats 


ver minute, and the heart beat was heard in the 
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present. There were no anomalies of the liver, biliary tract, 
bowel, or urinary system identified grossly or microscopically. 
Two masses of lung tissue, measuring 3 by 4 by 4 cm. and 1 by 
| by 0.6 cm., were attached to the diaphragmatic surface of 
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staining that all Y sperm manifest the fluorescent spot 
indicative of the presence of the Y chromosome, this 
method may not reveal the true percentages of X and 
Y sperm. No one has ever observed the continuum of 
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rubber catheter. Since different brands of Foley cathe- 
ters of the same numerical size (i.e., F. 14.) are not 
uniform in length or internal diameter (I.D.), the in- 
formation sheet clearly indicates the specific size and 
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tive®. Although it is an uncommon lesion, it should be consi- 
dered in women presenting with an "acute abdomen". The 
tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features 
which may make preoperative diagnosis difficult. Some 
cases presented because of right upper quadrant masses, 
while most had signs and symptoms of acute intraperitoneal 
hemorrhage. Routine radiological and laboratory studies 


within a few months of beginning oral contraceptive use. In 
the first year of use, the prevalence of women with hyper- 
tension is low in users and may be no higher than that of a 
comparable group of nonusers. The prevalence in users in- 
creases, however, with longer exposure, and in the fifth year 
of use is two and a half to three times the reported preva- 
lence in the first year. Age is also strongly correlated with 
the development of hypertension in oral contraceptive us- 


have an increased risk of recurrence of jaundice while re- 
ceiving oral contraceptive therapy. If jaundice develops in 
ary patient receiving such drugs, the medication should be 
discontinued. 


6. Steroid hormones may be poorly metabolized in patients 
with impaired liver function and should be administered with 
caution in such patients. 
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SES SMITH KLINE DIAGNOSTICS 
14 880 West Maude Avenue, Sunnyvale, CA 94086 


A Division of Smith Kline Instruments, Inc. 
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and, thus, thrombocytopenia. A postmortem examina- 
tion of two children who died immediately after birth 
revealed intracranial hemorrhage. The remaining five 
children had moderate thrombocytopenia in the first 
week of life with platelet counts as low as 47,000 per 
cubic millimeter in the presence of severe pre- 
eclampsia without evidence of other predisposing 
causes. Table III shows the coagulation data on pre- 
eclamptic mothers. As can be seen, on the day of deliv- 
ery, the platelet counts ranged between 40,000 and 
156,000 per cubic millimeter. However, during the 
course of hospitalization, the counts ranged between 
20,000 and 120,000, with 80 per cent of the mothers 
having less than 100,000 platelets. The platelet counts 
were normal by the time of discharge, which was 
usually between the tenth and fourteenth day. There 
was no significant abnormality found in the prothrom- 
bin times and partial thromboplastin times. Table IV 
shows a comparison of the coagulation parameters of 
mothers with pre-eclampsia with their neonates. Seven 
of the 13 mothers were found to have fibrinogen less 
than 175 mg. per deciliter (range, 160 to 420 mg. per 
deciliter). Fibrin split products were positive in eight 
of 11 mothers tested. Although thrombocytopenia was 
the most common finding, the number of infants who 
had fibrin split products or fibrinogen concentration 
measured was small. The two infants with hypo- 
fibrinogenemia were hypoxic babies. 


Comment 

The significant part of this retrospective study 
showed that 17 of the 110 mothers with pre-eclampsia 
(15 per cent) seen in an 18 month period had throm- 
bocytopenia. Eight children from these 17 women also 
had reduced platelet counts. Although three of the 
eight could have had the thrombocytopenia explained 
by other intercurrent events, five had no underlying 
explanation except the possible relationship to the 
mothers' severe pre-eclampsia. 

Pritchard and associates," in a series of 95 patients 
with eclampsia, showed that thrombocytopenia oc- 
curred in 29 per cent of the patients. In the study, 
coagulation, studies were found to be normal in the 
mothers. Thus, it was believed that DIC was not the 
etiology of the thrombocytopenia. They concluded that 
thrombocytopenia may have evolved in these patients 
primarily from platelet adherence at sites of endothe- 
lial damage as a consequence of segmental vasospasm 
and vasodilation rather than-being triggered by the 
escape of thromboplastin from the placenta into the 
maternal circulation. Harker and Slichter’ have dem- 
onstrated with platelet turnover studies that a 
threefold increase in platelet consumption exists in 
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Table III. Maternal coagulation data on the day 
of delivery 





Platelets 40,000-156,000 / cu. mm. (normal = 
150,000-400,000/cu. mm.) 


Partial thrombo- 24-40 sec. (normal — 25-40 sec.) 
plastin time 


Prothrombin time 11-12 sec. (normal = 12-14 sec.) 


Fibrinogen 160-420 mg./dl. (normal — 175-400 
mg./dl.) 
Fibrinolytic 5/7 + (2 N.D.) (normal = 0%) 


split products 





N.D. = Not determined. 


Table IV. Comparison of coagulation parameters 
in mothers with thrombocytopenia and 
pre-eclampsia and their children during 


the hospital course 













Pro- 
























Fibrino- Pro- longed 
lytic longed partial 
duced | Reduced | split pro- thrombo- 
products | thrombin | plastin 
present time time 


Pre-eclamp- 17 (17) 7 (13) 8 (11) 4 (12) 4 (13) 
tic mother 


Children 8(14) 2 (3) 1 (1) 5 (6) 3 (6) 


Numbers in parentheses are the numbers of determina- 
tions. 


conditions such as homocystinuria, in which the en- 
dothelial surface is denuded and recurrent arterial 
thrombosis is a common event.? They also demon- 
strated that fibrinogen and plasminogen utilization 
remains normal in this process. It seems entirely rea- 
sonable that an abnormal placental endothelial surface 
could also allow increased consumption of platelets on 
the fetal and maternal sides of the placenta. This could 
explain the thrombocytopenia that has been noted in 
both mothers and neonates in the absence of other 
abnormalities in coagulation. 

Alternatively, studies by other investigators have im- 
plicated low-grade DIC in severe pre-eclampsia.* ^: ™ 
Of particular experimental interest is the study of 
Bishop and associates, in 1971, who infused throm- 
boplastin into pregnant sheep and showed that ac- 
quired coagulation abnormalities could be transferred 
from mother to fetus and from fetus to mother and 
that these abnormalities could be abolished with hepa- 
rin. If this experimental study has a human counter- 
part, then the thrombocytopenia that is noted in the 
fetus might be acquired by way of placental transfer of 
an unknown, and as yet undescribed, entity. In the 
majority of our patients, the low platelet counts in the 
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neonate could not be explained by DIC in mother, 
child, or both. Thus, the hypothesis that a damaged 


tion and function in the mother is required to confirm 
this and, in addition, more extensive examination of 





Ultrasound as an aid in intrauterine transfusion 
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Although the number of patients with Rh isoimmunization in pregnancy has been 
decreasing in recent years, intrauterine transfusion is still an important form of therapy for 
those patients whose infants have erythroblastosis. We have used both gray-scale and 
real-time ultrasonography for the last ten cases in which intrauterine transfusion was 
necessary. These techniques were used in preference to fluoroscopy and x-ray control to 
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exposure was kept to a minimum because of the poten- . 


. tial hazard of such an exposure.” * Accordingly, the 
intermittent short exposure led to misinterpretation of 
the fetal and intrauterine relationships. With ul- 
trasound control, especially with real-time scanning, 
the fetus can be visualized almost coristantly during 
the procedure. The fetal heart movement can be mon- 
itored, and the needle can be visualized as it enters 
the fetal peritoneal cavity. 

The ability to produce cross- sectional images is an- 
other advantage of ultrasound. The depth of the nee- 
dle and the depth of the fetus can be appreciated. With 
fluoroscopy, these structures superimpose and the spa- 
tial relatioriship of the needle tip to the fetal body is less 
accurate. 

The ultrasound, technique dinates the pretrans- 
fusion amniocentesis ahd contrast instillation as origi- 
nally advocated by Liley. Both of these steps carry 
separate complications, as outlined by Schwartz. It is 


interesting to speculate whether the reduction of con- ` 


trast material will lower the incidence of uterine irrita- 
bility and spontaneous premature labor which occur 
following intrauterine transfusion. Recently, Freda’ 


* 
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has reported 63 cases oi intrauterine transfusion in 
which 32 (51 pez cent) developed spontaneous pre- 
mature labor at an average gestational age of 31.5 
weeks, 

To date, we have had no complications that could be 
attributed to the use of ultrasound during the proce- 
dure. Specifically, there was no evidence of amnionitis 
or any infection that could have resulted from our lack 
of strict sterile technique. In four of the six patients, 
the placenta was predominantly anterior, and we were 
able to avoid traversing the placenta in all but one. In 
the latter case, the fetus died three days after the pro- 
cedure. Although death may have been because of pla- 
cental injury, the fetus and placenta were seen to be 
extremely: hydropic at both the ultrasound and the 


‘postmortem examinations, and death more likely re- 


sulted from the severity of the primary disease. 

In our hands, intrauterine transfusion with place- 
ment of the fetal peritoneal catheter by ultrasound 
guidance reduced radiation exposure to the fetus and 
is a simpler and more efficient technique than the pre- 
vious procedures which involved x-ray and fluoro- 
scopic control. 
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Wave-form analysis of intrauterine pressure curves with 
methods and models developed in cardiac research 


MEL L. BARCLAY, M.D. 
WILBUR DrzHART, M.S.E.E. 

.JOYCE E. MERCER, R.N. 
Eloise, Michigan 


With the Hill model of muscle dynamics and a modified cardiac model, a series of computer 
programs have been generaied which permit the description of certain aspects of uterine 
contractility and uterine function in human parturition. Patterns of labor relating to delivery 
outcome, dysfunctional uterine activity, and use of drugs are discussed with reference to 
the parameters measured in the study. Central tendencies among 70 spontaneous and 
induced labors (6,302 contractions) are presented and discussed. (AM. J. OBSTET. 


GYNECOL. 128: 242, 1977.) 


IN THE EARLY 1960's, cardiac physiologists and clin- 
. ical cardiologists began to make extensive use of data 
gathered from direct catheterization of the human 
heart. The availability of these data permitted the de- 
velopment and use of mathematical models of cardiac 
physiologv. | 
These models are basically composed of Hill's! 
force-velocity equations set into the geometry of a 
single-chambered pump. In using these models, the 
cardiologist and physiologist attempt to answer ques- 
tions relating to the efficiency of muscular contraction 
and to the chariges in the velocity and force of contrac- 
tion induced by disease and various drugs. Among 
others, Sonnenblick and associates? and Mason and col- 
leagues? have applied these models clinically in the 
diagnosis and treatment of intrinsic and extrinsic car- 
diac disease. Recently Thorne and co-workers! and 
Seitchik and Chatkoff? have begun to apply some of 
the analytic techniques used by cardiac physiologists to 
the study of the uterine contraction cycle. 
» Application of the cardiac model to uterine function 


is suggested by several similarities between the heart — 


and the pregnant human uterus. Both are muscular 
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organs. One is composed of fast-acting cardiac muscle 
and the other consists of more slowly acting smooth 
muscle. However, Csapo® has shown that the attributes 
of muscle function are similar in both smooth and 
striated muscle and that the two differ significantly 
only with regard to their rates of activity. 

Both heart and uterus have a pumping function. 
One pumps blood and the other pumps the products 
of conception. Both organs beat, one at less than one 
beat per minute and the other nearly 200 times faster. 
The heart and uterus are both electrically paced and 
have electrically active pacemaking zones.’ The two or- 
gans are similar, as well, in their responses to various 
drugs. Sparteine sulfate. an oxytocic agent, was used 
first in cardiac therapy.as an antiarrhythmic agent.’ 


‘Digitalis and propranolol, widely used cardioactive 


drugs, have been demonstrated to have myometrial as 
well as cardiac activity. - 

In addition to these similarities; the assumptions 
made in the mathematical design of the cardiac model 
such as uniformity of muscle wall thickness, single out- 
flow tract, and spheroidal configuration ofthe pump- 
ing chamber seem to apply more aptly to the uterus 
than to the heart. 

Our objective in this study was to determine whether 


the cardiac model, with some modifications related 
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mostly to the time and period of contraction, would 
serve to describe the action of the parturient human 
uterus in labor. Additional objectives were the mea- 
surement of the properties of labor and individual con- 
tractions with the parameters defined and comparison 
of the results with previously published data. The basic 
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Fig. 1. Two plots of a graphic method for extrapolating V(max). The diagram on the left is from 
cardiac data (Mason and associates, by permission). The diagram on the right is from uterine data. 


parameters we chose to measure were the maximum 
rate of change of intrauterine developed pressure with 
respect to time [dp/dt (max)] and the extrapolated ve- 
locity of muscular contraction at zero muscle load 
[ V(max)]. 


Material and methods 


The basic data consisted of tape-recorded in- 
trauterine pressure measurements made continuously 
with open-ended catheters. These measurements were 
obtained during the clinical management of 70 women 
in labor at the Obstetrical Unit of Wayne County Gen- 
eral Hospital, Eloise, Michigan. The taped data were 
collected from a standard fetal monitoring instrument* 
by means of an FM magnetic tape recorder.t A calibra- 


tion signal generated by the fetal monitor was used for, 


purposes of calibrating the magnetic tape record at the 
start of the recording after the pressure transducer 
had been zeroed at atmospheric pressure. Data were 
recorded at 15/16 inch per second. 

Of the 70 women included in the study, 35 (50 per 
cent) were primiparous with a.mean age of 18.60 
years (S.D. + 2.1 years); and 35 patients (50 per cent) 
were multiparous with a mean age of 23.85 years 
(S.D. + 4.16 years). All patients, with the exception of 
one who is described later, were at term. The largest 
number of recorded contractions in a single labor was 
219, and the smallest number was seven. The total 

*Corometrics 101 fetal monitor. 

tHewlett-Packard Model 3960 FM data recorder. 


number of contractions processed was 6,302. The 70 
labors include both spontaneous and induced labors. 
Of the induced or augmented labors, 30 were stimu- 
lated with oxytecin and 18 were stimulated with pros- 
taglandin E». Five patients received both prostaglandin 
and oxytocin. All the inductions were performed with 
continuous intravenous infusion pumps. 

Forty-five patients (64.3 per cent) received narcotic 


. and various ataractic agents during the course of labor. 


Seventeen patients (24.5 per cent) received intrapar- 
tum anesthesia of paracervical, caudal, or epidural 
types. Two patients were treated with magnesium 'sul- 
fate and antihypertensive drugs at sometime during 
their recorded labors. There were two sets of twins (2.9 
per cent) and five patients who required cesarean sec- 
tion (7.14 per cent). 

This collection of patients reflects the general 
characteristics of the population of obstetric cases seen 
at Wayne County General Hospital. The only criteria 
for inclusion in this study were spontaneous or induced 
labor, intrauterine monitoring indicated by clinical cir- 
cumstances, and the presence of one of the authors to 
calibrate the instrumerits and make clinical notes. 

The taped data were processed by an analogue digi- 
tal computer system* at 15 inches per second. Com- 
puter processing is divided into three phases. In Phase 
], the computer suppresses artifacts and statistically 
smoothes the data. In Phase 2, it identifies the uterine 
contractions and computes five parameters for each 


*LINC-3, Digital Equipment Corporation. 


244 Barclay, DeHart, and Mercer 


1.6 
1.4 
2 ] 
1.0 
dp/dt (max) 
-mmHg/sec. 


i5. 33 45 


I hr. 





15 


june 1, 1977 
Am. J. Obstet. Gynecol. 


30 45 


2hrs. 30 45 3hrs, !5 


Time Elapsed 


Fig. 2. Mean dp/dt(max) averaged over 15 minute intervals in the spontaneous labor of an unmedi- 
cated, unanesthetized, 26-year-old multigravid woman. Points with no standard error indicated were 
the only contractions in-the time interval depicted. 
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Fig. 3. Trends in V(max) for the labor described in Fig. 2, 
“with a stiffness coefficient of 50 assumed. 


contraction from the pressure-time data resulting from 
Phase ]. In Phase 3, the five parameters are analyzed 
statistically with programs available from the Statistical ` 
Research Laboratory of the University of Michigan. 
The Phase 1 computations and the contraction iden- 
tification portion of Phase 2 are described in detail 
elsewhere.^ — ; 

The five parameters computed are: (1) the maxi- 
mum developed pressure, P(max); (2) the maximum 
rate of pressure rise with respect to time, dp/dt- 
(max); (3) the extrapolated maximum muscle velocity, 


. V(max); (4) the slope of the linear regression line used 


to determine V(max), B1; and (5) the standard devia- 
tion of points used in defining the regression line, 
SVAR.. 0 i 
Minicomputer instrumentation allows the whole 
process described above, including data , collection, 
computations of Phases 1, 2, and 3, and display of a 
variety of results, to be accomplished on line in real 
time for several patients simultaneously. However, on- 
line techniques were not utilized in this study. 
Results ; | 
The concept of isovolumic contraction is central to 
the use of this model and to the assumptions which 
allow computation of muscle velocity from pressure 
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Fig. 4. Mean values of dp/dt(max) plotted versus time elapsed 
in monitored labors for the total population of contractions. 


data alone. In the heart, the isovolumic phase of con- 
traction commences with the onset of ventricular con- 
traction and ends with the opening of the aortic valve 
in systole. Kriewall's data indicate a similar chronol- 
ogy of events in uterine contraction, with maximum 
cervical change occurring later in time than the devel- 
opment of maximum intrauterine pressure. 

Fig. 1 illustrates two typical curves of the quotient of 
the first derivative of developed pressure, dp/dt, and 
the instantaneous isovolumic pressure (IP) plotted ver- 
sus the instantaneous isovolumic pressure. These 
curves, based on pressure measurements alone, are the 
ones used in cardiac modelling to determine the ex- 
trapolated value, V(max). For model purposes, the im- 
portant part of this curve is the relatively straight por- 
tion on the descending limb that can be fitted to a 
straight line which intersects the zero pressure ordi- 
nate. The intercept is the value known as V(max). The 
curve on the left in Fig. 1 1s derived from cardiac data 
and the one on the right is obtained from uterine data. 
The curves are similar in shape for both the uterus and 
the heart. 

The important difference between these two curves 
relates to the time frame in which the recorded events 
are measured. In the case of the heart, the events pic- 
tured in the graphic illustration take place in a few 
milliseconds, while in the uterine data the same con- 
tractile event occurs over many seconds. 

Several examples of trends in dp/dt(max) and 
V(max) are depicted in Figs. 2 to 12. Figs. 2 and 3 
graphically demonstrate the trends in dp/dt(max), the 
maximum rate of pressure Change, and V(max), re- 
spectively, during the labor of a multiparous woman. 
The labor pictured is that of a 26-year-old woman, 
gravida 3, para 2, who received no augmentation, 
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Fig. 5. Mean values for V(max) with a stiffness coefficient of 
50 assumed among the total population of contractions. 


anesthesia, or medication during labor. Each point on 
the graph is the mean value of dp/dt(max) or V(max) 
averaged over tne preceding 15 minute interval. The 
standard error of each of the mean values is also indi- 
cated, The time interval utilized is arbitrary and is easily 
varied by the statistical capabilities of the computer. 


= Activity may be monitored in any real time interval. 


Fig. 4 shows the parameter dp/dt(max) in the total 
population of labors, monitored in terms of 60 minute 
intervals. T'he pattern is similar in configuration to that 
pictured in Fig. 2. Fig. 5 illustrates trends in V(max) in 
the total population of contractions. Table I describes 
central tendencies for the parameters studied here 
among the total population of contractions. 

Figs. 6 to 8 describe the patterns of dp/dt(max) and 
V(max) in two labors clinically diagnosed as cases of 
cephalopelvic disproportion. Friedman's'* curves for 
each of these labors appear in the insets in the figures. 
Each of these patient's labors is characterized by an 
absence of an :ncreasing trend in dp/dt(max) as labor 
progresses. One of the two labors is characterized by 
decreasing mean values of dp/dt(max) and greater 
variability of the measure than the other. 

Figs. 9 and 10 depict the trends in the labor of an 
18-year-old primigravida, with total abruptio placen- 
tae. This labor ended in the delivery of a 1,200 gram 
stillborn fetus at 32 weeks' gestation. The total dura- 


tion of labor was four hours, 53 minutes. 


Fig. 11 shows trends in dp/dt(max) in the labor of a 
woman whose labor was stimulated with intravenous 
prostaglandin Es. 

In Fig. 12, the value of dp/dt(max) in the labor of a 
multigravid woman is plotted versus the real time of 
contraction occurrence in the monitored labor. The 
administration of a paracervical anesthetic with one 
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Fig. 6. Mean values and standard errors for dp/dt(max) over 15 minute intervals in the labor of a 
primigravid woman with clinically diagnosed cephalopelvic disproportion. A Friedman" graph ap- 


pears in the inset. Fetal weight was 3,600 grams. 
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Fig. 7. Mean values and standard errors for dp/dt(max) at 15 minute intervals in the labor of a 
primigravid woman with clinically diagnosed cephalopelvic disproportion. Fetal weight was 4,224 


grams. 


per cent lidocaine and the clinically observed dura- 
tion of pain relief occur in the cross-hatched area. The 
values of dp/dt(max) in the interval of clinical anes- 
thetic effect show less statistical variation (P-< 0.001, 
one-way analvsis of variance) than that noted in the 
segments of the labor preceding the anesthesia and 
following disappearance of patient-reported pain re- 
lief. A return to greater variability coincided with an 
observed decrease in patient comfort. 


Comment 


Caldeyro-Barcia and Poseiro have devised a 
method for quantitating uterine activity which incor- 
porates a summative time and pressure-related mea- 
sure, the Montevideo unit. This is arbitrarily defined as 
the sum of peak-amplitude frequency-of-occurrence 
products for contractions occurring in a 10 minute 
interval. Although this measurement does give in- 
formation relating to uterine activity, it does not 
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Fig. 9. Mean values of dp/dt(max) over 15 minute intervals in 
the labor of a primigravid woman with abruptio placentae at 
32 weeks' gestation. Fetal weight was 1,200 grams. 


specifically involve other measurable aspects of single 
uterine contractions. Because the Montevideo unit is 
arbitrarily defined, it is not easily applied to other pa- 


rameters. By using a force-vélocity model, the mea- ” 


surements can be manipulated within a framework of 
Newtonian and :Hill model force-velocity equations. 
- Because these equations describe multiple interactions 
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Fig. 10. Mean values of V(max) over 15 minute intervals in 
the labor depicted in Fig. 9. 


between force and velocity; more intricate descriptions 
of uterine function are theoretically possible, including 
estimates of work, power, and mechanical efficiency. 

The relevance of these measures is not that they de- 
scribe velocity or other changes in rate per se but that 
they make possible a standardized examination of large 
numbers of uterine contractions. By analysis of many 
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Fig. 11: Mean values of dp/dt(max) in a labor stimulated with prostaglandin E;. Points with no 
standard error indicate only single contractions in the interval depicted. 


Table I. Description of central tendencies for the parameters studied 


P(max) mm. Hg ^ 32.9 +18.3 
dp/dt(max) mm. Hg/sec. 1.6 El 
V(max) ML.*/sec. 16.8 + 6.2 
Bl ML.*/sec./mm. Hg 0.66 + 0.67 
SVAR 0.14 + 0.16. 


ML.*/sec./mm. Hg . 


ML = Muscle lengths. . 
*With a stiffness coefficient (dt/d!) of 100 assumed. 


Table II. Comparison of inean values of 
dp/dt(max) and P(max) 





No. of | 
contractions 


Current = 1.6 32.9 6,302 | 

Seitchik and 2.4 40.4 827 
Chatkoff* 

Thorne and 2.1 43.6 636 
associates’ 


contractions with regard to these criteria, a normative ` 
set of data is developed. It is these normative data that : 
allow classification and comparison of all subsequent 
contractions with all that have occurred previously. By 
examining the parameters defined in this model over 
the duration of labor, trends in each gi the variables 
may be examined over time. 

The values of V(max) determined by the extrapola- 
tive method are dependent on the stiffness factor (dt/ 
dl, tension/length ratio) of the muscle involved. This 
has been determined in the case of the papillary muscle 


30. 4 6.00-133.3 26.1 19.4-32.8 
` 1.4 0.024-16.9 0.91 0.024-1.8 
16.7 0.23-65.0 17.3 13.4-20.7 
0.43 0.0053-6.3 0.33 0.00054-0.66 
0.086 0.0032-0.9¢ 0.055 0.0031-0.11 


of the heart, but it has not been established for the 
uterus during parturition. In this study a pro- 
portionality factor of 10 was used to obtain easily ma- 
nipulatable values of V(max). When the value of the 


stiffness coefficient for uterine muscle under condi- 


. tions of labor becomes available, these numbers may 
easily be converted to more physically representational 


estimates of muscle contractile-element velocity. 
Because of the current lack of a stiffness coefficient, 


the V(max) numbers derived in this study should be: 


considered indices to muscular velocity in the same way 
that such clinical entitites as creatinine clearance are 
used to assess renal function. 

In cardiac analyses, dp/dt is thought to be dependent 
on a multitude of factors including the loading condi- 
- tion of the myocardium, arterial diastolic pressure, and 
frequency of contraction. Dp/dt is increased with in- 
creasing arterial diastolic pressure and increasing heart 
rate. Irregular ventricular activity, such as in left bun- 
dle branch block, may lower instantaneous dp/dt and 
dp/dt(max). Dp/dt(max) is also lowered in abnormal 
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Fig. 12. Dp/dt(max). of individual contractions plotted Versus, real’ time of occurrence. The shaded 
area represents the administration and duration of clinical effectiveness of a paracervical anesthetic 


with oné per cent lidocaine. . 


sequences óf ventricular contraction due to segmental. 
disease.” 

On a cellular level, dui dti is thought t to be associated | 
with the rate of binding of activator calcium ions to the “ 
protein troponin, which in turn regulates. the estab- - 
lishment of interactive sites between actin and myosin, 
Dp/dt is thought by some investigators to represent the. 
rate of eel of calcium to- the contractile, ap 
paratus." PE | 

Vímas) i is thought’ to ‘reflect the intensity or rate of 
interaction of actomyosin- binding sites, and it thereby 
correlates with myonballas Se high- energy, pue 
phate bonding. . ; 

Previously published dati 5 Ge Table II) alice! 
values of dp/dt(max) and P(max) which are somewhat ` 
larger than the values reported here. Differences may : 
be attributable to differences in methodology. of con- 
traction processing or may represent real differences 
in the popülations, studied. The prócessing techniques ` 
used in-this study accept contractile events as possibly - 
bonafide if the developed pressure exceeds 6 mm. Hg: . 
Thorne afd. associates! and Seitchik ‘and Chatkoff® 
have used diagnostic techniques with a cut-off level of , 
10 mm. Bg. In the pooled. data used in the current ` 


dE 


- 


J 


"a 


„study, 535 contractions below 10 mm. Hg satisfied the 


- other criteria of definition. A higher threshold of rec- 


^, 


' ognition in the cited studies could explain a greater 


. positive skew and thus the higher values for dp/ 

' di(max) and Pimax). Thorne and colleagues did note 
| that the patients in their study group had labors which 
"were more rapid than the eightieth percentile in 


Friedman’ 's'* data. The varied nature of the population 
in this study may also. have considerably affected the 
measurements. l 

All of the variables described here are used to define 


,Várious. aspects of muscle contractility.. Together, these 
measures provide indices to uterine function and per- 


mit more intricate description of patterns of labor, in- 
dividual. contractions, and drug effects. These mea- 
sures along. with those done by others such as Seitchik 
and Chatkoff and Friedman? will perhaps increase ~ 


‘the - knowledge of fundamental aspects of the labor 
"process. Measurement techniques which ‘assess both 
“individual contractions and patterns in the total labor 


may provide more complete definitions of labor dys- 


: function and thereby allow for larger : numbers of situa- 


tions where therapeutic, intervention is possible and 


a beneficial. 


- 
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The effect of progesterone. on estrogen-induced 


uterine blood flow 


ROBERT RESNIK 
GARY W. BRINE 
MICHAEL H. PLUMER 
San Diego, California 


The effect of progesterone on estrogen-induced uterine blood flow was investigated in 
repeated experiments in seven nonpregnant, oophorectomized ewes witn chronically 
implanted electromagnetic flow probes and catheters inserted into branches. of the uterine 
arteries. Administered alone, progesterone has no effect on base-line uterine blood flow. 
Following intramuscular injection of progesterone (3 to 5 mg. per kilogram of body weight), 
peak uterine blood flow responses to 1 ug of estradiol-178 were suppressed by 25 per cent ` 
compared to those of control animals. Direct intra-arterial infusion of progesterone, at 
concentrations sufficient to reproduce uterine venous levels observed in late pregnancy in 
the sheep, inhibited estrogen-induced uterine blood flow by 20 per cent. The findings 
support the hypothesis that progesterone modulates the estrogen-induced flaw responses 
in both the pregnant and nonpregnant uterine vascular bed. (AM. J. OBSTET. GYNECOL. 


128: 251, 1977.) 


IT IS WELL established that estrogens produce dra- 
matic increases in uterine blood flow." ? Thirty minutes 
following a uterine intra-arterial injection of 1 wg of 
estradiol-178 in the nonpregnant, castrate ewe, blood 
flow increases, reaching a peak at two hours which ap- 
proximates midpregnancy flow rates. Modulation of 
this estrogen-induced flow response by progesterone 
has been a subject of considerable interest. Observa- 
tions by several investigators, notably, Greiss and An- 
derson? and Caton and associates,! suggest that proges- 
terone suppresses the estrogen-sensitive blood flow 
response. However, these studies reported flows which 
were recorded following the intramuscular administra- 
tion of progesterone, and plasma hormone levels 
were not measured. Consequently, it is not known 
when, or in what concentrations, progesterone first 
appeared in the uterine arteriovenous blood. 
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An experimental model first described by Killam and 
co-workers! is suitable for studying the effects of 
intra-arterially administered progesterone on estro- 
gen-induced uterine blood flow. It consists of a non- 
pregnant, castrate ewe equipped with chronically im- 
planted electromagnetic flow probes around both 
uterine arteries and with catheters inserted inta the 
lumina of these arteries via side branches. This allows 
for the infusion of known concentrations of progester- 
one directly into the target organ. 

The purpose of this investigation is to re-examine 
the effects of intramuscularly administered progester- 
one on the estrogen-evoked uterine blood flow re- 


sponse, and to compare the responses to those pro- 


duced by iniusion of the hormone directly into the 
uterine arterial circulation. 


Material and methods 


Seven oophorectomized, nonpregnant, parous 
Western ewes were used during this investigation. The 
surgical and anesthetic procedures have been de- 
scribed in detail previously." * After laparotomy, elec- 
tromagnetic flow probes (Micron Instruments Compa- 
ny, Los Angeles, California) were placed around the 
uterine arteries, and polyvinyl catheters (inside diam- 
eter, 0.58 mm. and outer diameter, 1.2 mm.) were in- 
serted into the most lateral branches of each uterine 
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Fig. 1. Bar graphs of mean uterine blood How + S.E.M. at 
base-line levels (B), after estrogen stimulation (E), and follow- 
ing estrogen stimulation with prior intramuscular progester- 
one administration (E + P). Flows depicted on the left are 
those recorded through a single uterine artery in one ewe; 
those on the right are flow recordings through both uterine 
arteries in a second animal. Numbers within parentheses rep- 
resent experimental observations. **, Suppression of estro- 
gen-induced flow by progesterone significant at p = < 0.001. 


artery distal to the bifurcation. These were advanced to ' 


within 0.5 cm. of the bifurcation, allowing for direct 
intra-arterial injections of estradiol-178 and progester- 
one. Catheterization of the main uterine vein was ac- 
complished by retrograde insertion through periph- 
eral venous branches. Aortic catheters were placed via 
the femoral artery. 

All animals were placed in rectangular stalls 
postoperative-y and left in the laboratory for the dura- 
tion of the study. Experiments were carried out after 
the sixth postoperative day, when peak flow responses 
. to estradiol-178 were reproducible on a daily basis.’ 
The uterine zrterial low was measured with square- 
wave electromagnetic flow meters (Micron Instruments 
Company, Los Angeles, California). Flow signals were 
electronicallv integrated and displayed on a pen re- 
corder (Brusn Instruments Company, Cleveland, 
Ohio) run at tae speed of 1 mm. per minute. Arterial 
pressure was measured with a pressure transducer. 

Estradiol-17B8 (Sigma Chemical Company, St. Louis, 
Missouri) was prepared for intra-arterial injection by 
dissolving the estrogen in absolute alcohol and diluting 
the stock solution in 0.9 per cent saline. The final 
ethanol concentration in the working solution was 0.1 
per cent by volume. Progesterone dissolved in peanut 
oil (Lipo-lutin, Parke, Davis and Company, Detroit, 
Michigan) was used.for studies involving the effect of 
this agent on estrogen-induced blood flow following 
intramuscular administration. For intra-arterial exper: 
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iments, progesterone (Sigma Chemical Company, St. 
Louis, Missouri) was dissolved in propylene glycol to 
form a stock solution with a concentration of 1 mg. per 
milliliter. The working solution was prepared by stir- 
ring 0.96 ml. of stock solution in 8.7 ml. of 25 per cent 


| salt-poor albumin (Albumisol, Merck Sharp & Dohme, 


West Point, Pennsylvania) and then diluting with 0.9 
per cent saline to a final progesterone concentration of 
16 wg per milliliter. 

Two animals were used to study the effect of in- 
tramuscular progesterone on estrogen-induced uterine 
blood flow. Previous investigation had shown that max- 
imum vasodilatation occurred with an intra-arterial 
dose of 1 ug of estradiol-178.' Accordingly, all proges- 
terone effects were compared to that reference dose. 
After achieving reproducible peak flows for three days, 
progesterone (3 to 5 mg. per kilogram of body weight) 
was Injected into the gluteal muscle at seven-day inter- 
vals, and peak flow following intra-arterial estrogen 
injection was measured daily. The study was controlled 
by flow measurements following gluteal injections 
of peanut oil. | 

The effects of intra-arterial progesterone on estro- 
gen-induced flow responses were observed in five 
animals. Progesterone was administered by a constant- 
infusion pump (Harvard Apparatus Co., Millis, Mas- 
sachusetts) at a rate of 0.247 ml. per minute into the 
artery of one uterine horn for 120 minutes prior to- 
and 30 minutes following the estrogen injection. Since 
base-line blood flow at the time of the infusion was 17 
ml. per minute, the calculated concentration of proges- 
terone in uterine arterial blood was approximately 235 


‘ng. per milliliter. On alternate days, peak flow re- 


sponses to estrogen were measured following infusion 
of the diluant without progesterone. — | 
Progesterone levels in the uterine venous and aortic 
blood were measured in repeated experiments in two 
of the five animals. Aliquots of 5 ml. of blood were 
removed at five minutes prior to the progesterone 
infusion, immediately prior to the administration of 
estrogen, and 5 minutes following termination of pro- 
gesterone. Plasma progesterone was assayed by the. 
method of Garza and co-workers? — - : 


Results . 


Effect of intramuscular progesterone on estrogen- 
induced uterine blood flow. Following progesterone 
administration, the peak flows produced by 1 pg of 
estradiol-178 were significantly reduced for three days, 
after which they returned to control levels. Accord- 
ingly, the flows observed on those three days were 
compared to control levels (two or three days). The 
mean magnitude of progesterone inhibition of estro- 
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Fig. 2. Bar graph of mean uterine blood flow + S.E.M. at 
base-line levels (B), after estrogen injection (E) on control 
days, and following estrogen stimulation with prior intra- 
arterial progesterone infusion (E + P). Recorded flows are 
through one uterine artery and represent data pooled from 
five ewes. Numbers within parentheses represent experimen- 
tal observations. *, Suppression of estrogen-induced flow by 
progesterone significant at p — « 0.005. : 


gen-induced uterine blood flow was 25 per cent in the 
two sheep studied. Control injections of peanut oil 
had no effect on blood flow responses, and no changes 
in mean arterial pressure were observed in any of the 
experiments. A comparison of estrogen-induced flow 
responses before and after intramuscular injection of 
progesterone in the two sheep is summarized in Fig. 1. 

Effect of intra-arterial progesterone on estrogen- 
induced uterine blood flow. Uterine blood flow mea- 
surements were recorded following intra-arterial infu- 
sion of progesterone and its diluant on alternate days. 


Progesterone consistently lowered the peak uterine 


blood flow response evoked by 1 ug of estradiol-17£. 
The comparative flow responses during control and 
progesterone infusion for the five animals were pooled 
and are shown in Fig. 2. The average magnitude of 
inhibition was 20 per cent. Progesterone influenced 
only the peak uterine blood flow achieved by estrogen 


injection and had no effect on the time at which flows ` 


began to increase, reached maximum, or returned to 
base line. 
Uterine venous progesterone concentrations. Con- 


comitant blood flow and uterine venous progesterone - 


measurements were determined in two sheep, and the 
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Fig. 3. Progesterone concentrations (mean+ S.E.M.) in the 
aortic (4) and uterine verious (V) blood prior to intra-arterial 
progesterone infusion (/), immediately prior to estrogen 
injection (2), and five minutes following termination of estro- 
gen infusion (3). Numbers above bars represent experimental 


_ observations. 


latter values are shown in Fig. 3. A mean of 50 ng. per 
milliliter was observed during intra-arterial progester- 
one infusion, a value which approximates that ob- 
served in uterine venous blood in late pregnancy in the 
ewe. Arterial concentrations from aortic blood during 
infusion were not significantly higher than preinfusion 
values. 


# 


Comment 


Previous reports, as well as preliminary investigation 
in our laboratory, have shown that progesterone alone 
has no effect on base-line uterine blood flow in the 
nonpregnant, castrate ewe. The data presented here 
confirm earlier observations? * that intramuscular ad- 
ministration of progesterone inhibits estrogen-induced 
uterine blood flow. The magnitude of the inhibition in 
our studies was 25 per cent, which approximates the 30 
per cent suppression found by Greiss and Anderson? 

However, it is difficult to interpret steroid-target 
tissue interactions following systemic administration, 
since the hormone may undergo extensive peripheral 
metabolic alteration before reaching its site of action. 
Previous studies have the additional limitation of not 
having measured progesterone concentrations in the 
uterine arteriovenous circulation. Consequently, it is 
nct known whether the uterus was exposed to physio- 
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logic concentrations of the hormone. Uterine venous 
concentrations of progesterone in pregnant ewes with 
one fetus and without a corpus luteum rise from ap- 
proximately 18 ng. per milliliter at gestational Day 100 
to 45 to 60 ng. per milliliter between Day 120 and Day 
140.° These levels are similar to the values we observed 
in the uterine venous effluent (50 ng. per milliliter) 
following intra-arterial progesterone infusion and 
demonstrate for the first time that progesterone will 
significantly inhibit estrogen-induced uterine blood 


flow under experimental conditions which simulate 


the environment of late pregnancy. ; 
Modulation of uterine blood flow by progesterone 


has also been described in pregnant animals. Caton . 


and co-workers,’ showed that progesterone adminis- 
tration to early pregnant ewes significantly decreases 
uterine blood flow. Additional evidence is provided by 
the findings of Huckabee and co-workers,® who dem- 
onstrated that the rate of uterine blood. flow per unit 
weight of tissue nourished increased to the sixtieth day 


of gestation in the ewe and then decreased to term. 


Coincidentally, and possibly related, is the fact that the 

progesterone concentration in the peripheral plasma 
. of the pregnant ewe is at luteal phase levels until a 
gestational age of 50 to 60 days, after which it increases 
by a tactor of two tọ five times that found in early 
pregnancy.” 


“of protein synthesis, 
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The mechanism by which progesterone decreases 
estrogen-induced uterine blood flow is unclear. 
Astwood'? was the first to describe an antagonistic ef- 
fect of progesterone on uterine water imbibition after 
estrogen treatment. More recently, the degree of inhi- 
bition has been reported to approximate 23 per cent," 


a value remarkably close to the blood flow suppression 


presented in this paper. This similarity takes on more 
significance since it was previously found in our lab- 
ortory. that uterine blood flow and water imbibition 
are closely related, if.not identical, physiologic phe- 
nomena.” Since both events are blocked by inhibitors 
it is likely that they are pre- 
ceded by estrogen-receptor binding. Hsueh and col- 
leagues" demonstrated that progesterone depletes the 
quantity of cytoplasmic estrogen receptor, which re- 
duces the sensitivity of the uterus to subsequent estro- 


. gen action. Conversely, removal of the corpus luteum | 


results in increased abilitv of the uterus to bind estro- 
gen.? When these observations are combined, it is 
reasonable to speculate that progesterone may inhibit 
estrogen-induced uterine blood flow by partially de- 
pleting the amount of cvtosol receptor available for 
estrogen binding. 





REFERENCES 


1. Killam, A. P., Rosenfeld, C. R., Battaglia, F. C., Mzkow- 
ski, E. L., and Meschia, G.: Effect of estrogens on the 
uterine blood flow of oophorectomized ewes, Am. J. 
GssTrET. GYNECOL. 115: 1045, 1973. .. 

2. Resnik, R., Killam, A. P., Battaglia, F. C., Makowski, E. D. 
and Meschia, G.: The stimulation oi uterine blood flow by 
various estrogens, Endocrinology 94: 1192, 1974. 

3. Greiss, F. C., and Anderson, S. G.: Effect of ovarian hor- 
mones on the uterine vascular bed, Am. J. OBSTET. 
GYNECOL. 107: 829, 1970. 

4. Caton, D., Abrams, R. M., Clapp, J. F., and Barron, D. 
H.:.The effect of exogenous progesterone on the rate of 
blood flow of the uterus of ovariectomized sheep, Q. J. 
Exp. Physiol. 59: 225, 1974. 

5. Garza, R., Burns, B., Manlimos, F., Abraham, G.: 
Radioimmunoassay of plasma progesterone without 
chromatography, Anal. Lett. 8: 225, 1975. 

6. Mattner, P. E., and Thorburn, G. D.: Progesterone in 
utero-ovarian venous plasma during pregnancy in ewes, 
J. Reprod. Fertil. 24: 140, 1971. 

7. Caton, D., Abrams, R. M., Lackore, L. K., James, G. B., 

‘and Barron, D. H.: Effects of progesterone administra- 
tion on the rate of uterine blood flow of early pregnant 


sheep, in Comline, K. S., Cross, K, W., Dawes, G. S., and 
Nathanielsz, P. W., editors: Foetal and Neonatal Physi- 
ology, London 1972, Cambridge University Press, p. 286. 

8. Huckabee, W. E., Crenshaw, M. C., Curet, L. B., and 
Barron, D. H:: Uterine blood flow and oxygen consump- 
tion in the unrestrained pregnant ewe, Q. J. Exp. Physiol. 

. 57: 12, 1972. 

9. Bassett, J. M., Oxborrow, T. J., Smith, I. D., and Thor- ` 
burn, G. D.: The concentration of progesterone in the 
peripheral plasma of the pregnant ewe, J. Endocrinol. 45: 
449,.1969. . 


10. Astwood, E. B.: Time relations in the cyclic release of 


ovarian hormones in the rat, Am. J. Physiol. 126: 424, 
1939. 

11. Hsueh, A. J. W., Peck, E. J., and Clark, J. H.: Progester- 
one antagonism of the estrogen receptor and estrogen 
induced uterine growth, Nature 254: 337, 1975. 

12. Mueller, G. C., Gorski, J., and Aizawa, Y.: The role of 
protein synthesis in early estrogen action, Proc. Natl. 
Acad. Sci. U. S. A. 47: 164, 1960. 

13. Jacobsen, H. I., Keyes, P. L., and Bullock, P. W.: Regula-. 
tion of uterine. estrogen receptor by luteal progesterone 
in the pseudopregnant rabbit, Biol. Reprod. 7: 108, 1972. 


* 


.* 


Effect of oral contraceptives on blood folate 


levels in pregnancy 


OLGA MARTINEZ, Pu.D. 
DAPHNE A. ROE, M.D. 
Ithaca, New York 


An investigation was carried out to assess residual effects of oral contraceptives on the 
folate status of pregnant women who had discontinued intake of these drugs within six 
months of conception. The sample population of middle class women consisted of users 
and nonusers of oral contraceptives of similar age groups. Subgroups were those studied 
initially during the summer (May to July) or winter (October to January). Red blood cell 
folate values showed seasonal variability and were lower in the winter months. Oral 
contraceptive users had lower plasma and red blood cell folate values than did the 


respective control subjects. Red blood cell folate values were more affected by previous 


drug use in the winter group than in the summer group. Dietary folate was found to have a 
significant effect on plasma and red cell folate; such for any one level of intake, blood folate 
values were significantly lower in oral contraceptive users. (AM. J. OBSTET. GYNECOL. 128: 


255, 1977.) 


AN ASSOCIATION between the use of oral contracep- 
tives and disturbed folic acid metabolism has been re- 
ported by several investigators." * Laboratory findings 
include depressed plasma and erythrocyte folate values 
and, infrequently, megaloblastic anemia. 

In one of these reports, Shojania and associates* ob- 
served that since pregnant women are prone to de- 
velop folate deficiency, especially as pregnancy ad- 
vances, it is logical to expect that women who become 
pregnant shortly after stopping the use of contracep- 
tive steroids would have a higher chance of developing 
folate deficiency and complications attributed to this 
deficiency. Since drug-induced folate deficiency in 
pregnancy could prejudice maternal health and feta] 
development, investigation of this hypothesis was 
undertaken. 

The present study will show whether or not women 
who use oral contraceptives within six months of 
conception. exhibit lower blood folate levels in the 
first trimester of pregnancy and assess factors which 
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may enhance the risk of folate deficiency in these 
women.* 


Material and methods 


Two groups of women attending a prenatal clinic 
were chosen on a voluntary basis as subjects for this 
study. All of them were in the first trimester of preg- 
nancy. The first group, designated the summer group, 
consisted of 41 women who were recruited during the 
months of May to July. The second group. designated 
the winter group, consisted of 42 women who were 
recruited during the months of October to January. 

The criteria used in selecting the experimental sub- 
group (oral contraceptive users) were that they should 
have been using oral contraceptives for at least three 
consecutive months and stopped using the oral con- 
traceptives within six months of conception. The con- 
trol subgroup (nonusers) consisted of women who had 
never used these drugs or who had discontinued their 
use six months or more before conception. Ten women 
in the summer group and 19 in the winter group met 
these criteria. l 

At the first visit to the clinic, during which pregnancy 


*These results were presented in part at a meeting of the 
Federation of American Societies for Experimental Biology 
and Medicine, Atlantic City, New Jersey, April, 1974, (Mar- 
tinez, O., and Rae, D. A.: Diet and contraceptive steroids 
(OCA) as determrnants of folate status in pregnancy, Fed. 
Proc. 33: 715, 1974.) 
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Table I. Distributon of the subjects according to age and reproductive history (numbers in each subgroup 
are given in parentheses) l 










Nonusers (mean + S.E.) Users (mean + S.E.) 


Summer Winter Summer : 


Characteristics Winter 


Agés (years)* |. 964 = 0.7 (31) 25.7 + 0.6 (23) 24.4 + 1.2 (10) 94.7 + 0.7 (19) 
Range (years) - | 20-34 ` - 21-32 . 18-31 19-31 
Total No. of pregnancies 2.6 + 0.3 (31) 1.7 + 0.2 (23) 2.0 + 0.4 (10) 2:1 4 2.2 (19) 


Primiparous (% of subjects) 35t | 47.8 50 47.4 


*Differences not significant according to an analysis of variance. 
TSignificantly different (p « 0.05) than interval for winter group of users (Student's t test). 


Table II. Hemoglobin and hematocrit values in the first trimester by subgroup, (riumbers of subjects are 


given in parentheses) 






Hemoglobin* (G:n./100 ml.) 
Hematocrit” (96) 


13.8 + 0.2 (29) 
38.6 + 0.4 (31), 


Nonusers (mean + S.E.) 


13.9 + 0.2 (23) 
38:0 + 0.7 (23) 








Users “mean + S.E.) 





Winter 


14.3 + 0.2 (19) 
39.8 + 0.6 (19) 


14.0 + 0.4 (10) 
37.6 + 0.9 (10) 


*Analysis of variance showed that there were no statistically significant differences among subgroups for either hemoglobin or 


hematocrit values. 


Table III. Plasma and red cell folate levels in the 
first trimester by group (numbers of subjects for 
each group are given in parentheses) 


— Summer 
(mean + S.E.) 









Winter 


Values (mean + S.E.) 


Plasma folate . 5.8 + 0.4 (41) 5.5] + 0.5 (42) 
(ng./ml.)* 

Red cell folate 243.7 + 11.6(36) 185.8 + 11.0 (42) 
(ng./ml.)f : 


*Differences in plasma folate are not statistically significant. 


tDifferences in red cell folate are significant (ORUDenus t 
‘test, p < 0. eh 


was confirmed, blood was drawn by venipuncture and 
placed into heparinized Vacutainers. 

Hemoglobin was determined by the cyanomethemo- 
globin method, and microhematocrit levels were mea- 
sured.* Duplicate mixtures of 0.2 ml. of whole blood 


and 19.8 ml. of phosphate-ascorbate buffer were stored _ 


at —20* C. for folate assay. Plasma was separated by 
centrifugation anc stored in tubes containing 5 mg. 
of ascorbate at —29° C. 

Demographic, dietary, and drug history data were 
obtained by a questionnaire administered by the inves- 
tigator during visits made to the homes of the subjects. 
The dietary information requested consisted of a 24 


"Readacrit Microcentrifuge, Clay Adams, Parsippany, New 
Jersey. 


hour recall of the foods eaten the day before the inter- 
view and a frequency of intake of different food items 
during the preceding week. Servings were estimated 
and recorded in household measures, and calculation : 
of the folate content of the food in micrograms per day 
was made as a partial estimate based on the free folate 
content of specific foods (vegetables, fruits, milk, fruit 
juices, liver, and eggs) as reported by various inves- 
tigators.* 9 

At the end of the second trimester, blood samples 
were again drawn and dietary information, was ob- 
tained by interview. Twenty-five of the original subjects 
did not participate in the second collection for various 
reasons (spontaneous abortion, left town, refused to 
continue, or received high folate supplements— vitamin. 
and mineral preparations containing 1 mg. of folic acid 
per day). Thirteen of the 58 subjects who continued to 
participate were also receiving folate supplements. 
Third-trimester collections and cord blood samples at 
delivery were obtained from 45 of this subsample 
population. . 

Preparations of plasma and whole blood for folate 
assay were made according to the method described by 
Cooperman,' with some modifications. Folate content 
of these tissues was determined by microbiological 
assay with Lactobacillus cåsei ATCC 7469 (Difco Labs.) 
used as the test organism. Incubation at 37° C. was 
allowed to proceed up to 42 to 44 hours. Red cell folate 
values were obtained by the formula of Hoffbrand and 
associates.* ' 
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Table IVA. Plasma and red cell folate in the first trimester by subgroup (nanograms per milliliter) (numbers of 


subjects for each subgroup are given in parentheses) 






Users* 
Nonusers 


4.4 + 0.4 (10) 
6.9 + 0.5 (31) 


Plasma folate (mean. + S.E.) 


4.3 + 0.6 (19) 
6.5 + 0.7 (23) 






Red cell folate (mean + S.E.) 





205.4 + 17.3 (8) 
254.6 + 18.5 (28) 


161.6 + 14.3 (19) 
206.0 + 15.4 (23) 


*Differences between users and nonusers with respect to both plasma and red cell fo-ate are statistically significant according to 
the analysis of variance tables shown below; differences between the women recruited in winter and in the summer with respect to 
red cell folate are significant according to the analysis of variance table shown below for red cell folate. 


The results were analyzed statistically with programs 


from Biomedical Computer Programs. 


Results 


The women studied constituted a relatively homo- 
geneous group of middle-class women. Table I shows 
the distribution of the subjects by age and some re- 
productive characteristics. Age distribution and the 
number of previous pregnancies are comparable 
among subgroups. The distribution of women for 
whom this was the first pregnancy was somewhat lower 
in the summer control subgroups. ' 

With the exception of two women, all of the oral 
contraceptive users received preparations of the com- 
bined type.* The duration of time of oral contraceptive 
use ranged from three to 81 months, with average val- 
ues of 16.5 + 3.9 months (mean + S.E.) for the sum- 
mer subgroup and 22.1 + 5.1 months for the winter 
subgroup. The interval between the last menstrual 
period and the last intake of oral contraceptive com- 
pounds was 3.5 + 0.6 months (mean + S.E.) for the 
summer group and 1.9 + 0.3 for the winter group. 
This difference was statistically significant. (p < 0.01, 
Student’s t test). With two exceptions, all had stopped 
using the steroids four months or less before concep- 
tion. 


Table II shows hemoglobin and hematocrit values by ' 


subgroup. Both parameters are within normal limits 
and are comparable among subgroups. Table III 
shows plasma and red cell folate values according to 
season. Although plasma folate values are not different 
between groups, a seasonal effect is present in red cell 
folate values. 

A breakdown of plasma and red cell folate m by 


*The preparations used and the frequency with which they 
were used were: Ortho Novum (Ortho Pharmaceutical Corp., 
Raritan, New Jersey, 10; Norlestrin (Parke Davis & Co., De- 
troit, Michigan), 6; Ovulen (G. D. Searle & Co., Chicago, Il- 
linois), 6; Ovral (Wyeth Labs., Philadelphia, Pennsylvania), 4; 
Norinyl (Syntex Labs., Palo Alto, California), 1; two women 
were using the sequential preparation Oracon (Mead Johnson 
Labs., Evansville, Indiana). 


Table IVB. Analyses of variance 








Red cell folate 


^ (mean square) 





Source 






Season f 33,328.64* 

Oral contra- l 74.51t 33,171.86* 
ceptives 

Season X oral l 0.59 94.48 
contraceptives 

Error 791i . 7.89 4,654.20 


*Significant at p < 0.001. 
7Significant at p < 0.005. 


+The number of error degrees of freedom is 74 for red cell 
folate. 


subgroups is presented in Tables IVA and IVB. Oral 
contraceptive users in both the summer and the winter 


‘groups had valves for both plasma and red cell folate 


which were lower than those of the respective control 
subjects. Red cell folate, accordingly, is more affected 
in the winter group. 

The results of an analysis of the frequency of intake 
of foods eaten hy the two groups is shown in Table V. 
As expected, the number of vegetables eaten, especially 
fresh vegetables, was higher in the summer than in the 
winter group. It is of interest that meat consumption 
was lower in the winter group and compensating for 
this decrease was a higher intake of milk and cereals. 

No differences in frequency of intake were detected 
between users and nonusers in either the summer or 
winter groups. 

However, partial estimates of the free folate intake 
per day failed to show any significant differences in 
folate intake between the summer and winter groups 
or between the contraceptive users and nonusers. Es- 
timates for folate intake were (mean + S.E.): 198.9 + 
15.8, 192.0 + 14.2, 214.0 + 22.8, and 226.0 + 17.2 
ug per day for the summer nonusers, winter nonusers, 
summer users, and winter users, respectively. The 
differences among subgroups were no: significant. 

The values cbtained allowed the subjects to be dis- 
tributed according to three categories of folate intake: 
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moderate. and high intakes were those: providing up:to 


E 250 and more than 250. BE per. day, respectively; these- 


categories are relative, to. one another and. are used 


qualitatively z as indicators of folate intake). Fi ig. 1 shows .. 


the distribution of red cell folate according to folate 


intake for the winter and summer groups. An analysts, f 
'-_of variance (Table VI) was made, including the level of- 
<. folate intake as an-index for the analysis. 'Analyzed.i in 

 this.way, dietary folate as estimated is shown to have a: * 


significant éffect in: determining: plasma: and red cell © 
folate. The lack of i interaction between. season and; fo- 
late level indicated. that folate: intake was not. différent 
between seasons. The lack of i interaction. between oral. 
contraceptive use and folate level indicated that there * 


were no differences between users land nonusers with 


respect to folate intake. Thus, given a certain level.of: 
folate-intake, folate: values tended to, be lower in. oral . 


contraceptive users. These results were confirmed ; by: - 
an analysis of covariance, made by using. the calculated , 
folate intakes as covariates and season and oral i con 
' traceptive use- as analysis of variance indices. A- 
- significant covariate effect was found (p < <0. 005), indi- 
-, cating that dietary folate contributed to the 'explarià- | 
~ tion of. the variability. obtained i in red cell folate values: ' 


fr 


- 


Fig. 1. ‘Relationship ‘Between free folate intake and fed cell 
folate. . i i x 


X. ox 


high, a ee dnd low.. (Low intakes were those ee 
providing less than 125 ug -of free folate pér day; ` | 


r 


a. 


Table V. Frequency, of per week of various >.. 
M i food items* ' >; he 
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mus 5 ae Summer 
Qo as £ ' (average; (average; 
Food items `- No. = 41) No. = 





Milk (glasses) : i 2 x 








^ 15.97: 17.59 
." Meat (servings) 817 ,, ^ 7.0 
Cereals (servings) 2.12 3.4 
` Vegetables (servings, all forms 4. 22.95 16.61 
‘Lettuce . ; 39.95. 2.76 
. Others eaten fresh ' 9.34 4.95 


l '*Differences i in intake of food i items such as milk products, 
‘eggs, bread, citrus fruits and j juices, other fruits, and potatoes 
between the. summer and winter groups were not significant. 


qun at p < 0. 05 Or less, Mann-Whitney U test. 


r 4 
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^ Plasma folate i 


Table VI. Analysis of E 


j 4 
i 


Y 
i 


, (mean square) 






‘Season’: 


Red-cell 
folate: 
, (mean square) 






e: A 26,664.5* 
‘Oral tontra- ea .  29,431.15¢ 
` . ceptives ` the ee A | 
' Folate level ^ — 9. 61,848.134 
Season Xx oral EX Lad 7 i 5,441.14 
‘contraceptives MEC MT E 
.Season:X level gc: dos 2:72 + 5 104.41: 
Oral contracep- . ‘1 2.77 3,004.02 
. tives X level aa, a ; 
Season x level Xx * l 10.01 . 4,637.68 . 
oral con-' 52 , MET 
Mic e pU g NC | A 
"Error. En 6.80 3,832.37 . 


fou 


significant at p « 0. 025; of 2h NE 
' {Significant at p < 0.005; 42°" oe 77 7 0 t3 
. tSignificant at p <0. O1. 


 §The number o error r degrees ‘of freedom i is 66 for ed cel 
_. folate. > : : 


1 ' ` : -^ 
M : " D : ^ d ë hae 
: "u > 4 - Tt A F ey = 4 ‘ 3 , 


However, after this effect was corrected for, the effects 
` of oral contraceptives were Still’ highly ‘Significant 
(p x 0. 01). and the iseasonal effect was still present 
(p « 0. 005). : 
Eis was carried out. on. 58 subjects. dig. 2 
shows. the changes observed during’ pregnancy in. he- 
moglobin, hematocrit, .and plasma and red cell folate 
for the subgroup of women from whom second-.and 
third- trimester . blood samples wére' "obtained. Values 
. for women using. high-folate supplemerits hàve been 
excluded. The figures include values obtained 1 in cord 
blood samples. -- a E 
Differences i in hemoglobin and hematocrit values be- 
tween oral contraceptive users and nonusers were ‘not 
‘significantly different‘in the second. .and subsequent 
samples, and the: changes | observed Between first- and 
E ons trimester samples reflected ‘the hemodilution: 
-, that occurs during gestation. Hemoglobin values. were 
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Fig. 2. Hematologic parameters and folate values during pregnancy and in cord blood. 


deficient (9 to 10 Gm. per 100 ml.) in only three wom- 
en. The remaining subjects had hemoglobin values 
greater than 10 Gm. per 100 ml. This finding may be 
explained by the fact that 82 per cent of the subjects 
were receiving vitamin and mineral supplements. 

Plasma and red cell folate showed a gradual decrease 
as pregnancy progressed. No differences in plasma 
and red cell folate were found between users and 
nonusers observed in the second and subsequent blood 
collections. 

Oral contraceptive users had values which are lower 
than those of their respective control subjects, but the 
differences were not significant. As expected, cord 
blood samples had higher values than third-trimester 
values. Although users have cord blood plasma folate 
values lower than those of control subjects and red cell 
folate levels higher than control values, the differences 
are not significant. 


Frequent use of vitamin and iron supplements was 
noted, especially among oral contraceptive users. In 
total, 38.8 per cent of users received higa-folate sup- 
plements (Pramet FA, Ross Laboratories, Columbus, 
Ohio) compared to 15 per cent of nonusers. Com- 
pounds containing lower folate dosages* were used 
by 50 per cent of users but only by 35 per cent of 
nonusers. 

High folate supplementation (1 mg. per day) led to 
increases in plasma, wbole blood, and red cell folate. 
Cord blood folate values were also higher in this group. 


Comment 


Decreases in both plasma and red cell folate were 
associated with previous oral contraceptive use. Wom- 


*Heptuna Plus (desiccated liver), J. B. Roerig Division, 
Pfizer, Inc., New York, and One-a-Day Plús Iron, Miles Lab- 
oratories, Inc., Elkhart, Indiana. 
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en who were using oral contraceptives within four 
months of conceiving (with the exception of two wom- 
en, all the subjects had stopped using the drugs four 
months or less before conception) had lower folate 
levels upon becoming pregnant. Thus, these women 
had a higher risk of developing folate deficiency as 
pregnancy progressed. | 

The most likely explanation for the seasonal differ- 
ences between the summer and winter groups with 
respect to red cell folate values was thought to be the 
seasonal variation in availability and intake of fresh 
vegetables. This line of reasoning has been used before 
to explain a higher incidence of megaloblastic anemia 
of pregnarcy in the winter months.'? While partial esti- 
mation of the free folate intake per day showed that 
there was no significant difference in dietary folate 
among the four subgroups, real differences in folate 
intake by season could have been present that were not 
detected by this semiquantitative approach. Moreover, 
differences in folate content in foods available at dif- 
ferent seasons, such as the difference found in mature 
oranges by Streiff!, or differences in food folate 
availability" might explain these conflicting results. 

Folate in the diet has been found to be correlated 
strongly with folate levels in blood.!? This effect of di- 
etary folate is evident in our results, despite the qualita- 
tive nature of our estimation. The analyses of variance 
have shown that the effect of oral contraceptives on 
plasma and red cell folate cannot be explained by a 
different folate intake by oral contraceptive users. This 
implies an effect of oral contraceptive use independent 
of and in addition to the effect of a "low" folate diet. 
Demonstrated lowering of red cell folate, as an effect 
of dral contraceptives, is important in that it reflects 
actual tissue depletion of the vitamin. 

Differences in blood folate levels between the oral 
contraceptive users and nonusers, as explained earlier, 
are statisticaily significant only during the first trimes- 
ter. Subsequently, the values are comparable. “Fhe 
nonusers had a decline in plasma folate levels through- 
out pregnancy, whereas in the users plasma folate 
levels remained more or less constant. However, 
nonusers showed a gradual decline in red cell folate. 
These differences in plasma and red cell folate changes 
might be explained by the use of folate supplements, 
which was more prevalent in the users. 
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The gradual decline in plasma and red cell folate 
values is in accordance with a published study on the 
changes of folate values that occur during pregnancy,” 
and the low plasma values observed do not necessarily 


mean clinical folate deficiency since in pregnancy 


women may show.very low values without any other 
indication of anemia.’ In this group of women, no 
megaloblastic anemia was diagnosed. 

A great deal of controversy surrounds the issue of 
folate supplementation during pregnancy. Ás little as 


100 wg of folic acid per day has been reported to be 


adequate in maintaining folate levels at constant values 
while others’! have found higher dosages more ade- . 
quate in preventing the occurrence of subnormal blood 
folate levels in this condition. It is interesting to notice 
that the low-folate supplements used by the women in 
our study provided, for the most part, 100 ug per day. 
We have attributed the smaller changes in blood folate 
observed in the oral contraceptive group to a higher 
prevalence of folate supplementation. On the other 
hand, women receiving | mg. of folic acid -per day 
showed elevated folate levels in blood as would be ex- 
pected from the findings of Lowenstein and col- 
leagues, who reported that 500 wg per day led to 


supranormal blood folate values in pregnant women. 


Hemoglobin, hematocrit, and folate values in cord 
blood samples found in the present study are in all 
instances higher than those obtained in the maternal 
blood during the third trimester, as has been reported 
by other investigators." 

The results of this study show that depression of 
blood folate levels associated with the use of oral con- 
traceptives persists after drug discontinuation for at 
least four months and is demonstrable in pregnancies 
occurring during this period. The mild consequences 
of oral contraceptive use on folic acid status, as found 
in this study, may be exacerbated by dietary deficiency, 
malabsorption, and hemolytic disease, such as malaria 
in poor countries, where the use of these drugs is 
increasingly encouraged. In view of the fact that folic 
acid deficiency is a serious health hazard to the preg- 
nant women and fetus, it is recommended that women 
who have used oral contraceptives within six months of 
becoming pregnant should receive folate supplements. 
In particular, these supplements should be available 
for distribution to high risk populations. 
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Cardiovascular effects of fever in the ewe and fetal lamb 
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Ewes carrying fetuses with permanently implanted cannulas developed fevers following 
intravenous injections of bacterial pyrogen (1,49). During the rising phase of the fever, 
maternal heart rate increased, but no consistent changes in mean arterial blood pressure 
(MABP), arterial pH, Poz, or Pco; were observed during the course of the fever. Fetal 
temperature, which was initially 0.3 to 0.8? C. higher than maternal temperature rose in 
parallel with the ewe's temperature. During the maternal fever, fetal MABP, pH, Po, and 
P co, remained unchanged, but on several occasions the fetal heart rate developed ‘ 
irregularities that persisted after the fever had subsided. These observations suggest that 
mate-nal fever does not appear to have adverse effects on fetal oxygenation but has a 
variable effect on cardiovascular function. (AM. J. OBsTET. GYNECOL. 128: 262, 1977.) 


THE INCREASED HEAT production and decreased 
heat loss characteristic of fever are brought about by a 
number of mechanisms including increased metabo- 
lism, peripheral vasoconstriction, decreased evapora- 
tive heat loss, and behavioral changes." ? Associated 
with the increased body temperature is a redistribution 
of blood flow into the splanchnic region? * and an in- 
crease in heart rate.^ ? Although it,is known that fetal 
temperature rises during a maternal fever,” * it would 
appear that no one has investigated the possible conse- 
quences of maternal fever on fetal cardiovascular func- 
tion. Therefore, we have measured blood pressure, 
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heart rate, blood gases, and acid-base balance in the 
unanesthetized fetal lamb with permanent cannula im- 
plantation following administration of pyrogen to the 
ewe. 


Material and methods 


At a fetal age of approximately 110 days (term for 
the sheep is about 145 days), an arterial cannula, elec- 
trocardiogram electrodes, and a thermistor were per- 
manently implanted in the fetus with a previously de- 
scribed procedure? The arterial cannula was placed 
into the femoral artery and advanced into the dorsal 
aorta. Electrocardiogram leads were inserted subcuta-. 
neously on the thorax. The thermistor (Type 402, Yel- 
low Springs Instrument Co., Yellow Springs, Ohio) was 
placed in the neck next to the common carotid artery in 
order to measure deep body temperature of the fetus. 
While the fetal operation was in progress, nonocclud- 
ing cannulas were placed in the common carotid artery 
and external jugular vein of the ewe, and a thermistor 
(Type 401, Yellow Springs Instrument Co.) was placed 
in the abdomen. 

The ewe was given 1.2 x 10* International Units 
(I.U.) of penicillin (benzathine penicillin G and pro- 
caine penicillin G, Derapen, Ayerst Labs, Montreal, 
Quebec, 'Canada) the day before, the day after, and 
five days after operation. The animals were allowed a 
minimum of three days for postoperative recovery be- 
fore studies commenced. Cannulas were kept patent 
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by daily flushing with heparinized sterile saline (10 U. 
of heparin per milliliter). 

Blood pressure was measured with Statham pressure 
transducers which were placed at the level of the 
midflank of the ewe for fetal determinations and at the 
level of the heart of the ewe for maternal mea- 
surements. Needle electrodes were placed for a short 
term on the chest of the ewe to record the maternal 
electrocardiogram. Paper records of fetal and maternal 
blood pressure, heart rate, and body temperature were 
made on a Beckman dynograph. The dynograph was 
interfaced with an analogue-to-digital converter and 
multiplexor to a PDP-11 computer. The computer 
provided on-line calculation and digital output of 
mean and standard deviation of the mean heart rate, 
diastolic and systolic pulse, and mean arterial blood 
pressure (MABP). 

For determination of partial pressure of oxygen 
(Pos), carbon dioxide (Pcos), and pH, blood samples 
(1.5 ml.) were collected via the indwelling arterial can- 
nulas into heparinized syringes and immediately ana- 
lyzed with a blood gas/pH analyzer (Model 513, In- 
strumentation Laboratory, Inc.). 

Experimental protocol. Cardiovascular variables 
and temperature in both tbe ewe and the fetus were 
measured for a minimum of 30 minutes before the 
injection of pyrogen. Then 1.0 ug of bacterial pyrogen 
in 1.0 ml. of sterile, pyrogen-free saline was adminis- 
tered to the ewe via the indwelling jugular cannula. 
The pyrogen used was a lipopolysaccharide extracted 
from Salmonella abortus equi (Difco Labs., Detroit, 
Michigan). Recording was continued for a further 140 
to 170 minutes after the injection until the fever had 
subsided. Blood samples for pH and blood gas deter- 
minations were taken from both the ewe and fetus be- 
fore the pyrogen was injected, at the height of the 
fever, and when the temperature had returned to near 
normal. 


. Results 


A total of nine experiments were carried out in three 
cannulated fetuses between fetal ages of 113 and 142 
days' gestation. On all occasions, fetal temperature was 
0.3 to 0.8? C. higher than that of the ewe prior to the 
administration of pyrogen. Approximately 40 to 50 
minutes after administration of pyrogen to the ewe, the 
animal began to shiver, the ears felt cold to the touch, 
and the respiratory rate slowed. Body temperature in- 
creased, and a fever of 0.7 to 1.0? C. developed in the 
ewe. The fetal temperature rose either parallel to that 
of the ewe or with a slight delay but always in such a 
way that the temperature gradient between fetus and 
ewe was. maintained and the fetal fever reached a 
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Fig. 1. Records of body temperature of an individual fetus 
(e—e) and ewe (o—o) in one experiment in which 1 ug of 
pyrogen was injected intravenously into the ewe at Time 0, as 
indicated by the arrow. 


Table I. Mean + standard error of the mean values 
for arterial pH, Pco., and Pos of ewes and fetuses 
before administration of pyrogen to the ewe 
(control), at the height of the fever (febrile) and 
during the fall in temperature to normal 
(defervescent). Results are the mean of nine 
experiments in three fetal lambs with permanent 
implantation oi cannulas 


Fetus 
Control 7.371 + 0.013 40.02+0.78 16.95 + 0.56 
Febrile 7.368 + 0.011 41.04 + 1.10 16.64 + 0.58 
Deferves- 7.367+0.010 41.06+0.76 15.78 + 0.55 
cent 
Ewe ° 
Control 7.497 + 0.008 29.76 + 0.48 78.16 — 0.76 
Febrile 7.527 + 0.009 28.99 + 0.72 75.88 + 1.25 
Deferves- "7.509 + 0.009. 28.61 + 0.34 76.76 + 0.90 
cent 


higher absolute temperature than did the maternal 
fever (Fig. 1). Defervescence in the ewe was accom- 
panied by an increase in respiratory rate and a warm- 
ing of the ears. Maternal and fetal temperatures re- 
turned to normal over the next two to three hours. 
The effect of a pyrogen-induced fever on heart rate, 
MABP, pH, and blood gas levels in an individual ewe is 
illustrated in Fig. 2, During the rising phase of the 
fever, heart rate increased, but there was no significant 
change in MABP. There were only small changes in 
arterial pH, Pos, and Pco during any stage of the 
fever. The data obtained from the fetus in this particu- 
lar experiment also show little change in any of the 
measured cardiovascular variables (Fig. 3). There was 


no change in fetal heart rate or blood pressure.that 
AOE, 


fe NA 





264 Harris et al. 


~ 180 
uz 
z2 | 
ew 140 NOV | 
fr r- ; 
i 
nm 
T m 
c. 100 
I £g 80 
E eo | 
pH=7-482 7534 7.561 
pO5781.0 75-6 779 
pCOs4,313 : 29.6 29.7 
41 . 
- | 4 4 
Q 1 Pa Ag 
& 40 EM. M 
2 e pom is 
| a aa zs 
i . 
39 
-60 -30 O 30 60 90 120 150 180 


TIME (MINUTES) 


Fig. 2. A typical time course of the changes in MABP, heart 
rate, and body temperature of a pregnant ewe after the intra- 
venous injection of pyrogen (1 ug) at Time 0. The pH, Poo, 
and Pcos of arterial blood were determined during the con- 


trol period, at the fever peak, and during defervescence at the 


times indicated by the arrows. 
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Fig. 3. The time course of the changes in MABP, heart rate, 
and body temperatúre of the fetus of the ewe from which the 
data for Fig. 2 were obtained. Blood gases and pH for the 
fetus were determined at the same times as those for the ewe. 
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Fig. 4. Records of body temperature and heart rate of a ewe 
and her fetus after pyrogen administration to the ewe at Time 
0. Irregularities of fetal heart rate presented in this figure 
were typical of those observed in several experiments. 


could be correlated with the rise in body temperature. 
In addition, there was no significant change in arterial 
Pos, Pcos, or pH. 
In five of nine experiments, the heart rate of the 
fetuses bécame irregular during the course of the 
fever, and this irregularity persisted even after body 
temperature had returned to normal. Fig. 4 presents 
data from an individual ewe and fetus which illustrate 
this irregularity in fetal heart rate. In this experiment, 
fetal oxygenation remained unchanged over the course 
of the fever. Blood-gas and acid-base values in both 
ewes and fetuses remained relatively stable in all of the 


experiments, despite irregularities in heart.rate or in 


maternal respiratory rate (Table I). 


Comment 


Our results confirm that fetal temperature, mea- 
sured in utero, is consistently higher than maternal 
temperature.” ? This temperature difference can be 
accounted for by the higher metabolic rate and, there- 
fore, the higher heat production of the fetus.” The 
increase in fetal temperature during a maternal fever is 
most likely caused by a passive build-up and storage of 
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heat in the fetus.® !! The fact that fetal temperature 
may be driven to a level of close to 1° C. higher than 
maternal febrile temperature may itself be harmful to 
fetal development, as has been shown in guinea pigs 
following transient periods of prenatal hyperthermia.” 
However, our data would indicate that an experimen- 
tally induced fever in the ewe of one to two hours in 
duration has no significant effect on blood pressure, 
blood gases, or acid-base balance in the fetal lamb dur- 
ing the last quarter of gestation. Nevertheless, our data 
do not rule out the possibility of changes in uterine 
blood flow, for disturbances in uterine circulation are 
not always reflected by a change in fetal Poz.” 

One consequence of maternal fever that was ob- 
served frequently was an irregularity in fetal heart rate 
over the course of the fever. We are uncertain as to the 
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Effect of ampicillin administration on plasma conjugated 
and unconjugated estrogen and progesterone levels in 


pregnancy 
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The administration of ampicillin to three women in the last trimester of pregnancy caused a 
transient reduction in the plasma concentration of total conjugated estriol and of 
estriol-16a-glucuronide, as measured by a specific radioimmunoassay. Similar changes 
were seen in plasma conjugated estrone and estradiol levels, but the effect seemed to be 
more prolonged. In most cases, the reduction in plasma conjugated estrogens was greatest 
on the second and third day of ampicillin administration, the pattern being similar to that 
described previously for urinary estriol and other estrogens. There were no obvious 
differences in the ampicillin effect between the morning and afternoon plasma levels. 

Amp cillin caused no consistent change in the plasma levels of unconjugated estrone, 
estradiol, and estriol or in plasma progesterone. These results are discussed with 
cons.deration of our presen? understanding of the effect of ampicillin on the intestinal 
metabolism and enterohepatic circulation of steroids. (AM. J. OBSTET. GYNECOL. 128: 256, 


1977.) 


WILLMAN AND PULKKINEN! demonstrated that the 
oral administration of ampicillin to pregnant women 
reduces urinary excretion of estriol.and its level in 
plasma. Later studies showed that other urinary estro- 
gen and progesterone metabolites were affected 
similarly% * and that the reduced urinary steroid excre- 
tion was accompanied by significant fecal loss of conju- 
gated steroids.* 5 This and other observations on the 
specificity of ampicillin-induced changes? ê suggested 
that the drug was affecting steroid metabolism by 
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interfering with the normal enterohepatic circulation 
of steroids at the level of the intestinal tract. 

Detailed studies on the effects of ampicillin adminis- 
tration on urinary and fecal steroids in pregnancy pre- 
viously have been reported from this laboratory.” ? 
These studies have now been extended to plasma 
steroids, and in this paper we describe the effect of 
ampicilin administration on plasma unconjugated 
and conjugated estrone, estradiol, estriol, estriol-16a- 
glucuronide, and progesterone. Ampicillin caused a 
reduction in the plasma levels of the conjugated estro- 
gens in a pattern similar to that seen in urine. How- 
ever, ampicillin had no consistent effect on the uncon- 
jugated steroids. 


Material and methods 


Blood was drawn twice daily (at 8:00 a.m. and 2:00 
P.M.) for seven consecutive days from three hos- 
pitalized, noninfected, apparently healthy mothers, at 
33 to 37 weeks' gestation, who volunteered to partici- 
pate in the study. On the third, fourth, and fifth days, 
each patient was given 500 mg. of ampicillin (Doktacil- 
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Table I. Unconjugated estriol, total estriol conjugates, and estriol-16a-glucuronide levels in plasma from 
pregnant women, at 33 to 37 weeks’ gestation, who received ampicillin (2 Gm. per day) orally for three days. 
Days 1 and 2 (below) are control days, and the ampicillin was administered four times per day on 


Days 3, 4, and 5 


Estriol (ng./ml.) 


Unconjugated Conjugated 


Estriol-16a-glucuronide 
(ng. ml.) 


Subject A 

l 18.8 21.7 217.3 297.6 89.7 63.3 

2 15.4 27.5 272.3 359.6 82.0 71.8 

3 15.0 25.5 245.0 326.7 82.7 72.8 

4 15.9 22.6 217.8 265.0 52.9 59.4 

5 18.0 24.1 158.8 178.0 72.5 37.8 

6 16.9 25.8 156.9 139.9 69.6 36.8 

l 7 21.6 25.7 176.1 214.4 62.1 54.1 
Subject B 

l 8.0 7.1 107.0 106.5 36.4 32.7 

2 9.8 6.6 97.6 87.1 22.1 214 

3 8.1 6.5 99.5 94.7 15.3 24.0 

4 7.5 7.2 55,1 31.9 12.8 14.0 

5 9.4 6.2 50.2 24.6 14.9 14.3 

6 7.8 7.7 63.7 33.6 13.5 14.0 

7 Z9 6.9 65.3 35.3 20.4 13.7 
Subject C 

l 6.9 Dig 242.4 68.4 32.3 17.4 

2 7.0 5.7 164.9 92.8 23.1 15.8 

3 5.9 4.8 103.5 41.8 9.6 11.3 

4 5.4 5.6 74.8 , 35.0 14.4 8.5 

5 vie 6.2 84.8 155.0 18.6 21.6 

6 8.4 5.9 - 266.7 ‘130.2 26.7 21.4 

7 7.4 5.9 164.3 111.5 19.7 18.4 


lin Astra A.B., Södertälje, Sweden) four times daily. 
After the plasma had been separated, it was frozen and 
stored at —20^ C. until analyzed. The analyses of the 


urinary and fecal steroids in these three patients have 


already been described ^ 
All analyses were performed in duplicate. For the 
estrone and estradiol determinations, 0.] ml. of plas- 


ma was diluted with 0.4 ml. of water and, following | 


the addition of 2,000 c.p.m. of (2,4,6,7-°H)-estrone 
and (2,4,6,7-? H)-estradiol (The Radiochemical Centre, 
Amersham, England), the samples were extracted 
twice with 2 ml. of petroleum ether:ethyl acetate 
(80:20, v/v). The organic phase, which contained 
the unconjugated steroids, was evaporated to dryness 
under a stream of nitrogen. To the aqueous phase (0.5 
ml.), 20,000 c.p.m. of the tritiated estrogens, 1 ml. of 
water, 0.2 ml. of 1.5 moles per liter of sodium acetate 
buffer, pH 4.5, and 0.01 ml. of Helix pomatia extract 
(Suc d'Helix Pomatia, Industrie Biologique Francaise, 
Gennevilliers, France) were àdded, and the samples 
were incubated at 40° C. overnight. The samples were 
then extracted wice with 5 ml. of petroleum ether: 
ethyl acetate (80:20, v/v), and the organic phase was 
evaporated to dryness. From this point, both the un- 


conjugated and conjugated extracts were treated in the 
same way. Estrone and estradiol fractions were isolated 
by chromatography on Sephadex LH-20 micro- 
columns, in essentially the same way as described by 
a number of other authors (e.g., Emment and associ- 
ates’). All details, including the subsequent radioim- 
munoassay, have been described elsewhere.’ Of the 
conjugated estrone and estradiol fractions, one tenth 
of the extract was taken for recovery determination, 
and appropriate aliquots were taken for radioim- 
munoassay. Ánti-estrone-C;-conjugate serum and an- 
ti-estradiol-Cg-conjugate serum were purchased from 
Searle Diagnostics (High Wycombe, United King- 
dom). Dextran-coated charcoal was used to separate 
free and bound steroid. 

Plasma estriol was assayed in a similar way. (2,4, 
6,7-*H)-estriol (New England Nuclear, Boston, Mas- 
sachusetts) (2,000 c.p.m.) was added to 0.1 ml. of 
plasma, which was then diluted with 0.4 ml. of water 
and extracted three times with 2 ml. of ethyl ether. The 
ether containing the unconjugated estriol was evapo- 
rated to dryness in a stream of nitrogen. The aqueous 
phase (0.5 ml.) was further diluted with 1 ml. of water; 
0.2 ml. of 1.5 moles per liter of sodium acetate buffer, 
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Fig. 1. Mean plasma concentrations, morning (closed squares) 
and afternoon (open squares), of total estriol conjugates (a) 
and estriol-16a-glucuronide (b) in the three patients over the 
seven-day study period. The hatched area denotes the time 
during which ampicillin (2 Gm. per day) was administered. 


pH 4.5; and 0.01 ml. of the Helix pomatia extract were 
added, and the mixture was incubated at --39? C. over- 
night. Thereafter, 20,000 c.p.m. of tritiated estriol was 
added, and the: free estriol was extracted three times 
with 2 to 3 ml. of ether. The ether was washed with 0.4 
ml. of 8 per cent NaHCO; and 0.2 ml. of water and Was 
then evaporated to dryness. The radioimmunoassay of 
the conjugated estriol fraction was carried out as de- 
scribed for estrone and estradiol, but only 1/200 to 1/400 
of the buffer solution was used for the assay. 

Because the unconjugated estriol fraction contained 
many impurities, it was chromatographed on A10; as 
described previously ?-but the column size was reduced 
to 0.5 Gm. in a Pasteur pipet. Following chromatog- 
raphy, the assay system "was the same as used for 
the conjugated estriol fraction. The anti-estriol-6-(O- 
carboxymethyl) oxime bovine serum albumin was a gift 
from Dr. Kuss, and the methodology that was followed 
was essentially the same as that described by Goebel 
and Kuss.“ M 

Plasma estriol-16a-glucuronide was determined with 
a solid-phase radioimmunoassay, and plasma proges- 
terone was quantitated with the method described by 
Haukkamaa.” The progesterone antiserum was pur- 
chased from Endocrine Sciences (Tarzana, California). 


Results 


Table I shows the plasma concentrations of uncon- 


jugated and conjugated estriol and  estriol-16a- 
glucuronide in the three subjects over the seven-day 
study period (morning and afternoon). The Day 1 and 
Day 2 control values for unconjugated and conjugated 
estriol show wide variations but are in agreement with 
previously published normal values for late preg- 


June 1, 1977 
Am. J. Obstet. Gynecol. 


80 (a) 80 (b) 
70 70 : 
— 60 à 
E É 60 
—M—— — 
U GO 
C 50 E To 
40 40 
30 30 
1234567 12834587 
DAY AY 
i - morning E 
J- afternoon 


Fig. 2. Mean plasma concentrations, morning (closed squares) 
and afternoon (open squares), of estrone conjugates (a) and 
estradiol conjugates (b) in the three patients over the seven- 
day study period. The hatched area denotes the time during 
which ampicillin (2 Gm. per day) was administered. 


nancy. ? 11 Goebelsmann and associates measured 
estriol-16a-glucuronide in a pool of plasma collected 
from 38 healthy pregnant women at 32 to 36 weeks of 
gestation and found a value of 15.9 ng. per milliliter. 
Young and associates? reported 19 values in five 
women at 39 weeks' gestation, the values ranging from 
17 to 69 ng. per milliliter. Thus, the values (15 to 90 ng. 
per milliliter) found in the present study during the 
control days agree well with those of the previous in- 
vestigations. All the sample series demonstrated a small 
but constant variation between the morning and after- 
noon values on the control days, and the same pattern 
of change, if any, during ampicillin administration 
usually occurred in both the morning and afternoon. 

The administration of ampicillin resulted in 2 reduc- 
tion in plasma conjugated estriol levels in all three sub- 
jects. This reduction tended to be most marked on the 
second and third days of drug administration (Days 4 
and 5) where values as low as 25.4 to 54.2 per cent of 
the mean control levels were seen. However, the effect 
was still apparent (Table I) in two of the subjects (A and 
B) on the two days (Days 6 and 7) after ampicillin ad- 
ministration. These changes are similar to those origi- 
nally reported for plasma and urinary total estriol by 
Willman and Pulkkinen. Ampicillin administration 
had no apparent affect on plasma unconjugated estriol 
levels. 

Changes parallel to those seen in total plasma conju- 
gated estriol were also observed when the plasma 
samples were assayed with the anti-estriol-16a-gluc- 
uronide antiserum (Table I). In each of the three 
subjects, estriol-16a-glucuronide concentrations were 
reduced to minimal values of 43.3 to 55.2 per cent of 
the mean control values (Days 1 and 2) on either the 
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Table II. Unconjugated and conjugated estrone and estradiol plasma levels in three women, at 33 to 37 weeks’ 
gestation, who received ampicillin (2 Gm. per day, orally, for three days). Days 1 and 2 are control days, and the 
ampicillin was administered four times per day on Days 3 to 5 


Unconjugated 
Estrone (ng. ml.) Estradial (ng. ml.) Estrone (ng. ml.) 


Subject A 
l 3.5 29 53.2 
2 3.9 4.2 57.5 
3 3.7 5.3 57.7 
4 7.0 5.0 52.6 
5 2:9 2.7 61.1 
6 4.0 2.6 78.5 
7 2.0 2.6 40.2 

Subject B 
l 12.7 10.3 eU. 
2 7.5 9.9 19.9 
3 8.0 10.0 21.7 
4 9.9 9.6 20.9 
5 8.9 5.8 20.9 
6 9.1 11.4 18.1 
7 10.6 11.0 19.7 

Subject C 
] 4.4 6.2 1.4 
2 4.5 5.7 10.2 
3 3.2 4.5 6.2 
4 3.2 2.9 4.8 
5 Py. 2.8 ,5.5 
6 viU 3.4 6:5 
7 2.5 3.0 5.1 


35.5 
75.0 
76.2 
56.0 


Conjugated 
Estradiol (ng./ml.) 


47.] 50.2 10.0 9.2 
72.2 66.2 10.6 10.2 
60.0 87.8 10.0 10.5 
82.5 67.8 9.2 2.7 
79.6 22:2 15 6.0 
26.2 18.7 5.7 5.5 
26.4 31.5 6.3 6.1 
114.2 109.9 7.5 6.1 
81.8 29 6.9 6.2 
79.1 107.7 5.7 4.8 
71.2 69.4 4.9 3.9 
65.5 61.8 4.2 3.9 
62.4 66.1 3.6 9.7 
66.7 66.9 4.9 9.7 
59.0 70.5 3.0 3.1 
62.2 72.2 3.3 2.0 
40.6 46.8 2.3 2.4 
25.5 30.1 1.7 '2.0 
28.0 32.9 1.4 2.6 
43.2 43.0 2.2 2.9 
09:9 34.8 1.8 2.6 





second or third day of ampicillin administration. Dur- 


ing the period after ampicillin administration, the val- 


ues showed a tendency to normalize in two cases but 
remained low in the second (B) (Table I). These results 
are summarized in Fig. 1, where the mean concen- 
trations of conjugated estriol and estriol-16a-gluc- 
uronide for the three subjects are plotted over the 
seven-day study period, morning and afternoon. 

Table II gives the plasma concentrations of uncon- 
jugated and conjugated estradiol and estrone. In the 
case of conjugated estrone, a consistent decrease dur- 
ing the morning and afternoon in two of the subjects 
was seen on the second and third days, (Days 4 and 5) 
of ampicillin administration and on the two days after 
ampicillin administration. In Subject A, reduced values 
were found only in the samples taken after ampicillin 
treatment. One subject (C) showed consistently re- 
duced unconjugated estrone levels during and after 
ampicillin administration (Table II), when compared 
to the control days. 

All three subjects (except Subject C, afternoon val- 
ues) had reduced conjugated estradiol levels on the 
second and third days of ampicillin administration. All 
morning values were low during the days after ampicil- 
lin administration, but they were low in the afternoon 


in only one subject (A). In two of these subjects, no 
change in plasma unconjugated estradiol was observed 
during and after ampicillin treatment. However, in 
Subject C, who had slightly decreased unconjugated 
estrone values, the unconjugated estradiol values were 
clearly lower during the second and third days of àm- 
picillin administration. The effect of ampicillin admin- 
istration on plasma conjugated estrone and estradiol is 
summarized in Fig. 2, where the mean concentrations 
in the three subjects, morning and afternoon, for the 
seven-day pericd are plotted. 

Table III shows the plasma progesterone concen- 
trations in the three subjects over the study period. No 
consistent changes from control levels were apparent 
either during or after ampicillin administration. 


Comment 


This study has shown that the administration of am- 
picillin to three women in late pregnancy caused a re- 
duction in the plasma concentrations of conjugated es- 
trogens (Figs. 1 and 2). However, it had no effect on 
plasma progesterone and, in two of three cases, plasma 
unconjugated estrogen levels. The changes seen dur- 
ing and after ampicillin administration in plasma con- 
jugated estriol concentrations (Fig. 1) were similar to 
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Table III. Progesterone plasma levels in three 
women, at 33 to 37 weeks’ gestation, who received 
ampicillin (2 Gm. per day, orally, for three days). 
Days 1 and 2 are control days, and the ampicillin was 
administered four times per day on Days 3 to 5 






Progesterone (ng. [ml.) 





Afternoon 
Subject A 
1 172.6 182.2 
2 166.0 198.1 
3 180.4 | 194.6 
4 168.9 170.2 
5 . 182.3 187.6 
6 192.9 193.3 
7 190.8 172.5 
Subject E 
l 137.6 122.5 
2 152.1 . 87.0 
3 124.7 ~ 105.9 
"4 127.2 100.5 
5. 178.7 173.3 
6 86.8 133.1 
7 120.5 108.7 
Subject C 
| 56.3 56.7 
2 59.7 | 61.9 
9 77.1 56.2 
4 44.5 53.5 
5 51.8 51.0 
6 52.4 53.5 
7 51.4 52.0 


those originally reported for plasma and urinary total 
estriol’ but are not in accord with the results of Sybulski 
and Maughan," who measured total “estriol” in plasma 
and could not find any elfeci. Plasma estriol-16a- 
gluturonide, which was monitored with a specific 
radioimmunoassay,! showed a similar pattern of 
change (Fig. 1, b). It is interesting to note that under 
similar conditions, no significant changes were seen in 
the urinary excretion of estriol-16a-glucuronide dur- 
ing ampicillin administration. The data presented (Ta- 
ble II and Fig. 2) suggest that ampicillin affects plasma 
conjugated estrone and estradiol in the same way as it 
affects the plasma estriol conjugates. However, from 
the mean vaiues plotted in Fig. 2, the effect on estrone 
and estradiol seems to be more prolonged than the 
effect on estriol. 

In two of the three subjects, ampicillin had no effect 
on the plasma concentrations of unconjugated estrone, 
estradiol, or estriol (Tables I and II). Similar find- 
ings have been reported recently by Sybulski and 
Maughan” and by Boehm and associates’? in relation 
to estradiol. The results of the plasma progesterone 
determinations (Table III) also failed to demonstrate a 
consistent effect of ampicillin, if any, in the three sub- 
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jects. In two other studies,’* ? both increased and de- 


creased plasma progesterone values were reported in 
pregnant subjects who received ampicillin. 

It has been shown repeatedly that the administration 
of ampicillin to pregnant women produces a transient 
reduction in urinary total estriol concentrations, with 
the lowest levels occurring on the second or third day 
of drug administration." ^ * 5 Neomycin, which 
undergoes little intestinal absorption, has a similar ef- 
fect." In addition, it has been shown that almost the 
entire ampicillin-induced decrease in urinary estriol 
excretion can be accounted for by the decrease in 
estriol-3-glucuronide,® which is known to be formed 
exclusively in the intestinal mucosal cells.^^: ? More re- 
cently, it was demonstrated that the decreased urinary 
estriol concentrations are accompanied by large in- 
creases in fecal conjugated estriol excretion. These 
and similar findings for progesterone metabolites? * 
and other estrogens” ? strongly suggest that ampicil- 
lin, by reducing the intestinal bacterial flora, inhibits 
steroid conjugate hydrolysis in the gut. The efficient 
reabsorption of the biliary steroids from the intestinal 
tract and their enterohepatic circulation probably de- 
pend on the latter process. The inhibition of intestinal 
steroid conjugate hydrolysis would be expected to 
cause fecal loss of steroid conjugates and, by impairing 
normal reabsorption, would result in reduced plasma 
levels and urinary excretion of certain steroid metabo- 
htes. 

Since the reabsorption of biliary estrogen conjugates 
involves their hydrolysis in the intestinal tract and sub- 
sequent reconjugation in the lumen;?* *? the changes 
found in plasma conjugated estrogen levels would 
seem to be consistent with the proposed mechanism of 
ampicillin action on steroid metabolism outlined above. 

Our results and those of Sybulski and Maughan’ 
and Boehm and associates? suggest that ampicillin 
administration does not generally affect the plasma 
concentrations of endogenous biologically active un- 
conjugated steroids. Subject C (Table II) would seem to 
be an exception. Analysis of the fecal steroids in this 
patient also showed certain abnormalities. Under con- 
trol conditions, high levels of steroid sulfates were 
found. On the reinvestigation of the clinical data, sym- 
physiolysis and mild toxemia were diagnosed. She 
gave birth to an icteric baby (female, 4,000 grams) with 
a presacral fistula. The child required blood exchange 
during the third day of life for an unknown reason. 
What connection, if any; this has with the behavior of 
the unconjugated estrogens during ampicillin adminis- 
tration is not clear. ‘ ' | 

Dossetor* reported three unwanted pregnancies in 
women using steroid oral contraceptives who were 


* 
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treated with ampicillin. Whether this was caused by 
changes in steroid bioavailability arising from the ac- 
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We acknowledge Mrs Rauni Lehtola, Mrs Helena 
Lindgren, and Miss Inga Wiik for skillful technical as- 





tion of ampicillin in the gastrointestinal tract remains sistance. 
to be established. 
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The relationship. of mammary temperature to 
parturition in human subjects 
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Four hundred and seventy thermography studies were performed on 210 women to 
measure mammary temperature prior to, during, and immediately following pregnancy. 
Mean mammary temperature of 33.3 + 0.1? C. (S.E.M.) obtained in 14 nonpregnant 
patients increased to 34.2 + 0.1? C. (S.E.M.) by nine weeks of gestation (p < 0.01). The 
difference between mammary and sternal temperature was negative in the nonpregnant 
state and became positive after 18 weeks of pregnancy. Mammary temperature remained 
significantly higher in thé pregnant group than in the nonpregnant group (p « 0.001) up to 
term. In six postpartum patients, a further increase from prepartum values to 35.4 + 0.6" C. 
(S.E.M.) occurred. The results suggest that relatively large changes in mammary blood flow 
and/ar metabolic rate take place in human subiects in early pregnancy and on the on i 
follewing parturition. (AM. J. OBSTET. GYNECOL. 128: 272, 1977.) 


STUDIES OF MAMMARY BLOOD FLOW (MBF) per- 
formed in nonstressed, pregnant sheep with elec- 


tromagnetic flow probes implanted around the mam- 
mary artery indicate that there is a significant increase 
in mammary blood. fow prior to spontaneous or in- 
duced labor." * In the present study, we have at- 
tempted to determine whether similar physiologic 
events occur in women by using thermography to 
measure mammary temperature and, thus, indirectly 


assess MBF. 
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Material and methods 


An AGA thermovision system* with an indium anti- 
monide semiconductor cooled to —196? C. by liquid 
nitrogen was used to detect photon emissions in the 
infra-red spectrum from the surface of the mammary 
glands. This system can distinguish a 0.1? C. tempera- 
ture change from the temperature of adjacent areas? 
Temperature differences were displayed by the pro- 
duction of nine isotherms for each 1* C. change in tem- 
perature between the range of 31° to 39° C. Each 
isotherm was shown as.an individual color on a viewing 
screen. The following colors and corresponding 
mammary temperatures were chosen: light blue, 31° 
C.; dark blue, 32? C.; red, 33° C.; green, 34° C.; pink, 
35° C.; gold, 36° C.; magenta, 37° C.; yellow, 38? C.; 
white, 39? C. (Fig. 1). i 

The system was calibrated with the aid of a thermal 
radiator adjusted to emit radiant power corresponding 
to 34° C. This reference source allowed quantitative 
measurements of mammary surface temperature and 
provided a means of comparing thermograms taken at 
different intervals of pregnancy. 

Four hundred and seventy thermographic exam- 

` t 


l *AGA Corporation; Foster City, California. 
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Each yellow tablet contains 1 mg norethindrone and 0.05 mg mestranol. Each green tablet in 
the 28-day regimen contains inert ingredients. 
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NDICATION: Contraception[ ] 
CONTRAINDICATIONS: Oral contraceptives (OC s) should not be used in women with any 
of the wer. conditions: 
1. Thrombophlebitis, thromboembolic disorders or conditions which predispose to these 
disorders. 2. A pas history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the 
breast. 5. Known or suspected estrogen-dependent neoplasia. 6. Undiagnosed, abnormal 
genital bleeding. 7. Known or suspected pregnancy (see WARNINGS, No. 5). 


WARNINGS: 
ives is associated with increased risk of several serious 
mbolism, stroke, myocardial infarction, hepatic adenoma, 
rtension. Practitioners prescribing oral contraceptives 


The use of oral contra 
conditions including throm 


gallbladder disease, and hy 
Should be familiar with the following information relating to these risks. 





1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased 
risk of thromboembolic and thrombotic disease associated with the use of oral contraceptives 
is well established. Four principal studies in Great Britain and three in the United States have 
demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke, 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives 
are 4 to 11 times more likely to develop these diseases without evident cause than are 
nonusers. Overall excess mortality due to pulmonary embolism or stroke is on the order of 1.0 
to 3.5 deaths annually per 100,000 users and increases with age. In a collaborative American 
study of cerebrovascular disorders in women with and without predisposing causes, it was 
estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers 
and the risk of thrombotic stroke was 4 to 9.5 times greater in users than in nonusers. [ ] 
An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been it confirming a previously suspected association. These studies, conducted in 
the United Kingdom, found, as expected, that the greater the number of underlying risk 
factors for coronary artery disease (cigarette smoking, p Ugo hypercholesterolemia, 
obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing 
myocardial infarction, regardiess of whether the patient was an oral contraceptive user or not. 
Oral contraceptives, however, were found to be a clear additional risk factor. The annual 
excess case rate (increased risk) of myocardial infarction (fatal and nonfatal) in oral 
contraceptive users was estimated to be ed 7 cases per 100,000 women users in 
the 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. [ ] 
In an analysis of data derived from several national adverse reaction reporting systems, 
British investigators concluded that the risk of thromboembolism including coronary 
thrombosis deii) related to the dose of estrogen used in oral contraceptives. Prepara- 
tions containing 100 mcg or more of ray gab were associated with a higher risk of 
thromboembolism than those containing 50-80 mcg of estrogen. Their analysis did suggest, 
however, that the quantity of estrogen may not be the sole factor involved. This finding has 
been confirmed in the United States. Cases of thromboembolic disease have been reported 
in women using progestin-only oral contraceptives, and they should not be presumed to be 
free of excess risk. 

The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral 
contraceptives, increases with age. Oral contraceptives are, however, an independent risk 
factor for these events. [ 

The available data from a variety of sources have been analyzed to estimate the risk of death 
associated with various methods of contraception. The estimates of risk of death for each 
method include the combined risk of the contraceptive method (e.g., thromboembolic and 
thrombotic disease in the case of oral contraceptives) plus the risk attributable to pregnancy 
or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. [ ] The study concluded that the mortality associated with all 
methods of birth control is low compared to the risk of childbirth, with the exception of oral 
contraceptives in women over 40, and that the lowest mortality is associated with the condom 
or diaphragm backed up by early abortion. — . 

The risk of thromboembolic and thrombotic disease associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, or 
history of preeclamptic toxemia. The risk of myocardial infarction in oral contraceptive users 
is substantially increased in women age 40 and ove;, especially those with other risk factors. 
The use of oral contraceptives in women in this age group is not recommended. 

The physician and the patient should be alert to the earliest manifestations of thromboembolic 
and thrombotic disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular 
insufficiency, coronary occlusion, retinal thrombosis, and mesenteric thrombosis). Should 
[y of these occur or be suspected, the drug should be discontinued immediately. 

A four- to six-fold increased risk of post-surgery thromboembolic complications has been 
reported in oral contraceptive users. If feasible, oral contraceptives should be discontinued at 
least four weeks before surgery. [ 

2. OCULARLESIONS. There have been reports of neuro-ocular lesions such as optic neuritis 
or retinal thrombosis associated with the use of oral contraceptives. Discontinue oral 
contraceptive medication if there is unexplained, sudden or gradual, partial or complete loss 
of vision; sudden onset of proptosis or diplopia; papilledema; or retinal vascular lesions and 
institute appr vira: diagnostic and therapeutic measures. 

3. CARCINOMA. Long-term continuous administration of either natural or synthetic estrogen 
in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, 
and liver. 

In roe three case control studies have reported an increased risk of endometrial 
carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of 
cases of adenocarcinoma of the endometrium in women under 40 on oral contraceptives. [ ] 
One study, however, while also noting no overall increased risk of breast cancer in women 
treated with oral contraceptives, found an excess risk in subgroups of oral contraceptive 
users with documented benign breast disease. A reduced occurrence of benign breast 
tumors in users of oral contraceptives has been well-documented. 

In summary, there is at present no confirmed evidence from human studies of an increased 
risk of cancer associated with oral contraceptives. Close clinical surveillance of all women 
taking oral contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or 
recurrent abnormal vaginal Par hs appropriate diagnostic measures should be taken to 
rule out malignancy. Women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease or abnormal mammograms should be monitored with particular 
care if they elect to use oral contraceptives instead of other methods of contraception. 

4. HEPATIC ADENOMA. Benign hepatic adenomas appear to be associated with the use of 
oral contr. tives. fist dee uy and rare, e adenomas may rupture and may 
cause death through intra-a inal hemorrhage. This has been reported in short-term as 
well as long-term users of oral contraceptives, although one study relates risk with duration of 
use of the contraceptive. While hepatic adenoma is a rare lesion, it should be considered in 
women presenting abdominal pain and tenderness, abdominal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking oral 
contraceptives. 

5. USE IN PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE 
QFFSPRING. The use of female sex hormones—both estrogenic and progestational 
agents—during early pregnancy may seriously damage the offspring. It has been shown that 
females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an increased risk 
of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 
This risk has been estimated as not greater than 4 per 1,000 exposures. Although there is no 
evidence at the present time that oral contraceptives further enhance the risk of deveioping 
this type of malignancy, such patients should be monitored with particular care if they elect to 
use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 9095) have been found to have epithelial 
changes of the vagina and cervix. Although these changes are histologically benign, it is not 
known whether this condition is a precursor of vaginal malignancy. Although similar data are 
not available with the use of other estrogens, it cannot be presumed that they would not 
induce similar 

Several reports suggest an association between intrauterine exposure to female sex 
hormones and congenital anomalies, including congenital heart defects and limb-reduction 
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these exposures were very short and involved only a few days of treatmen nent. The data sug 
en de. i. of limb-reduction defects in exposed fetuses is somewhat less than one in 1, 
ive births. 
In the past, female sex hormones have been used during pregnancy in an attempt to treat 
threatened or habitual abortion. There is considerable evidence that estrogens are ineffective 
for these indications, and there is no evidence from well-controlled studies that progestins are 
effective for these uses. 
There is some evidence that triploidy and possibly other types of polyploidy are increased 
a abortuses from women who pregnant soon after ceasing oral contracep- 
tives. Embryos with these anomalies are virtually always aborted spontaneously. Whether 
there is an overall increase in spontaneous abortion of pregnancies conceived soon after 
stopping oral contraceptives is unknown. 
Pregnancy should be ruled out before initiating or continuing the contraceptive regimen. 
Pregnancy should always be considered if withdrawal bleeding does not occur. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed in the light of these risks. 
It is also recommended that women who discontinue oral contraceptives with the intent of 
becoming pregnant use an alternate form of contraception for a period of time before 
attempting to conceive. Many clinicians recommend 3 months. 
The administration of progestin-only or progestin-estrogen combinations to induce with- 
drawal bleeding should not be used as a test of pregnancy. 
6. GALLBLADDER DISEASE. Studies report a doubling of the risk of surgically confirmed 
allbladder disease in users of oral contraceptives or oi e for 2 or more years. 

. CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose tolerance 
has been observed in a significant percentage of patients on oral contraceptives. For this 
reason, prediabetic and diabetic patients should be carefully observed while receiving oral 
contraceptives. 

An increase in triglycerides and total phospholipids has been observed in patients receiving 
oral contraceptives. 

8. ELEVATED BLOOD PRESSURE. An increase in blood pressure has been reported in 
patients receiving oral contraceptives. In some women hypertension may occur within a few 
months of beginning oral contraceptive use. In the first year of use, the prevalence of women 
with hypertension is low in users and may be no higher than that of a comparable group of 
nonusers. The prevalence in users increases, however, with longer exposure, and in the fifth 
year of use is two and a half to three times the reported prevalence in the first year. Age is also 
strongly correlated with the development of hypertension in oral contraceptive users. Women 
who previously have had hypertension during pregnancy may be more likely to develop 
elevation of blood pressure when given oral contraceptives. 

9. HEADACHE. The onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contracep- 
tives and evaluation of the cause. 

10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are 
frequent reasons for epo discontinuing oral contraceptives. In breakthrough bleeding, as 
in all cases of irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. [ , hanging to an 
oral contraceptive with a ugnar estrogen content, while potentially useful in minimizin 
menstrual irregularity, should be done only if necessary since this may increase the risk o 
thromboembolic disease. 

Women with a past history of oligomenorrhea or secondary amenorrhea or young women 
without regular cycles may have a tendency to remain anovulatory or to become amen- 
orrheic after discontinuation of oral contraceptives. Women with these preexisting problems 
should be advised of this possibility and encouraged to use other contraceptive methods. 
11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. However, in oral contraceptive failures, the ratio of ectopic to 
intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the drugs are more effective in preventing intrauterine than ectopic pregnancies. [  ] 

12. BREAST FEEDING. Oral contraceptives given in the postpartum period interfere with 
lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, 
a small fraction of the hormonal agents in oral contracepti ves has been identified in the milk of 
mothers receiving these drugs. | ] If feasible, the use of oral contraceptives should be 
deferred until the infant has been weaned. : 
PRECAUTIONS: General 1. A complete medical and family history should be taken prior 
to the initiation of oral contraceptives. The pretreatment and periodic physical examinations 
should include special reference to blood pressure, breasts, abdomen and pelvic organs, 
including Papanicolaou smear and relevant laboratory tests. As a general rule, oral 
contraceptives should not be prescribed for longer than 1 year without another physical 
examination being performed. 2. Under the influence of estrogen-progestogen preparations, 
preexisting uterine leiomyomata may increase in size. 3. Patients with a history of psychic 
depression should be carefully observed and the drug discontinued if depression recurs to a 
serious degree. Patients becoming significantly depressed while taking oral contraceptives 
should stop the medication. 4. Oral contraceptives may cause some degree of fluid retention. 
They should be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive disorders, 
migraine syndrome, or cardiac or renal insufficiency. 5. Patients with a past history of 
jaundice during pregnancy have an increased risk of recurrence of jaundice while receiving 
oral contraceptive therapy. If jaundice develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in 
Spall with impaired liver function and should be administered with caution in such patients. 

. Oral contraceptive users may have disturbances in normal tryptophan metabolism which 
may result in a relative pyridoxine deficiency. 8. Serum folate levels may be depressed by oral 
contraceptive therapy. Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation, it is 
possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she 
may have a greater chance of developing folate deficiency and complications attributed to 
this deficiency. 9. The pathologist should be advised of oral contraceptive therapy when 
relevant specimens are submitted. 10. Certain endocrine and liver function tests and blood 
components may be affected by estrogen-containing oral contraceptives: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TB dem increased circulating tota! thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmuno- 
assay. e resin uptake is decreased, reflecting the elevated TBG, free T4 concentration is 
unaltered. 

d. Decreased pregnanediol excretion. 

e. Reduced r nse to metyrapone test. 

INFORMATION THE PATIENT (See Patient — 

DRUG INTERACTIONS: Reduced efficacy and increased incidence of breakthrough 
bleeding have been associated with rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. [ 

ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has 
been associated with the use of oral contraceptives (see WARNINGS): f 
Thrombophlebitis; pulmonary embolism; coronary thrombosis; cerebral thrombosis; cere- 
bral hemorrhage; hypertension; gallbladder disease; congenital anomalies. 

There is evidence of an association between the following conditions and the use of oral 

contraceptives, although additional confirmatory studies are needed: l 
Mesenteric thrombosis; benign hepatomas; neuro-ocular lesions, e.g., retinal thrombosis 
and optic neuritis. 

The following adverse reactions have been reported in patients receiving oral contraceptives 
and are believed to be drug related: | 35 Y 
Naused, usually the most common adverse experience; vomiting reaction, occurring in 
approximately 1096 or less of patients during the first cycle. Other reactions, as a general rule, 
are seen much less frequently or only occasionally; gastrointestinal symptoms (such as 
abdominal cramps and bloating); breakthrough bleeding; spotting; change in menstrual flow; 
dysmenorrhea; amenorrhea during and after treatment; temporary infertility after discontinu- 
ance of treatment; edema; chloasma or melasma which may persist; breast changes: 
tenderness, enlargement and secretion; change in weight (increase or decrease); change in 
cervical erosion and cervical secretion; possible diminution in lactation when given immedi- 
ately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata, 
rash (allergic); mental depression; reduced tolerance to carbohygirates; vaginal candidiasis. 
The following adverse reactions have been reported in users of oral contraceptives, and the 
association has been neither confirmed nor refuted: 

Premenstrual-like syndrome; intolerance to contact lenses; change in corneal curvature 
(steepening); cataracts; changes in libido; chorea; changes in appetite; cystitis-like syn- 
drome; headache; nervousness; dizziness; hirsutism; loss of scalp hair; erythema multiforme; 
erythema nodosum; hemorrhagic eruption; vaginitis; porphyria; impaired renal function. 
ACUTE OVERDOSE: Serious ill effects have not been reported following acute ingestion of 
large doses of oral contraceptives by young children. Overdosage may Cause nausea, and 
withdrawal bleeding may occur in veles] ] 


Ortha Pharmarai itical Carnnratinn a Raritan N 1 NARRA lOrt 





Volume 12! ampiinga fetoplacenta 





Volume 128 Sampling fetoplacental circulation. || 283 
Number 3 


of 1/8 to 1/30 second. Figs. 5 and 6 are representative 
of the art. After the fetal blood sample had been ob- 
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lenge as might be encountered with a single placental 
mass which can be precisely identified and localized 
with either ultrasound or radioisotopic techniques. 
However, the large vascular tributaries which traverse 
the serosal surface of the myometrium are not peculiar 
to the species and have also been observed in the preg- 
nant rhesus monkey (work in progress). Efforts to 
avoid these vessels as well as to avoid a well-localized 
anterior placenta dictated our choice of laparoscopy 
and fetoscopy. Manipulation and displacement of the 
pregnant uterus at laparoscopy should permit the 
fetoscopist to introduce the fetoscope into the uterus 
either laterally or posteriorly, notwithstanding anterior 
placentation. Preliminary experience by our group 
on a collaborative effort with the University of Cah- 
fornia~Davis California Primate Research Center dem- 
onstrates this is so. 

The most challenging technical problem encoun- 
tered to date and alluded to by Hobbins and 
Mahoney" in their work in the human patient con- 
cerns successful puncture of the fetal membranes. Ex- 
traovular placement of the device denies the operator 
access to the fetus or vessels. Resolution of this problem 
is needed. The alternative of a second puncture site 
seems potentially hazardous. .Other problems, i.e., 
damaging the needle tip as the needle is advanced 
down the needle channel, can be minimized. A 


sharpened needle is mandatory for venipuncture. Spe- | 


cially fabricated needles with hardened occluded tips 
and side holes just proximal to the tip may solve the 
aspiration problem described earlier. Alternatively, ex- 
trusion of a fine silicone elastomer tube into the 
punctured fetal vessel through the sampling needle 
channel might be feasible. Technical resolution of this 
concept is under study. 

Two other technical modifications in the design of 
the fetoscope unit are worth mention. The trocar 
which is retained wihin the cannula must be an exact fit 
so that no lip of metal will impede the puncture of the 
womb. We have found it useful to make the trocar tip 
of a tungsten carbide in order to assure a sharp 
puncture. Next, the cannula should be etched or scar- 
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ified so that the laparoscopist knows exactly how far he 


.can withdraw the fetoscope from within the uterus 


without removing it completely. Invariably, the uterus 
tents up as the myometrial walls grasp the stainless steel 
sheath so the initial appreciation of the probable depth 
of insertion of the fetoscope is lost during manipula- 
tion. The etched landmark, as visualized with the 
laparoscope, helps determine penetration. 

Finally, the 39 per cent incidence of fetal death in 


this series is not dissimilar to that we reported previ- 


ously (36 per cent). We are at a loss to explain this 
occurrence. Previous bacteriologic studies of the am- 
niotic fluid after fetoscopy were not helpful. Examina- 
tion of the abortus, which was invariably macerated 
after an unobserved delivery in the pen, has not been 
useful. The two unexplained and unrecognized fetal 
deaths in a twin and a triplet suggest that the problem 
might complicate fetoscopy in muitiple human gesta- 
tion. 

The postfetoscopy fetal deaths may be in part caused 
by the size of the puncture. The 3.1 mm. outside di- 
ameter eccentric prototype cannula containing a nee- 
dle channel is appreciably larger than the 2.7 mm. de- 
vice used by Hobbins and Mahoney!! and Benzie and 
Doran’ in the human reports. But the reason that only 
a third of the animals abort is speculative. Repeated 
trials comparing the smaller Dyonics Needlescope* 
with our own device has convinced us that the trade in 


| optics for a smaller puncture wound is not productive. 


However, until there is documentation of the safety of 
fetoscopy and/or blood sampling in the human patient, 
we might believe either that the pregnant ovine, as a 
species, is particularly susceptible to postfetoscopy 
abortion or that the procedure is potentially hazard- 
ous, however rewarding, to all pregnant species. 


. Further definition of risk in the ovine, the rhesus, and 


the human patient is obviously warranted. 


The authors are indebted to Mrs. Cathy Javor for 
her assistance during operation. 


*Dyonics, Inc., Woburn, Massachusetts 01801. 
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Effects of salbutamol and isoxsuprine on uterine and 
umbilical blood flow in pregnant sheep 
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The effects of salbutamol and isoxsuprine upon uterine artery blood flow (UtBF) and 
umbilical vein blood flow (UmBF) were investigated in near-term, nonlaboring chronic sheep 
preparations. During both intravenous salbutamol and isoxsuprine infusions tc the ewe, 
UtBF and mean maternal arterial pressure decreased significantly. Also, dose-related 
maternal tachycardia, hyperglycemia, and relative acidemia occurred.. There were no 
significant changes in UmBF, mean fetal arterial pressure, or fetal heart rate (FHR) during 
salbutamol infusions, but UmBF and FHR increased during isoxsuprine infusions. During 
the 120 minute postinfusion recovery period, UtBF rose significantly after the salbutamol 
infusions but not after the isoxsuprine infusions. The effects and structure-activity 
relationship of these two drugs are comparable to those of ritodrine and fenoterol, two other 
B-adrenergic agonists. (AM. J. OBSTET. GYNECOL. 128: 287, 1977.) 


THE B-ADRENERGIC AGONISTS salbutamol*' * and 
isoxsuprine{* ’ are effective inhibitors of uterine con- 
tractions in women in premature and term labor. In 
addition to their ability to relax uterine muscle, these 
agents also produce cardiovascular and metabolic ef- 
fects."? We have previously found that two other 
B-adrenergic agonists, ritodrine? and fenoterol 
(Th1165a),"’ caused different circulatory responses in 
near-term, nonlaboring unanesthetized, pregnant 
sheep. In this study, we examined the effects of sal- 
butamol and isoxsuprine on uterine artery and umbili- 
cal vein blood flow and on maternal and fetal mean 
blood pressures, heart rates, and arterial blood gases 
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and glucose in this same animal model. These data 
are compared to those obtained with ritodrine and 
fenoterol. 


Material and methods 


Eleven Dorset ewes, weighing 39 to 66 kilograms 
(55 + 3 kilograms, mean x S.E.), with accurately timed 
singleton pregnancies were surgicaly prepared be- 
tween 117 and 126 days of gestation (term = 145 + 5 
days). As described by Oakes and associates," elec- 
tromagnetic flow transducers (Micron Instruments, 
Inc., Los Angeles, California) were applied to the main 
uterine artery of the pregnant horn and to the intra- 
abdominal common umbilical vein. Polyvinyl catheters 
were placed into the maternal aorta and inferior vena 
cava via superficial branches of the right femoral artery 
and vein, into the fetal abdominal aorta and inferior 
vena cava via hind limb vessels, and into the amniotic 
cavity. The flow probe leads and the catheters, filled 
with heparinized saline, were exteriorized through a 
skin incision on the ewe's right flank and stored in an 
attached cioth bag. 

Experiments were performed from the third to the 
twelfth postoperative days at 122 to 134 days of gesta- 
tion, while the ewe stood quietly in a metabolic cage. 
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Fig. 1. Sequential salbutamol infusion to ewes, Response (mean + S.E.) of UtBF, UmBF, MAP, FAP, 
MHR, and FHR durirg salbutamol infusion of 0.125 to 1.000 ug per Hlogram per minute. Data are 


expressed as a percentage of control values. 


Uterine contractions were not present or induced. 
Only one experiment was done on each animal per 
day. All studies were performed with the same time 
course: a 30 minute control period, a 120 minute test 
period during which drugs were infused intravenously, 
and a 120 minute recovery period. A constant-infusion 
rate of 2 ml. per minute of normal saline was used 
throughout the maternal drug experiments; during 
the fetal drug experiments, an infusion rate of 0.2 ml. 
per minute in the test period was used. 

Salbutamol was infused over a dose range of 0.125 to 
1.000 ug per kilogram of body weight per minute. This 
‘amount encompassed the clinical dosage used in wom- 
en, 2 to 50 wg per minute." Three experimental 
groups were used. | | 

Sequential salbutamol infusion to ewes. During the 
test period, the ewe received a sequential salbutamol 
infusion begun at 0.125 ug per kilogram per minute 
and increased to 1.000 ug per kilogram per minute by 
0.125 wg per kilogram per minute increments every 15 
minutes (No. = 4). ' 

Constant salbutamol infusion to ewes. During the 
test period, the ewe received a-constant dosage of 0.125 
ug per kilogram per minute (No. = 5) or 1.000 ug per 
kilogram per minute (No. = 5). i 

Constant salbutamol infusion to the fetus. During 
the test period three fetuses received a constant infu- 
sion of 0.500 ug per kilogram of estimated fetal body 
weight per minute (0.430 to 0. 600 ug per kilogram of 
body weight at delivery per minute). . 

Isoxsuprine was infused over a dose range of 2.5 to 


20.0 ug per kilogram of body weight per minute. This 
amount encompassed the clinical dosage used in wom- 
en, 75 to 1,250 ug per minute." Two experimental 
groups were used. ; 
Sequential isoxsuprine infusion to ewes. During ! the | 
test period, the ewe received a sequential i Isoxsuprine 
infusion begun at 2.5 wg per kilogram per minute and 
increased to 20.0 wg per kilogram per minute by 2.5 ug 
per kilogram per minute increments every 15 minutes 
(No. = 4). ! 
Constant isoxsuprine infusion to the fetus. res 
the test period, three fetuses received a constant infu- 
sion of 10.0 wg per kilogram of estimated fetal. body 
weight per minute (approximately 6.0. to, 9.2 ug per 
kilogram of body weight at delivery per minute). _ 
During all experiments, main uterine artery and 
common umbilical vein blood flow were monitored 
continuously with flow meters with a nonocclusive 
electronic zero (Micron RC1000, Micron Instruments, 
Inc., Los Angeles, California). The electronic zero was 
verified in vitro and in vivo and corresponded to true 
zero flow'within 10 ml. per minute. Amniotic fluid and 
mean maternal and fetal arterial pressures were mea- 
sured with pressure transducers (Statham P37B, 
Statham Instruments, Inc., Oxnard, California) zeroed 
at the level of the heart of the ewe. Mean fetal arterial 
pressure was corrected for variations in intrauterine 
pressure by subtracting the simultaneously measured 
amniotic fluid pressure. These indiceg were recorded 
simultaneously on an eight ind rectilinear re- 
corder (Gould 200, Gould Inc., ClevelandyOhic). Mea- 
` 
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g t. 
} 


surements of each of these indices were transcribed at `- 
five-minute intervals. In addition, maternal and fetal NS 
heart rates were obtained every: five: minutes directly "E 
ctive arterial tracings. Serial arterial . 
blood samples (1)0 ml.) were withdrawn simultaneously .^ 
from the rny6ther and: fetus every 30 minutes during E 


from their res 


".- ^ .- Big 


` the sequential infusions and every 60 mmutes during 
both the constant infusions and recovery periods. Mat- ` 
-ernal and fetal arterial pH, Pcoz, and Po, were ana- 
lyzed-immediately at 38. 5° C. (IL 513, Instrumentation 
‘Laboratory, Inc., Lexington, Massachusezts). Maternal 
and fetal. ped a were determined by a glu- 
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Table I. ‘Arterial blood pH and plasma glucose changes during salbutamol and isoxsuprine infusions 


Maternal arterial pH | 


Fetal arterial pH 


Maternal oa l X . 
Salbutamol (sequential) : . 7.511 x 0.030 7.434 + 0,022* 7.408 + 0.019 7.425 + 0.021 
Salbutamol (0.125 pu g/ Kg./min.) 7.525 + 0.025 7.492 + 0.020* 7.419 + 0.030 7.425 + 0.024 
Salbutamol (1.000 ug/Kg./min.) 7.486 + 0.017 7.387 + 0.0161 7.364 + 0.033 7.394 + 0.035 
Isoxsuprine (sequential) 7.524 + 0.006 7.484 + 0.0084 7.350 + 0.015 7.365 + 0.013 

Fetal 
Salbutamol (0.500 ug/Kg./min.) 7.516 x 0.050 . 7.522 + 0.046 7.370 x 0.006 7.307 + 0.0081 
Isoxsuprine (10.0 ug/Kg./min.) 7.513 + 0.016 7.526 + 0.007 7.324 + 0.009 7.287 + 0.021* 

*p « 0.05. | 
tp « 0.02. 
ip < 0.01. 


Table II. Comparison of UtBF, MAP, and MHR 
changes during B-adrenergic infusion to ewes (120 
minute sequential infusion) 


Fenotercl — o Mt 
Isoxsuprine dd Uu M1 
Ritodrine : AM A M1 
, Salbutamol ` jo a i ^1 


—, <6 per cent; 1/1, 6 to 15 per cent; 1/11, 16 to 30 per 
cent; 111/111, >30 per cent. 


cose oxidase method. (Beckman Instruments, Inc., 
Fullerton, California). . | 

— To facilitate data analysis, each sequential-infusion 
experiment was divided into 30 minute blocks during 
the control and recovery periods and into 15 minute 
blocks during the drug-infusion period. Each con- 
stant-infusion experiment was divided into nine .30 


minute blocks. The mean measurement of each index: 


in each time block was expressed as a percentage of the 
corresponding mean control value. The data from all 


the studies in each experimental group were then _ 


pooled, and Student's t test for paired data was used to 
test the significance of the changes. | 


Results 


Sequential salbutamol infusion to ewes. The mater- 
nal and fetal measurements (mean + S.E.) are plotted 


against the incremental drug-infusion rate and time in ` 
_ Fig. 1. Uterine blood flow (UtBF) decreased with the - 


onset of the salbutamol infusion, reaching 86 + 3 per 
cent (p < 0.02) of control levels at an infusion rate of 


0.375 ug per kilogram per minute. This decrement in . 


UtBF remained constant until the final dose increment 
when UtBF rose to 92 + 4 per cent (not significant) of 
the control level. Mean maternal arterial pressure 
(MAP) declined gradually, reaching 90.+ 1 per cent 
(p « 0.001) of the control value during the 0.625 ug 


per kilogram per minute rate and then increased to 
94 + 3 per cent (not significant) during the last three 
dose increments. Maternal heart rate (MHR) rose 
rapidly as the dose rate increased, reaching 67 + 10 
per cent (p « 0.01) above the control level at an infu- 


. sion rate of 0.500 ug per kilogram per minute, and 


then fell slightly during the next four dose increments. 

During the 120 minute recovery period, UtBF in- 
creased above. preinfusion values and plateaued at. 
12 + 2 per cent (p< 0.001) above the control level: 
MAP and MHR were near control levels by the end of 
the. recovery period. i | 


. Constant salbutamol infusions to ewes. Fig. 2 


depicts the maternal and fetal measurements 
(mean + S.E.) plotted against the time course of the 
experiment. UtBF decreased with the onset of each 
infusion, falling to 90 +2 per cent (p < 0.01) and 
84 + 2 per cent (p < 0.01) of contro! during the first 
60 minutes of the 0.125 and 1.000 ug per kilogram per 
minute salbutamol infusions, respectively. Simulta- 
neously, there was dose-related maternal tachycardia 
with respective increases of 36 IO per cent 
(p « 0.05) and 74 + 11 per cent (p < 0.05) above con- 
trol levels. MAP did not significantly change during the 
0.125 ug per kilogram per minute infusion but 
significantly decreased 5 to 8 per cent (p < 0.05) with 
the 1.000 ug per kilogram per minute infusion. 

. During the second 60 minutes of both infusions, 


. UtBF increased from its nadir and returned to control 
. levels by the end of the infusion period, while MHR fell 


slightly. UtBF continued to rise during the first half of 
the 120 minute recovery period. It plateaued at 13 + 2 
per cent (p < 0.001) and 10 + 2 per cent (p « 0.001) 
above control levels during the final 60 minutes of the 
0.125 and 1.000 ug per kilogram peyfminute experi- 
ments, respectively. By the end of gem minute-re- 
covery, period, MAP and MHR were "wear control 
levels. — E i x 
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Fetal plasma glucose: . 
, (mg. %) 





Maternal plasma glucose 


(mg. %) 





Control 


60 +5 92 + 12* lici 22 +9 
61247 Flr 4 12+ 1 18 + 1* 
62 + 3 125+ 9t 13 +2 34 + 5* 
66 + 4 94 + 11 192 18+ 3 
60 + 3 63+ 2 14+4 24 + 4* 
6141 62+ 3 8201 9+] 


Fetal changes during salbutamol infusions to ewes. 


Umbilical blood flow. (UmBF), mean fetal arterial . 


pressure (FAP), and fetal heart rate (FHR) did not 
change consistently during the sequential and constant 
salbutamol infusions to the ewe (Figs. 1 and 2) nor 
during the recovery periods. Increases of 7 to 20 per 
cent in both UmBF and FHR were noted in two of four 
fetal lambs during the sequential infusions, in one of 
five during the 0.125 ug per kilogram per minute infu- 


sions, and in one of five during the 1.000 ug per kilo- 


gram per minute infusions. In addition, another fetus 
experienced FHR increases ranging from 6 to 16 per 
cent during each of these infusion regimens, and two 


other fetuses had UmBF increases of 7 and 12 per cent, . 


respectively, during the 1.000 ug per eee per 
minute infusion. 

Constant salbutamol infusion to the fetus. All three 
fetuses had UmBF increases which ranged from 15 to 


22 per cent above the control value with a mean of | 


18 + 2 per cent (p < 0.02) in the last 30 minutes of the 
infusions. It remained at a mean level of 16 + 2 per 
cent (p « 0.001) above the control level during the first 
90 minutes of the recovery period, with a subsequent 
return toward control values. FHR increased from 4 to 
18 per cent above the control level during the infu- 
sions. However, one fetus had an 11 per cent increase 


in FHR with an irregular rhythm, which lasted only for . 


about 25 minutes of the 120 minute infusion, while the 


- FHR in the other two fetal lambs plateaued at 11 + 2 ; 


per cent (p « 0.01) above the control value during the 


last 90 minutes of the infusion. All FHR's had returned ` 


to control levels by the end of the recovery period. Al- 
though FAP decreased up to 5 per cent (during the 
infusion), it did not change significantly throughout 
the ential sapin i changes were found. 
Sequential ispxsuprine infusion.to ewes. The ma- 
ternal and yetal measurements (mean + S.E.) are plot- 
ted against the incremental drug-infusion rate and 
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time in Fig. 3. As the amount of infused isoxsuprine 
progressively increased, there was a parallel decrease 
in UtBF and MAP, reaching 64 + 5 per cent (p < 0.01) 
and 76 + 3 per cent (p « 0.01) of control values, re- 
spectively, during the 15.0 wg per kilogram per minute 
dose. Both indices remained at those levels during the 
last two dose-rate increments. MHR rose rapidly as the 
infused dose increased, reaching 77 + 10 per cent 
(p < 0.01) above control during the 17.5 ug per kilo- 
gram per minute dose. At the end of the 120 minute 
recovery period, UtBF and MHR had returned to con- 
trol levels; MAP was still significantly depressed, 7 + 1 
per cent (p < 6.02) below control. 

UmBF and FHR gradually increased as the 
isoxsuprine-infusion rate increased from 2.5 to 20.0 ug 
per kilogram per minute. In three of the four infusion 
experiments, UmBF and FHR rose 15 + 4 per cent 
(p < 0.01) and 17 + 3 per cent (p « 0.001) above con- 
trol values, respectively, during the last three dose-rate 
increments. In the fourth experiment, UmBF mea- 
surements were variable during the infusion, and FHR 
and FAP mezsurement were not obtained. In the 
others, FAP declined at the onset of the infusion and 


: plateaued at 7 x 2 per cent (not significant) below 


conzrol. At the end of the 120 minute recovery pe- 
riod, UmBF, FHR, and FAP had returned to control 
values. 

Constant isoxsuprine infusion to the fetus. During 
the last 60 minutes of the infusion, UmBF increases 
ranged from 7 to 22 per cent above the control level 
with a mean of 11 + 3 per cent (p « 0.02), and FHR 
increases ranged from 20 to 37 per cent above the con- 
trol value with a mean of 25 x 2 per cent (p « 0.001). 
Although FAP decreased up to 5 per cent during the 
infusion, it did not change significantly throughout the 
experiment. UmBF and FHR had retürned to control 
levels by the end of the EERE) period. No maternal 
changes were noted. 

Biochemical studies. Maternal arterial pH, Pco;, 
and Po; remained within normal physiologic limits 
during all of the maternal infusion experiments, as did 
fetal pH and Pco,. However, the ewes developed rela- 
tive acidemia which was directly related to the duration 
of the infusion and te the dose rate of salbutamol or 
isoxsuprine (Table I). Fetal Po; did not change during 
the maternal salbutamol infusions. However, it de- 
creased from a control of 21.5 + 0.8 to 17.8 + 1.2 mm. 
Hg (p. « 0.02) by the end of the 15.0 ug per kilogram 
per minute isoxsuprine dose and remained at that level 
during the last two dose increments. 

During the fetal infusions, the fetuses also developed 
relative acidernia (Table I). Fetal Pco, and Pos and 
maternal pH and blood gases did not change during 
the fetal drug infusions. The drug-associated acidemia 
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reverted to normal in both the ewes and fetuses within 
the 120 minute recovery period. 

Maternal and fetal plasma glucose levels rose during 
the maternal salbutamol and isoxsuprine infusions; 
some of these changes were statistically significant. 
While ‘maternal values returned toward control levels 
during the recovery period, fetal values remained ele- 
vated or tended to increase further. Fetal plasma glu- 
cose levels increased by an average of 10 mg. per cent 
during the fetal salbutamol infusions but did not 
change during the isoxsuprine infusion (Table I). 
However, they rose an average of 5 mg. per cent from 
control values by the end of the postisoxsuprine recov- 
ery period. Maternal plasma glucose levels did not 
change during the fetal infusions. 


Comment 


We have now studied four B-adrenergic stimulants 
in sheep: salbutamol and isoxsuprine in this studv and 
ritodrine and fenoterol.! For purposes of compari- 
son, we have made the unproved assumption that 
doses of these agents within the clinical range used to 
inhibit uterine activity in women have equivalent po- 
tency in sheep. We have found similarities and differ- 
ences in the physiologic effects. Table II presents a 
comparison of the mean maternal changes during the 
120 minute sequential infusion of each drug; all the 
changes are statistically significant. 

Infusions of both salbutamol and isoxsuprine in near 
term, nonlaboring, unanesthetized pregnant ewes re- 
sulted in significant decreases in MAP and UtBF. The 
magnitude of these changes was greater with isoxsup- 
rine than with salbutamol and similar in magnitude to 


the decreases observed with ritodrine infusion.!! UtBF. 


and MAP did not change during the fenoterol infu- 
sion." Furthermore, as observed during the recovery 
period following fenoterol infusion," UtBF signif- 


icantly increased above preinfusion values during the 
recovery period following salbutamol infusion. At 


the present time, we have no specific explanation for 


this postinfusion UtBF increase. However, our data’ 


obtained during the simultaneous infusions of the 
non-selective f- adrenergic blocker propranolol with 
ritodrine? and fenoterol’! suggest that specific drug- 
related but non-f-adrenergic actions may be impli- 
cated in the different effects these agonists have < on 
UtBF and MAP. 

All four agents produced dose-related maternal 
tachycardia, hyperglycemia, and acidemia. These 
metabolic changes are compatible with the knowledge 
that p adrenergic agonists initiate glycogenolysis and 
lipolysis.® 


No significant changes in UmBF, FAP, FHR, or fetal . 
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arterial pH of blood gases occurred with maternal sal- 
butamol, ritodrine, or fenoterol infusion. However, 
significant increases of UmBF and FHR and a small but 
significant decrease in fetal arterial pH occurred at the ' 
higher isoxsuprine doses. These latter changes were 
found during the direct fetal isoxsuprine infusions and 
are consistent with Van Petten's? report that biologi- 
cally active isoxsuprine crosses the ovine placenta. Pla- 
cental transfer of biologically active salbutamol appears 
to be more variable. UmBF and FHR did not change 


consistently during the salbutamol infusions to the 
.ewes but did with direct infusion to the fetus. It is not . 


clear from these data if this difference in response is a 
function of drug dosage. 

The activity of a -receptor site agonist is deter- 
muned by the substitutions on the parent compound 
B-phenylethylamine.? Selectivity is a relative charac- 
teristic, rather than an absolute property, and it is dose . 
dependent. " Analysis of the structure-activity re- 
lationship of these four drugs suggests that fenoterol 
and salbutamol possess greater B» selectivity, are more 
potent, and have a shorter biological half life than 
ritodrine and isoxsuprine.* ' That such theoretical 
comparisons are not valid biologically is suggested by 
the significant B; chronotropic effect on the heart and a 
variable 8» hypotensive effect on arteriolar smooth 
muscle produced by each drug. 

A similar comment about the biological properties of 
these drugs in women can be made when the published 
literature on the effects of salbutamol and isoxsuprine 
used for treatment of premature labor is examined. 


. When salbutamol was given to women in doses ranging 


from 1.8 to 76 ug per minute," ? maternal tachycardia, 
widening of the pulse pressure due to a decrease in the 
diastolic blood pressure with no change in the systolic 
blood pressure, and fetal tachycardia were found. 
McDevitt and associates? specifically investigated the 
uterine and cardiovascular effects of salbutamol in 
women during term labor. The salbutamol-infusion 
rate was progressively increased from 10 wg per min- 
ute to a maximum of 50 ug per minute by 10 ug per 
minute increments every five or 10 minutes, until 
uterine activity ceased or MHR exceeded 140 beats per 
minute. That dose rate was then continued for 60 min- 
utes. These investigators reported a dose-related in- 
crease in MHR, a dose-related decrease in the diastolic 
blood pressure, and no change in the systolic blood 
pressure or FHR during the incremental salbutamol 
infusion. However, during the constant infusion, MHR 
and FHR increased significantly, and both systolic and 
diastolic blood pressures decreased siggfficantly. From 
the data obtained in these three studies!" ? we calculate 
decreases in mean blood pressure of 10 to«90 per cent 
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of control values. In addition, Liggins and Vaughan! 
found that maternal tachycardia and hypotension were 
invariably present with inhibition of uterine activity 
when a relatively low dose of salbutamol was used. 
Isoxsuprine has been investigated in doses ranging 
from 75 to 1,250 ug per minute in women during term 
and premature labor. These studies reported the 


presence of maternal tachycardia and marked de- - 


creases in systolic and diastolic blood pressures. Our 
calculations from data given in three of these studies*~’ 
are that the pulse pressure narrowed and the mean 
blood pressure decreased. Stander and associates? and 
Shenker’ found a 60 to 80 per cent incidence of fetal 
tachycardia within seven to 15 minutes after the onset 
of a 500 ug per minute isoxsuprine infusion. Neither 
study demonstrated a change in the configuration of 
the fetal electrocardiogram during the infusion. 
Thus, the effects of these drugs on MHR, MAP, and 
FHR in the sheep model agree with data obtained from 
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measurement of the same variables during the clinical 
use of these drugs in women in labor. However, as we 
have stated previously” !! the appropriateness of ex- 
trapolating data obtained from pregnant sheep and 
applying the information te pregnant women is not 
clear. Since the metabolism and pharmacokineucs of 
salbutamol and isoxsuprine in pregnant sheep are un- 
known, we do not know if the dosage used resulted in 
therapeutic or suprapharmacologic blood levels com- 


parable to those in women. Furthermore, we have not 


investigated the actions of these drugs during labor 
and, therefore, cannot predict how the presence of 
uterine activity might modify their effects on UtBF and 
UmBF. However, it does appear that clinicians should 
be alert to the possibility that 8-mimetic agents, which 
are effective in stopping uterine contractions in wom- 
en, may possess potentially different adverse and ben- 
eficial side effects. 
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Amniotic fluid fibrinogen degradation products in the 
prenatal diagnosis of neural tube defects 
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Elevated levels of fibrin(ogen) degradation products (FDP) have been detected in 
second-trimester amniotic fluid in association with open neural tube defects (NTD's) in the 
fetus. The FDP assay has been proposed for the prenatal diagnosis of NTD's and in this 
paper is compared with the established use of the alpha-fetoprotein (AFP) assay. FDP and 
AFP levels were measured in 132 amniotic fluid samples, including 20 NTD cases. The 
false negative and false positive rates for the FDP assay are high compared with the AFP 
assey, but it may be of value as an adjunct assay to reduce the over-all false positive rate. 


(AM. J. OBSTET. GYNECOL, 128: 294, 1977.) 


A NUMBER OF proteins in the amniotic fluid have been 
studied as possible markers for the prenatal diagnosis 
of neural tube defects (NTD’s). These proteins include 
alpha-fetoprotein (AFP),! beta-trace protein, alphas- 
macroglobulin,” brain-specific S-100 protein,’ and im- 
munoglobulin M.? The most successful results with 
consideration of false negative and false positive rates 
have been obtained by measurement of the amniotic 
fluid AFP level) However, there are problems com- 
plicating the interpretation of AFP results,” ? and an 
adjunct assay would be of great value. 

Significant increases in the amniotic fluid level of 
fibrin(ogen) degradation products (FDP) were first ob- 

served in association with NTD's by Purdie and associ- 
ates? Weiss and colleagues!’ have reported similar ob- 
servations. The purpose of our study is to assess the 
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value of the FDP assay in the prenatal diagnosis of 
NTD’s and to compare it with the established use of the 
AFP assay. 


Materials and methods 


Sample collection. Following transabdominal am- 
niocentesis, the amniotic fluid was collected in glass 
tubes not containing antifibrinolytic agents, cen- 
trifuged for 10 minutes at 1,500 r.p.m., and stored 
frozen (—20° C.) until assay. The 132 amniotic fluid 
samples discussed in this paper were obtained between 
14 and 22 weeks’ gestation. There were five cases of 
“spontaneous” abortion or fetal death in utero and 20 
cases with open NTD's (nine with anencephaly and 11 
with other open NTD’s). 

Determination of fibrin(ogen) degradation prod- 
ucts. The amniotic fluid samples were tested for FDP 
by the staphylococcal clumping test of Hawiger and 
associates.’ Lyophilized preparations of clumping- 
positive Newman strain Staphyloccocus aureus were a gift 
from Dr. Kurt Miller, University of Miami Medical 
School. The sensitivity of this test measured with 
purified human fibrinogen (AB Kabi, Stockholm, Swe- 
den) was 0.6 wg per milliliter. 

Determination of alpha-fetoprotein. The concentra- 
tion of AFP in the amniotic fluid samples was measured 
by rocket electroimmunodiffusion as described by 
Laurell.” The intra-assay and interassay reproduci- 
bility of the assay is approximatelyg0.6 wg per mil- - 


* 


Volume 128 
Number 3 


I7-IS WEEKS 


NUMBER OF CASES 





FOP LEVEL 


Fig. 1. Histograms of the frequency distribution of amniotic 
fuid FDP levels for three different periods of gestation: 14 to 
16 weeks, 17 to 19 weeks, and 20 to 22 weeks, from top to 
bottom, respectively. The first group contains 24 cases, and 
the second and third each contain 23. 


liliter. Data concerning the normal range of AFP levels 
in amniotic fluid have been published? and sub- 
sequently modified.’ 


Results 


The FDP assay is based on the clumping of 
staphylococcal bacteria in the presence of fibrin(ogen) 
or its breakdown products. The samples are serially 
diluted, and the highest dilution where clumping oc- 
curs, the end point, is determined by observation. The 
assay is semiquantitative and the results are based on 
an exponential scale, since the dilutions are made 1:2 
in series. Each end point represents a range of concen- 
trations, based on the limit of sensitivity of the assay, as 
listed in Table I. The results are expressed as the loge, 
to allow simple statistical calculations. 

The FDP contentration in amniotic fluid increases 
- with the gestational age of the fetus. Fig. 1 shows his- 

— 


« 
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Table I. The FDP assay 












FDP Results 
FDP concentration expressed 
end point range (ugfml.) as loge 





—]/2 0.0-0.6 0 
11/2 0.6-1.2 1 
41/4 ].9-2.4 2 
+1/8 2.4-4.8 3 
+1/16 4.8-9.6 4 
+1/32 9.6-19 5 
41/64 19-38 6 
1/128 38-76 7 
11/256 76-152 8 
11/812 152-304 9 
1-1/1024 304-608 10 


Table II. Abnormal outcome: spontaneous 
abortion and fetal death 
















AFP 
concentration 


(ug/ml) 


Gestational 
age 
(wks.) 





Fluid 
appearance 


Case 





1410 14 Bloody 43* 3 
711 16 Bloody 22 1 
489 16 Bloody oi Ga 3 

'1068 17 Bloody 282" 7* 
309 23 Bloody >100* 2 


*Elevated value. 


tograms of the frequency distribution of FDP results 
for clear amniotic fluids for three different gestational 
age groups. The modal FDP value for the 14 to 16 
week group is 1 with 2 range from 0 to 3 (tenth to 
ninetieth percentile). The middle group of 17 to 19 
weeks has a mode of 1 and a range of 1 to 8, and the 
last group of 20 to 22 weeks has a mode of 2 and a 
range of 1 to 4. Since the assay is based on a logarithmic 
scale, these data show a substantial increase in FDP 
level with increasing gestational age. 

In order to study the effect of blood contamination 
on the FDP level, histograms of the frequency distribu- 
tion of FDP levels in amniotic fluids recorded as clear 
or bloody were constructed, with a similar spectrum of 
gestational ages in the two groups. The results, shown 
in Fig. 2, reveal a clear difference. The modal FDP 


. value for the clear fluids is 1 with a range of ] to 3 


(tenth to ninetieth percentile); the modal FDP value for 
the bloody samples is 2 with a range of 1 to 5. 

Fig. 3 shows the frequency histogram of the FDP 
results for amniotic fluid samples obtained at 14 to 22 
weeks' gestation. Three different overlapping distri- 
butions are apparent. The frequency distribution of 
FDP values for cases with a normal outcome has a 
modal value of 1 and a range of 1 to 5 (tenth to 
ninetieth percentile). The anencephaly cases have a 
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Fig. 2. Histograms of the frequency distribution of amniotic 
fluid FDP levels in bloody and clear Huids (upper and lower 
histograms, respectively). Included are 36 bloody fluids and 
70 clear fluids. 


modal FDP value of 7 and a range of 7 to 9. The cases 
with open NTD’s other than anencephaly have a modal 
FDP value of 4 to 5 and a range of 4 to 6. 

The AFP assay is not specific; conditions other than 
open NTD's may lead to elevated AFP results. In par- 
ticular, impending spontaneous abortion or fetal death 
may lead to very high AFP values. Table II lists five 
such cases. In four cases the AFP level is elevated. In 
only one case is the FDP level elevated. 


Comment 


When evaluating an assay system for prenatal diag- 
nosis which measures some component of amniotic 
fluid, a number of questions arise. Does the concentra- 
tion of the component vary with the gestational age of 
the fetus? Is the concentration affected by contamina- 
tion of the amniotic fluid sample with maternal or fetal 
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Table III. Open NTD cases 


AFP 
Case Gestational concentration FDP . 
No. age (wk.) (ug! ml.) value 


Anencephaly: i . 
770 15 156 9 
E-284 15 194 ` 9 
E-523 16 250 7 
E-472 16 246 7 
E-316 . 17 248 9 
E-18 17 200 7 
E-193 20 173 10 7 
E-289 20 42 5 
E-18a* 2] 70 7 
E-215 23 212 7 
Other open NTD's: 
E-813 16 441 4 
E-1008 16 53 3 
E-1562. 16 34 ; 39 
E-1965 16 156 3 
E-857b 17 60 6 
E-132] 17o 109 5 
E-1611 17 152 5 
E-442 | 20 12 4 
1182 . 20 24 5 
E-1611a* 2] 78 4 
E-1371 22 59 4 
E-1374 .. 22 23 5 


* Repeat amniocentesis. 
X 


blood? What is the normal concentration range, and to 
what extent does it overlap the range for affected 
fetuses? 

Our results show that FDP is detectable in normal 
amniotic fluid, in contrast to the results in the report of 


. Svanberg and associates." The FDP level in amniotic 


fluid increases with advancing gestational age and with 
contamination of the sample with maternal blood. 
Purdie and associates? take great care to avoid blood 
contamination of the amniotic fluid samples and collect 


. the fluid in the presence of an antifibrinolytic agent, 


epsilon-aminocaproic acid. However, a substantial frac- 
tion of amniotic fluid samples is contaminated with ma- 
ternal and/or fetal blood,* and an assay that is relatively 
unaffected by blood contamination is desirable. Some 
of the FDP false positive results reported here may 
simply reflect blood contamination and the lack of anti- 
fibrinolytic agents. 2 

There is a striking elevation of the FDP concentra- 
tion in the amniotic fluid of anencephaly cases (Table 
III). In cases of other open NTD’s, there is a lesser 
elevation of the FDP level (Table III). If the FDP assay 
is to be used for the prenatal detection of open NTD’s, 
there must be a clear Separation of FDP values for 
normal and affected cases. With our group of amniotic 
fluid samples from normal cases. here is substantial 
overlap with the group of open s other than 
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Fig. 3. Histogram of the frequency distribution of amniotic fluid FDP levels from pregnancies with 
differing outcomes. El = Normal outcome; El = open NTD other than anencephaly; and W = 


anencephaly. 


Table IV. Normal outcome—elevated AFP or FDP value 





Case Gestational Fluid . AFP concentration FDP Fetal 
1084 14 Clear 14.5 7* NT 
1023 15 Slightly bloody TH 2 — 
1278 15 Bloody . 12.5 6* NT 
E-1122 15 Clear 23.9 6* — 
510 16 Bloody 10.0 5* NT 
968 16 Bloody 23.0 4* NT 
1004 16 Bloody 25.2% 2 ++ 
E-204 16 Clear 31.6% 2 ++ 
E-280 16 Bloody Syd 3 + 
1391 17 Clear 48 * 3 — 
E-60 17 Clear 21.5 T= — 
E-1067 17 Clear 30.2* 6* — 
E-1147 17 Clear 27.0* 6% + 
E-550 18 Clear 30.6* 4* 

E-1001 18 Clear 14.6 4* E 
685a ` 20 Bloody 4.8 7* NT 
1059 _ 20 Bloody 2.2 4* NT 
1122 20 Bloody | 7.6 d NT 
1337 20 Bloody 5.8 5* NT 
868' 21 Clear - 2.7 5x* NT 
E-8I 21 Clear 10.4 4* NT 
E-505 21 Bloody 42* 4% +++ 
E-520 21 Bloody 27.0* 3 +++ 
1292 22 Clear 2.9 4* NT 

* Elevated value e. 


{NT = Not tested. 
p d 
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Fig. 4. Combined results of the AFP and FDP assays. AFP level (expressed as standard deviations . 
about the mean) plotted against FDP level for the same amniotic fluid sample. e = Normal out- 
come; o = fetal death and/or spontaneous abortion; C= Hencepad and A= open NTD other 


. than i a 


anencephaly. When a cutoff of FDP value between 3 


and 4 is used to distinguish normal cases from affected , 
ones, 18 of the 20 NTD cases would be identified, lead- . 
ing to a’ false negative rate of 10 per cent. Further, 18. 


cases with normal outcomes have FDP values above this 
cutoff, yielding a false positive rate of 17 per cent for 
this group. It is important to realize that this is an in- 


flated false positive error rate, since the group of 105 
cases with normal outcomes is not 2 random sample of 


cases. There-is a higher percentage of bloody fluids in 
this group, 32 per cent compared with 8 per cent in the 


larger group of samples that we have studied for AFP.* 


There is also a higher percentage of cases with elevated 


AFP than occurs in the over-all population, 13 per cent 


compared with less than 2 per cent. 
If.the AFP and FDP assays are independent, there 
should be a low frequency of coincidence of AFP false 


positives with FDP false positives. That is, if 2 per cent 


of the normal amniotic fluid samples have elevated 


AFP levels, and 10 per cent of the normal fluids have 
elevated FDP values, then.0.2 per cent of the normal 
cases should have: both elevated AFP and FDP values if 
the assays are independent. If so, the FDP would be a 
valuable adjunct to the AFP assay to reduce the over-all 
false positive rate for the prenatal diagnosis of NTD’s. 
Table IV lists 24 cases with a normal outcome of preg- 
nancy that have either an elevated AFP value or an 
elevated FDP value. Forty per cent of the cases with 
elevated AFP values also have elevated FDP levels. 
These false positive results probably reflect blood con- 


‘tamination, since half of these 24 samples were visibly 


bloody and 46 per cent of those tested for fetal hemo- 
globin were positive. For the FDP assay to be of real 
value, the amniotic fluid samples should be collected i in 
the presence of an antifibinolytic agent. 

While the FDP p has both a neha negative 
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rate and a higher false positive rate than the AFP assay, 


it may still be of value in distinguishing NTD cases: 


from normial ones. Fig. 4 is a plot of FDP value of each 
case against the AFP value of the same case expressed 
in terms of standard deviations (S.D."s) above the 
mean. This allows us to relate values from different 


weeks’ gestation. With the AFP assay alone, the cutoff , 


is at 3 S.D.'s, expressed as the horizontal line. With the 
FDP assay alone, the cutoff i is between 3 and 4 ex- 


pressed as the vertical line. On this graph, nearly all the. . 


normal cases fall in the lower left quadrant, below both 
cutoff lines. The FDP false positive values nearly all fall 


in the lower right quadrant. All but one of the NTD. 
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cases is in the upper right quadrant. To combine the 
information gained by assaying for both AFP and FDP, 
we can arbitrarily draw a new cutoff line, diagnally as 
shown. All of the NTD cases are above this line. All 
points below this line are normal or have some defect 
other than an open NTD. With the AFP assay alone, 
there are 10 cases with elevated AFP levels and a nor- 
mal outcome. I? the diagonal line based on both AFP 
and FDP assays is used, there are only five cases with 
elevated AFP and FDP levels and a normal outcome. 
Thus, the results of the two assays taken together may 
aid in the diagnosis of open N'TD's. 
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A new technique for improving the Doppler ultrasound . 
signal for fetal heart rate monitoring | | 
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New York, New York, and Cranbury, New Jersey 


A new Doppler technique, termed ranged directional Doppler, has been developed. This system 
detects a more unique Doppler signal, which is more clearly related to a cardiac event. This 

signal provides the opportunity for further improving the accuracy of fetal heart rate monitoring from 
the maternal abdominal wall. (AM. J. OBSTET. GYNECOL. 128: 300, 1977.) 


MONITORING THE fetal heart rate (FHR) during 


the antepartum period, in addition to during labor, 
may soon assume gréater importance in managing the 
obstetric patient. Decelerations, accelerations, and ac- 


curate representation of FHR variability are con- 


sidered important measures of fetal well-being, par- 
ticularly in the antepartum period." ? 

While accurate FHR variability is easily obtained 
from the fetal scalp electrocardiogram, its accurate 
representation by external methods has proved elu- 
sive. ? However, recent advances in Doppler meth- 
ods do provide good representation of long-term vari- 
ability patterns." * The phonocardiogram, although 
promising for variability, remains a research tech- 


nique because it is difficult to use, is sensitive to, 


extraneous noise, and. often cannot detect instrument 
countable: heart tones. The abdominally derived fetal 
electrocardiogram also suffers from a lack of sig- 
nal, a low signal-to-noise ratio, and interference 
from the maternal QRS complex. The authors’ 
experience is that less than 50 per cent of ante- 
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partum patients can be monitored by an abdominal 
electrocardiogram.® The availability of the fetal heart 
Doppler signal from the twelfth week of gestation, 
its usually good signal-to-noise ratio, and its lack 
of maternal interference render it practical for 
measuring each and every heartbeat interval. This 
report describes an advance in Doppler technology 
which can be used to produce more accurate 
FHR records. 


. System development and description 


As previously reported, the Doppler signal obtained 
from the fetal heart by an autocorrelation ranging 


_system* is enhanced threefold (10 db) in the region of 


interest and extraneous Doppler sound is reduced 
thirtyfold (30 db).* *.These signals contain a multi- 
plicity of components representing atrial contractions, 
atrioventricular (A-V) valve closure, A-V valve open- 
ing, and to some extent aortic and pulmonic valve 
motion. Since the Doppler cemponents change in 
relative importance and in clarity, accurate beat-to- 
beat measurement and display may not be meaning- . 
ful. As the Doppler signal changes or becomes less 
distinct, greater artifactual jitter is produced and 
long-term variability may be obscured. This has, for 


practical purposes, been solved by averaging three 


heartbeats and displaying the updated average on a 
beat-to-beat basis. This reduces the jitter, enhances 
the long-term variability, and preserves the visible 
details of the record.® ? 


* 
pecu uum 


*Fetasonde 2102, 2104, Roche Medical Electronics Inc., 
Cranbury, New Jersey. = 
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Fig. 1. Simultaneous external recordings of beat-to-beat FHR 
and the ranged directional Doppler envelope (paper speed 25 
mm. per second). The lower record on each tracing (Doppler 
envelope) shows the filtered, rectified Doppler as presented to 
the counting circuits of the instrument. The upper trace 
shows the resultant beat-to-beat FHR record. In this illustra- 
tion, the total Doppler is used (both directions). This signal is 
relatively complex, and the components vary. The great en- 
ergy and broad signals are useful for accuracy during marked 
bradycardia. By using a switch to select electronically the di- 
rectional Doppler components either away or toward, the 
signal can be clarified. 


More accurate representation of variability requires 
a unique, bold, clear-cut Doppler signal clearly related 
to a single cardiac event. On a research basis, a skilled 
technician may aim a pencil-beam ultrasonic trans- 
ducer at the fetal heart and monitor the Doppler 
tracing on an oscilloscope until a sharp, single, bold 
event is captured and retained. However, in order to 
make accurate measuremént practical, the fetal moni- 
tor should be operable by anyone with reasonable skills 
and should not require constant attention. To allow 
for the normal intrauterine fetal motion and for 
change in fetal position due to maternal respirations, 
a wide-area (angle) coverage is desirable. Electronic 
signal seleetion, rather than transducer manipulation, 
is also desirable. 

The ranging-autocorrelation system may be further 
improved to allow such signal selection by electronical- 
ly selecting the Doppler signal from the moving heart 
valves going either toward or away from the trans- 
ducer for processing. This provides an additional 
twentyfold signal clarification. The authors have found 
this usually prowies a single, clear-cut Doppler pulse 
apparently uniquely related to a single cardiac event 
(e.g., mitral valve closure). 
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Fig. 2. Simultaneous external recordings of beat-to-beat FHR 
and the ranged directional Doppler envelope (paper speed 25 
mm. per second). Direction away is selected, producing a more 
uniform signal. (For explanation, see legend to Fig. 1). 
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Fig. 3. Simultaneous external recordings of beat-to-beat FHR 
and the ranged directional Doppler envelope (paper speed 25 
mm. per second). Direction toward produces a single, clear-cut, 
and unique bold Doppler event heartbeat. Tbese displays 
allow the clinician to judge the validity of the signal used for 
counting and the resultant variability. (For explanation, see 
legend to Fig. 1). 


This variable range-directional Doppler system* 
allows the operator to select for FHR counting from 
either the total Doppler signals or the signals going 
either toward or away from the transducer (directional 


. Doppler). Moreover, the clinician may verify the clarity 


*Fetasonde 2106, Roche Medical Electronics Inc., Cran- 
bury, New Jersey. 
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Fig. 4. Simultaneous beat-to-beat recordings of FHR from fetal scalp electrocardiogram and ranged 


directional Doppler. 


of the signal and the accuracy of the counting with 
the 25 mm. per second strip-chart recording of the 
system, which displays the Doppler signal used by the 
instrument for counting as well as the resultant FHR. 
The clinician may select either the three-beat running 
beat-to-beat updated average or an instantaneous beat- 
to-beat display of the FHR. Using this system, one 
can use the total (both) for FHR (Fig. 1), but the 
readings usually are more distinct and accurate with 
the Doppler moving either away from (Fig. 2) or to- 
ward (Fig. 3) the transducer. 

Results to date indicate distinct records, clearly 
showing variability, can be obtained from over 9596 
of antepartum patients, with over 80 per cent available 
in the supine position or with patients on the side, 
reclining at 30°, standing, or even walking.? The FHR 
obtained by the directional Doppler system is similar 
to that obtained from simultaneous fetal scalp elec- 
trocardiogram records. (Fig. 4). 


Comment 


The recent interest in antepartum FHR monitoring 
and the potential value and increased use of the “non- 
stress test" make it necessary to develop a reliable, 
practical, and predictable external FHR monitor. The 
ability to reproduce FHR variability and to be able to 
verify the accuracy of the recording are of great im- 
portance to these applications.* 5 

This report describes initial experiences with such a 
system. This system shculd render it practical to offer 
more accurate antepartum nonstress testing to all ap- 
plicable patients and thus further improve our ante- 
partum surveillance. The ability to monitor the patients 
while sitting, standing, or walking opens new areas of 
investigation of normal and abnormal FHR patterns. 
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patients had primary endometrial cancer, and five had 
recurrent disease. All patients had primary endometri- 
al cancer staged according to the International Feder- 
ation of Gynecology and Obstetrics (FIGO) Staging 
System. Tumors were reviewed histologically and were 
classified as well-differentiated, moderately differ- 
entiated, or undifferentiated, according to the criteria 
proposed by the cancer committee of FIGO. The 
length of the uterine cavity was measured in each case, 
and the presence or absence of myometrial invasion by 
tumor was noted. Likewise, plasma lymphocytic infil- 
tration of tumor cells in the specimen was recorded. 

Patients with State IA well differentiated tumors who 
had no evidence of myometrial invasion were treated 
by total abdominal hysterectomy and bilateral sal- 
pingo-oophorectomy alone. All other patients were 
treated by radiation therapy followed by total abdomi- 
nal hysterectomy and bilateral salpingo-oophorectomy. 

The techniques of radiation therapy have been pre- 
viously described" and will be mentioned only in 
summary form. External therapy from a cobalt-60 
source with a source-skin distance of 80 cm. was usually 
given first. Four thousand rads was given through op- 
posed 16 by 16 cm. anterior and posterior fields, at a 
dose rate of 200 rads per day. The midline pelvic struc- 
tures were then shielded, and an additional 1,000 rads 
was given to the lateral pelvic wall. This was followed 
by one intrauterine radionuclide application (cobalt-60 
or cesium-137). Computer dosimetry coupled with di- 
rect cadmium sulfide probe measurements, with diat- 
rizoate contrast medium used for visualization of the 
bladder and barium paste used to localize the rectum, 
was utilized in all patients. The total endometrial 
tumor dose varied from 9,000 to 10,000 rads, and 
5,000 to 5,500 rads was delivered to the lateral pelvic 
walls. 

Plasma samples were analyzed for CEA by radioim- 
munoassay according to the Z-gel procedure of Han- 
sen and colleagues! in 0.01M ammonium acetate (pH 
6.5) with the use of Roche G-23 anti-CEA antiserum 
which recognizes an ion-sensitive site on the CEA 
molecule. CEA reagents were provided by Dr. H. J. 
Hansen, Department of Immunology, Hoffman-La 
Roche Inc., Nutley, New Jersey. A plasma CEA value 
of 2.5 ng. per milliliter was taken as the upper normal 
limit. Healthy volunteers previously studied at this in- 
stitution served as a control population for plasma 
CEA determinations. 

Surgical and biopsy specimens from the patients 
studied were fixed in 10 per cent buffered formalin 
and embedded in paraffin. Sections with thicknesses of 
between 5 and 7 uw were cut from each specimen and 
placed on glass.slides. Formalin-paraffin-treated tis- 
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Table I. Clinical characteristics of patients 


Characteristic Range 
Age (yr.) 58 2]-88 
Weight (pounds) 171 101-288 
Height (inches) 64 59-68 





Table II. Plasma CEA related to stage of 
endometrial cancer 






Plasma CEA (ng./ml.) 





Total 





IA 15 14 (93%) 1 (7%) 

IB 27 18 (67%) 8 (30%) 1 (3%) 

II 8 6 (75%) 1 (12.5%) 1 (12.5%) 
III 4 2 (50%) 2 (50%) 

IV l 1 (100%) 
Recurrent 5 1 (20%) 3 (60%) 1 (20%) 


Table III. Plasma CEA related to uterine size in 
patients with endometrial cancers 











Length of 
uterine canal 
(cm.) 


Plasma CEA (ng./ml.) 










Total 
patients* 


5-7.9 15 12 (80%) 3 (20%) 
8-11 32 24 (75%) 7(22%) 1(3%) 
>1] 8 4 (50%) 2(25%)  2(25%) 


*Excluding five patients with recurrent cancer. 


sues were hydrated in 0.01M phosphate-buffered 
saline (pH 7.2) for two five-minute changes. The im- 
munoperoxidase technique utilized has been previ- 
ously described in detail.* * Goat anti-CEA antiserum 
(diluted 1:300) was added to the tissue sections which 
were then washed in 0.01 M phosphate-buffered saline. 
The sections were treated with rabbit antiserum against 
goat immunoglobulin G (1:50 dilution), followed by 
goat antiserum against peroxidase (1:100 dilution), 
under the same conditions as for the primary an- 
tiserum. The antiserum was bound to horseradish 
peroxidase by adding the peroxidase at a concentration 
of 100 ng. per milliliter for 20 minutes at 37? C. The 
reaction was developed with Karnovsky's solution. The 
immunoperoxidase staining reaction for CEA was in- 
terpreted only in reference to the adjacent control sec- 
tion in which the primary anti-CEA antiserum was 
completely neutralized by adsorption with CEA. 


Results 

Table I presents clinical characteristics of the pa- 
tients studied. As expected, the incidence of obesity 
and nulliparity was increased in these patients. Fifty- 
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-Doxorubicin*-cyclophosphamide: Effective chemotherapy 
for advanced endometrial adenocarcinoma 


FRANCO M. MUGGIA, M.D. 
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EigFt of 11 consecutive patients with metastatic endometrial adenocarcinoma completed 
more than one course of treatment with a doxorubicin-cyclophosphamide combination. Six 
of tFese patients improved, with three showing a complete remission of all disease 
manifestations and two experiencing an objective partial response (>50 per cent tumor 
shrinkage). Median duration of all responses was 10 months, with three patients surviving ° 
mora than one year. Review of patient characteristics suggests that, unlike progestin 
therapy, this new program is effective in the presence of poorly differentiated tumors and 
short progression-free intervals. Therefore, chemotherapy should probably supplement 
progestins in future clinical trials and should certainly be considered when hormone therapy 
fails in advanced endometrial cancer. Moreover, if the degree of efficacy reported herein is 
confirmed, it will justify clinical trials that include patients in earlier stages of disease. (AM. 


J. CBsTET. GYNECOL. 128: 314, 1977.) 


DECAUSE ENDOMETRIAL ADENOCARCINOMA most 
often presents in a localized form, operation and 
radiotherapy" ? have been the mainstays of treatment 
and the principal focus of therapeutic research. Since 
the original report of Kelley and Baker? systemic ther- 
apy has been mainly confined to the progestational 


agents. Up to 36 per cent of patients with Stage IV or 


recurrent metastatic endometrial cancer have ben- 
efited from such hormonal treatment.” ? On the other 
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*The former generic name of doxorubicin was adriamycin. 


hand, few chemotherapeutic agents have received ade- 
quate trials.°~8 

Recently, there has been a renewed interest in the 
systemic treatment of this disease, brought about by the 


increasingly precise delineation of prognostic factors 


associated with failure of the primary therapy. An 
over-all 40 per cent recurrence rate, most frequently in 
extrapelvic areas, occurs after apparently successful 
local therapy.? Intrauterine extension to the endocer- 
vix of Fallopian tubes or deep myometrial invasion fa- . 
vors lymphatic dissemination; conversely, blood vessel 
invasion and an increasing grade of anaplasia favor 
hematogenous dissemination. 

A further stimulus to the development of effective 
chemotherapy has been the preliminary sugcess shown 
by adjuvant chemotherapy programs in some child- 
Hood tumors and other malignancies. 

Preliminary observations indicating some effective- 
ness of adriamycin in metastatic endometrial cancer$^? 
have stimulated renewed clinical trials in this neglected 
area. We wish to report here our favorable experience 
with a combination of doxorubicin and cyclophos- 
phamide in a group of eight such patients. The effec- 
tiveness of this drug treatment was explored following .- 


. observations of responsiveness of endometrial cancer 
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Fig. 1. Serial chest roentgenograms of Case No. 2: pretreatment film shows bilateral pulmonary 
infiltrates (August 22, 1973); complete clearing of infiltrates following three courses of 


chemotherapy (November 2, 1973). 





os OCT 3,1973 


^ - 


FEB 13,1974 


Fig. 2. Serial chest roentgenograms of Case No. 4: pretreatment film shows bilateral nodular densi- 
ties (October 3, 1973); partial response at time of maximal regression (February 13, 1974). 


in a Phase I and II trial of this combination. A pre- 
liminary analysis of the data has appeared in abstract 
form." 

Material and methods 

Since July, 1973, 11 patients with biopsy-proved ad- 
vanced endometrial adenocarcinoma were treated with 
a combination of doxorubicin (37.5 mg. per square me- 
ter) and cyclophosphamide (500 mg. per square me- 


ter). These drugs were administered concomitantly * 


intravenously every three weeks.” Three patients, all 
of them quite ilf prior to treatment, died within two 
weeks after drug therapy was begun and will be 


excluded from further therapeutic evaluation. Table I 
£ 


shows the age, histology, and distribution of disease at 
onset of chemotherapy, prior treatment, the disease- 
free intervals from inittal treatment to recognition of 
metastases, and the number of treatment courses for 
the eight patients evaluated. The eventual response is 
also indicated. 

The age of the patients ranged from 60 to 68 years, 
with a disease-free interval of 0 to 21 months (median 
10 months). Six of the patients had pcorly differ- 
entiated tumors, all of which showed areas of frankly 
anaplastic carcinoma. The areas of involvement at 
the onset of chemotherapy are further outlined in 
Table II. 

No patient had received prior systemic therapy with 
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‘Case 
Ao. 


^ Age of 
patient 






Histologic grade 







` Prior therapy 
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Table I. Clinical features of patients with endometrial adenocarcinoma treated with doxorubicin-cyclophosphamide 







` Disease-free 
interval 










Site of metastases 





l 68 Poorly differentiated, None me Uterus and parametria, 
lung, bone marrow 
2 68 Poorly differentiated None f 0 Uterus and parametria, - 
abdomen, lung 
ou 68 Poorly-differentiated, |§ Hydroxyprogesterone caproate 0 Uterus and parametria, 
~ (Delalutin) 2 months . lungs, bone’ 
4 67 Poorly differentiated medroxyprogesterone acetate 0 Uterus and parametria 
. (Depo-Provera) 7 months l 
5* 6D. Weli differentiated None 0 Uterus and parametria, 
lung, brain 

6 65 Poorly differentiated TAH + BSOT; Depo-Provera: 8 mo. ' Abdominal carcino- 
2 months matosis 

7 60 Well differentiated Vaginal and intrauterine 17 mos. Lung, liver, abdominal 
Intracavitary ; carcinomatosis 
irradiation, 
TAH '+-BSO 

8 61 Well differentiated Vaginal cylinder, 21 mos. Pelvic mass, abdominal 
TAH-BSO , carcinomatosis, 

ascites, and pleural 
effusion 


No: 0 
COUYSE 


12- 


11 


10 


10 





CR, complete remission; PR, partial response; NC, no change; PD, progressive disease; TAH + BSO, total abdominal hysterec- 


tomy and bilateral salpingo-oophorectomy. 


*Diagnosis made at time of dilatation and curettage 14 months earlier; but patient refused operation and radiotherapy. . 


Table II. Distribution of disease and sites of response 


Site Response | 
Uterus and parametric 6 4 
and pelvic masses 
Lung ' 5 4 
Intra-abdominal 4 L. 
metastases 
Bone and bone marrow 2 2 
Ascites and pleural l 0° 
effusion 
Brain , l Not evaluable* 
, . (simultaneous 
radiotherapy 
to brain) 


*Patient did show response of lung metastases which were 
. not irradiated. 


either agent or with other alkylating agents. Three had 
received prior treatment with progestational agents. 
One continued to receive hydroxyprogesterone ca- 
proate (Delalutin, E. R. Squibb), although she had been 
given doxorubicin-cyclophosphamide because. of dis- 
ease progression during treatment with the progestin. 
Other patients were preferentially treated with the 
chemotherapy combination because of previous dis- 
couraging experience with progestin therapy under 


similar circumstances. All but two patients had disease 
which could be measured and evaluated by calipers; 
the remaining two had pelvic and intra-abdominal dis- 
ease considered evaluable. Patients were to receive a 
minimum of two courses. If their conditions stabilized 
or improved, treatment with both drugs was to con- 
tinue until the total dose of doxorubicin of 550 mg. per 
square meter had been reached. A complete response 
was defined as complete disappearance of all evidence 
of disease. A partial response was defined as a 50 per 
cent or greater reduction in the product of the greatest 
diameter and its perpendicular of a measurable lesion, 
for longer than one course. If new lesions appeared or 
pre-existing lesions increased in size by more than 25 
per cent, treatment.was discontinued and patients were 
considered to have progressive disease. Changes not 
meeting these criteria and not accompanied by any un- 
favorable symptomatic deterioration were classified as 
no change. 


t 


Results 2 


Table I indicates the outcome of the eight evaluable 
patients with adenocarcinoma of the endometrium 
treated with doxorubicin-cyclophosphamide. In all, 


three patients showed radiologic evidence of total reso- 
l X 
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Response and comments 





"After three courses, CR (12+ months) continuing; vaginal 


X 


cylinder for uterine bleeding at onset 
After two courses, CR (10 months) (Fig. 1); relapse during 


cyclophosphamide alone two months later, and death in one 
month, after failure of 5- TED TONEUEM and medroxyprogesterone 


acetate 

After two courses, CR (4.5 months); Delalutin continued; 
recurrent disease and death in two months 

PR (10 months) (Fig. 2); recurrence and death in 1.5 monde 


PR (6 months}; dexamethasone and brain irradiation ith 
normalization of brain scan. Recurrence in central nervous 


system while lung and pelvic disease under good control. Death 


9 months after onset of treatment; no response to central 
nervous system disease with addition of Depo-Provera 

NC (3 months) with relief of intestinal obstruction. Recurrent 
manifestation and déath in one month 

Fever and ulcerative colitis of unknown etiology requiring 


glucocorticoids and increasing thrombophlebitis following first 
course. Deterioration of liver chemistries and intra-abdominal 
findings. Addition of Depo-Provera following second course. No 


response and death in four months 


PD; Depo-Provera added after two cycles 


lution of pulmonary metastases and normalization of 
other areas of involvement and were considered to 
have complete remissions (Figs. 1 and 2). The dura- 
tions of complete response were 12+, 10, and 4.5 
months, with the second patient having recurrence of 
disease within eight weeks after discontinuation of 
doxorubicin. Remission could not be reinduced in this 
patient, and death ensued shortly following relapse. 
Because of this failure to reinduce a remission in the 
second patient, the combination is being continued at 
six-week intervals, despite the fact that the previously 
set limit for doxorubicin has been exceeded. Between 
courses, close monitoring of cardiac function is being 
performed. 

Two additional patients showed partial responses for 
10 and six months, respectively, whereas one other pa- 
tient with only evaluable disease was believed to benefit 
by relief of intestinal obstruction and no growth of an 
abdominal mass. Therefore, this latter patient was 
classified as no change in disease manifestations for 
three months. Two patients clearly demonstrated 
progressive disease despite three and two courses of 
treatment, respectively. 

It is beneficial to examine the course of the three 
patients who died shortly after treatment was insti- 
tuted. One patient was oliguric at the onset of treat- 
ment, either from massive “third spacing" into malig- 
nant aS or from intra-abdominal metastases with 


r 
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ureteral obstruction. She had increasing azotemia sub- 
sequent to treatment and died on Day 10. One week 
after onset of treatment, another patient developed 
gangrene of a foot in an extremity which had been 
rendered. paretic as a result of lumbosacral plexus 
metastases. She died one week later of a cerebrovascu- 
lar accident preceded by features of defibrination 
(platelet count 25,000 per cubic millimeter without 
leukopenia and a prolonged prothrombin time). The 
third patient was improving from abdominal car- 
cinomátosis and intestinal obstruction when she died 
suddenly on Dav 14 with the clinical diagnosis of pul- 
monary emboli; she had associated deep throm- 
bophlebitis of the lower extremities. 

In summary, with exclusion of these three early 
deaths, there were five objective responses in eight pa- 
tients receiving adequate therapy. The median dura- 
tion of response was 10 months. One additional patient 
showed improvement for three months. 


‘Toxicity 
As previously published,’ the main dose-limiting 
toxic response was leukopenia (median nadir, 2,900 
per cubic millimeter, with thrombocytopenia being 
generally milder (median nadir, 182,000 per cubic mil- 
limeter. All patients had alopecia, and all patients ex- 
perienced varying degrees of nausea and vomiting on 
the day following drug administration. However, all 
patients in remission continued the treatment, and 
cardiomyopathy did not develop in any patient. 
Thromboembolic phenomena were encountered at 
the onset of therapy in four patients. In the one patient | 
previously described, gangrene of a foot developed 
one week after treatment, accompanied by some evi- 
dence of defibrination and followed by a cerebrovascu- 
lar accident. Three other patients’ thrombophlebitic 
conditions were aggravated within one week after initi- 
ation of therapy. Unfortunately, in all instances pre- 
exisüng disease (pelvic tumor involvement) which 


' predisposed the patient to thrombophleLitis was also 


present, thus not allowing firm conclusions as to the 
relationship between this condition and treatment. 


Comment 


Chemotherapy of endometrial cancer has been a ne- 
glected. therapeutic modality. Consequently, it is 
difficult to compare current results with previous re- 
ports. . Although the small number of patients in the 


'current series does not allow firm conclusions, this 


preliminary experience with doxorubicin-cyclophos- 
phamide is encouraging and worthy of further 
exploration. Of eight patients adequately treated, 
five demonstrated objective responses ard one dem- 
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onstrated a ‘beneficial response. without measur- 
able regression. The responses were quite long with a 
median duration of 10 months, and survival of three 
patients, extended beyond one year. Three patients 
experienced. complete clinical remission. 
Responsiveness of: poorly differentiated tumors 
was better than that of well-differentiated adenocar- 
cinomas. All patients with response had been virtually 
untreated and had presented with.Stage IV disease 
with no disease-free interval. Generally, survival be- 
yond one year is considered exceptional at this stage. 
On the other hand, previously treated patients with 
. recurrent disease accounted for no responses and 
three early deaths. This finding suggests that the out- 


look for such patients is particularly grave, and it lends , 


support to the prompt institution of chemotherapy 
trials in situations where hormonal therapy is least 
likely to succeed. Although progestin therapy is the 


conventional treatment at present for all cases of dis-. 


seminated endometrial cancer, it has been suggested 
that young women (<50) with well-differentiated 
tumors, long disease-free intervals, and metastatic dis- 
ease confined to the lung are the most likely to have 
response to chemotherapy.* ? Guidelines for the study 
of hormonal therapy versus chemotherapy or a combi- 
nation of beth in clinical trials must be developed as the 
efficacy of chemotherapy improves. 

Previous experience with chemotherapy for endo- 
metrial cancer has been quite limited, and reports have 
not dealt with patient characteristics to any great ex- 
tent. 5-Fluorouracil has been the most extensively 
studied: agent, with a total of 43 patients treated’ in 
seven reports? °; all series reported have less than nine 
patients. The over-all response rate is 23 per cent. For 
cyclophosphamide, the next most studied drug, the re- 
sponse rate in 33 patients from five series is 21 per 
cent. In addition, reports from Czechoslovakia men- 
tion response in 10 of 30 patients with endometrial 
. cancer to cytembena.* 

A number of other agents have been studied to a 
much lesser extent. With the exception of other alkylat- 
ing agents such as chlorambucil and nitrogen mustard, 
only doxorubicin has been studied in more than 10 
patients." Doxorubicin has shown promise as a single 
agent in the treatment of endometrial cancer in seven 
of 18 patients who demonstrated objective responses? 
To verify further the effectiveness of doxorubicin in 
advanced endometrial cancer, the Eastern Cooperative 
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Oncology Group and the Gynecology Oncology Group 
have initiated studies to evaluate it. 

Even with rather fragmentary single-agent data, we 
felt justified in pursuing the evaluation of combination 
chemotherapy based on impressive results in three pa- 
tients with endometrial cancer during a Phase I and II 
study of both drugs. Analogous combined-drug regi- 
mens:of doxorubicin-cyclophosphamide in two differ- 
ent centers have also been reported, with noteworthy 
results in the treatment of gynecologic cancer.!^ ,!? 
Specifically, in endometrial cancer, two of two patients 
had obtained an objective response." A Central Oncol- 
ogy Group protocol for evaluation of a combination of 
doxorubicin and 5-fluorouracil (0.6 and 12 mg. per 
kilogram per week, respectively) indicates objective re- 
gression in five of five patients treated.* Morecver, one 
investigator is currently employing a three-drug com- 
bination (adding 5-flucrouracil to the doxorubicin- 
cyclophosphamide regimen, and is experiencing 
gratifying results in the first five patients treated.!? The 
Southwest Oncology Group has recently launched a 
group-wide investigation of doxorubicin-cyclophos- 
phamide in both ovarian and endometrial cancer, 
with or without the addition of immunotherapy 
with bacillus Calmette-Guerin. ` 

Despite this encouraging experience with doxo- 
rubicin-cyclophosphamide, study with other combina- 
tions and new agents should proceed. concomitantly. 
Doxorubicin is a known cardiotoxic drug, with in-. 
creasing risk of cardiomyopathy following 550 mg. per 
square meter. Therefore, it is not particularly desirable 
for prolonged therapy or in an adjuvant role. Special 
caution must be exercised since cardiotoxicity may be 
more frequent-with pre-existing heart disease (a very 
prevalent condition in this patient population) and 
with doxorubicin-cyclophosphamide combinations.” 
Also, the possible triggéring of thromboembolic phe- 
nomena should be examined. Although these com- 
plications were partly related to underlying disease 
and antedated the drug administration, there was de- 
terioration following onset of treatment in two pa- 
tients. In this regard, 2 recent report attributes to 
doxorubicin the development of fibrinogen degrada- 
tion products in some patients with disseminated 
cancer.’° 


*Personal communicatior from Central Oncology Group 
chairman. 
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Single dose of two grams of metronidazole for - 
Trichomonas vaginalis infection 


FREDERICK J. FLEURY, M.D. 
WILLIAM S. VAN BERGEN, M.D. 
ROBERT L. PRENTICE, M.D. 
JAMES G. RUSSELL, M.D. 
JAMES A. SINGLETON, M.D.- 
JOHN V. STANDARD, M.D. 
Springfield, Illinois ` g 


In this study, 243 women with symptomatic trichomonal vaginitis were treated with eight 
250 mg. tablets of metronidazole for themselves, and eight tablets were given to each of 
their male consorts. They were given instructions to ingest "all eight in a row" and "avoid 
alcohol for 48 hours." Ninety-five per cent of 203 women that returned for re-examination _ 
were cured. This single-dose treatment is effective, well tolerated, and less expensive than 
current recommended dosages. (AM. J. OBSTET. GYNECOL. 128: 320, 1977.) 


TRICHOMONAS VAGINITIS can be cured with smaller 
total doses of metronidazole than the currently rec- 
ommended! 250 mg. three times daily for seven days 
for men and women: 

Metronidazole has been the treatment of choice for 
trichomonas infection for more than 15 years. Unlike 
other antibiotics, drug resistance has not developed 
spontaneously, and laboratory attempts at developing 
drug resistance have not been successful? It has been 
known for some time that the hardiest of the 66 or so 
strains of trichomonas are readily killed by blood levels 
of less than 1.0 mcg. per milliliter.” ? Despite this in- 
formation, treatment: schedules that involve larger 
doses than necessary persist. i 
= The current seven-day regimen of 250 mg. three 
times daily for men and women! results in blood levels 
of 4 to 5 mcg. per milliliter. A single* 2 Gm. dose results 
in trichomonicidal levels for 24 to 48 hours.’ In recent 
years, this inherent sensitivity of the organism to met- 
ronidazole has been exploited by using shorter and 


smaller dosage schedules. The widely utilized schedule . 
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Table I. Side effects of former and proposed dosages 














2 Gm. single dose: 
Present study 
(203 patients) 


250 mg. three times daily 
for 10 days 


Peterson and Forster and 
associates* associates 
(659 patients) | (300 patients) 





None 60.7 67 
Bad taste 13 7.4 9 
Nausea . 12 10.0 9.3 
Abdominal 2 1.7 
discomfort 
Vomiting 2 1.2 1.7 
Itching l 3.3 
Dark urine ] 0.6 
Diarrhea 0 4.0 


, *Peterson, W. F., Hansen, F. W., Stauch, J. E., et al.: AM. J. 
OBSTET. GYNECOL. 97: 472, 1967. ~ 


tForster, S. A., Romirez, O. G., and Rapoport, A. H.: Am. J. 
OBSTET. GYNECOL. 87: 1013, 1963. 


of 500 mg. twice daily for five days for both men and 
women, although effective, is still much more than 
necessary. In the last two years, severa] investigators 
have tried a single dose and found it to be effective.?7? 
Only one of these studies was repor ted in the American 
literature.’ 

Since its discovery, the use of metronidazole has 
been accompanied, by warnings of toxicity, terato- 
genesis in animals, and more recently tumorigenesis 
(in rodents). However, more than 15 ygars of clin- 
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Table II. Analysis of 13 failures 


Reinfection 
Reinfection 
Reinfection 


A OF WO — 


(Possible reinfection) 


Cr 


(Possible reinfection) 


3 


O O NA 


10 
IJ 
12 


ORF OPAPm Y EUEC 
zoomudd z ores 


(Bacteroides) interference: 
13 


"d 
< 
B 


2 Gm. single-dose treatment failure? 
2 Gm. single-dose treatment failure? 


2 Gm. single-dose treatment failure 
2 Gm. single-dose treatment failure 
2 Gm. single-dose treatment failure 
2 Gm. single-dose treatment failure 
2 Gm. single-dose treatment failure 
2 Gm. single-dose treatment failure 
_ 2 Gm. single-dose treatment failure—bacterial _ 


2 Gm. failure—poor drug absorption?*' 
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Retreatment 


Repeat 2 Gm. single dose successful 
Repeat 2 Gm. single dose successful 
Repezt 2 Gm. single dose successful 
Not retreated. Patient became pregnant 
after first treatment 
Repeat 2 Gm. single dose treatment successful 


Repeat 2 Gm. single dose successful 
500 mg. twice daily for 5 days, successful 
500 mg. twice daily for 5 days, successful 
. 250 mg. three times daily for 10 days, successful 
250 mg. three times daily for 10 days, successful 
250 mg. three times daily for 10 days, successful 
Repeat 2 Gm. single dose plus Triple Sulfa 
vaginal cream successful 
250 mg. three times daily for 10 days plus 
12 vaginal suppositories, hs daily, successful 





*Over the past three years, the patient failed to respond on three occasions to 250 mg. three times daily for -0 days alone. 
However, she had previously responded to the same cose plus 12 daily Flagyl suppositories. 


ical experience has failed to justify these fears. We 
can ill afford, as was recently recommended,” 
to go back to the less effective remedies that preceded 
metronidazole. Two recent bulletins from the Food 
and Drug Administration stated that metronidazole 
continues to be the drug of choice tog symptomatic 
trichomonal infection.” " 


Materials and methods 


Between August 1, 1975, and April 30, 1976, 248 
women had diagnosis and treatment of symptomatic 
Trichomonas vaginalis vaginitis. The diagnosis was based 
on positive findings in fresh saline wet smears. 

The study was explained to the patients, and they 
were given preprinted prescriptions reading “Flagyl 
250 mg. No. 16—take eight in a row.” Patients were 
instructed to ingest eight tablets and to give eight to 
each of their consorts. They were further instructed to 
abstain from alcohol for 48 hours and to return in 
seven to 10 days. On return, wet-smear examinations 
of the vaginal secretions were carried out and patients 
were asked if they or their partner had any side effects 
from the medication. 

Results. Two hundred and three female patients re- 
turned for follow-up, and 13 were found to have per- 
sistent infection. Three of these patients were consid- 


ered to have reinfection and not treatment failure 


because they had multiple exposures to untreated men 
and a prolonged interval between treatment and re- 
check. For these three patients, a second treatment was 
successful. Therefore, the adjusted cure rate was 95 
per cent (193/203). 

By questioning the returning female patients, data 


are available in’regard to tolerance of the medication in 
y! | 


203 women anc a similar number of men. There were 
n0 severe side effects in men or women. Four women (2 
per cent) vomited within 12 hours after the medication 
was ingested but nevertheless were cured. In general, 
despite the large single dose, side effects were no more 
frequent than with the formerly recomménded 10 day 
schedule (Table I). - 

Comment. This study confirmed reports and ex- 
perimental data that a 2 Gm. single dose of met- 
ronidazole is an effective treatment for symptomatic 
trichomonas infection. Although the men were not ex- 
amined, the 95 per cent cure rate in the women sug- 
gests that this dosage was also effective in the male 
consorts. One hundred and nineteen of 203 patients 
returning had had intercourse since treatment. Six of 
the 13 with treatment failure (Table II) were retreated 
with the same dose and were cured. In that sense, ail 
195 patients receiving a 2 Gm. single dose were cured; 
six patients (three with treatment failure, three with 
reinfection) required a second treatment. 

Six other patients (Table IT) received either 500 mg. 
twice daily for five days or 250 mg. three times daily for 
10 days and were cured. These patents did not receive 
a second trial cf the single 2 Gm. dose. One interesting 
patient (Case No. 13) had repeated treatment failure 
with 250 mg. three times daily for 10 Gays and only 
responded -when given Flagyl vaginal suppositories 
along with 10 days of oral therapy. She most likely does 
not absorb metronidazole well, a previously reported 
possibility." 

In view of the price and potential toxicity of met- 
ronidazole and evidence suggesting that the single dose 
is well tolerated and effective, this single-dose regimen 
deserves further investigation. 
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Effect of synthetic thyrotropin-releasing 
hormone on ovulation in baboons 


VERNON C. STEVENS 
ROBERT M. SHELDEN* l l 
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Columbus, Ohto 


Twice daily oral thyrotropin-releasing hormone administered to temale baboons throughout 
the menstrual cycle had no significant influence on cycle length or upon estrogen levels but 
produced blunted midcycle LH peaks and lutea! phase progesterone levels in three fourths 
of the treatment cycles. Mean plasma prolactin levels were increased approximately — — 
2.5-fold relative to untreated, ovulatory control cycles. CB-154 alone did not alter cycle 
length or endocrine parameters examined (mean prolactin levels were decreased but not 
significantly). Cycles during which CB-154 was administered concomitantly with TRH were 
characterized by normal ovulation as evidenced by luteal phase progesterone levels. Since 
the effect on LH secretion was reversed by concomitant CB-154 administration, 
TRH-induced anovulation in animals given long-term treatment appeared to be mediated 
through physiologic mechanisms sensitive to elevated circulating prolactin levels. However, 
this conclusion must be considered equivocal since prolactin levels were also elevated 
during ovulatory cycles following long-term TRH therapy. Finally, these data do not exclude 
the alternative possibility that anovulation in baboons given long-term TRH treatment was a 


reflection of thyroid disturbance and not directly attributable to elevated prolactin. (AM. J. 


OBSTET. GYNECOL. 128: 323, 1977.) 


SYNTHETIC THYROTROPIN-releasing hormone 
(TRH) has been demonstrated to elicit increases in 
serum prolactin as well as to stimulate the release of 


thyroid-stimulating hormone (TSH) in human subjects ` 


following either intravenous infusion! * or oral inges- 
tion. Since administration of prolactin or prolactin- 
stimulating agents is known to alter reproductive pa- 
rameters in rodents,” ê the effects.of long-term TRH 
therapy upon reproductive events in the female ba- 
boon were investigated by radioimmunoassay deter- 
mination of hypophyseal and ovarian hormone follow- 
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ing TRH administration either throughout the 


menstrual cycle or during the luteal phase only. 


Material and methods 


Animals. Adult female baboons (Papio anubis and P. 
cyanocephalus) used in these studies were maintained as 
previously described.’ Accurate daily records of sex 
skin changes and menstrual episodes assured that 
normally cycling female animals were employed in 
these studies. 

Blood samples (12 ml.) were collected at 0730 to 
0830 hours unless otherwise indicated, from the 
cephalic vein of unanesthetized baboons temporarily 
restrained in squeeze cages. Sera were harvested after . 
being allowed to clot at room temperature and to con- 
tract at 4° C. Sera were stored at —16* to -20* C until 
assayed. 

Experimental design. Oral TRH* administration 
was accomplished by embedding the TRH powder in 
pieces of apple. The animals were maintained under 


. surveillance until the TRH-containing apple had been 
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*Synthetic TRH (Abbott-38579) was supplied by Abbott 
Laboratories, Chicago, Illinois. 
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Fig. 1. Dose-response curves for displacement of labeled. 
human pituitary PRL by human PRL, baboon pituitary ex- 
tract, and baboon serum in the PRL radioimmunoassay em- 
ployed. Labeled binding in the absence of unlabeled hormone 
is designated as “O-Tube.” 


p~ 


consumed. Our studies included four TRH treat- ` 


ment regimens. In Group 1, four female baboons, 
lightly anesthetized (with ketamine, 4.5 to 5.5 mg. per 
kilogram), were given a single oral dose of 5 mg. of 
TRH via a stomach tube. Blood samples were collected 

t -3,0,1,2,3,6,8, 10, 12, and 24 hours relative to 
treatment to evaluate temporal lu A in serum pro- 
lactin levels. 

Group 2 consisted of eight female animals which 
were given fruit containing 5 mg. of TRH twice daily 
throughout the entire menstrual cycle. Four of the 
eight animals were treated for two consecutive cycles, 
giving a total of twelve cycles studied under this treat- 
ment regimen. Therapy was initiated on the first day of 
menses and continued until the onset of the succeeding 
menstrual episode. Blood samples were collected from 
unanesthetized animals on alternate days during the 
first and last thirds of the cycle, with daily Bloga collec- 
tion during the midcycle interval. 

Group 3 was composed of three animals given TRH 
orally, 5 mg. twice daily, as in Group 2 but with the 
addition of 10 mg. daily of 2-Br-a-ergocryptine (CB- 
154*) administered in a single subcutaneous injection 
at the time of the morning TRH treatment. Three 
additional animals (Group 4) were treated with CB-154 


*CB-154 (2-Br-a-ergocryptine)wwas supplied by Sere 


Wander, Inc., East Hanover, New Jersey. 
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Fig. 2. Mean levels of serum prolactin (e e) and LH 
(A-——A) before and after administration of a single 5 mg. 
oral dose of TRH to each of four female baboons. Vertical 
bars represent one standard deviation from the mean. 


only. Drug treatment in each of these groups was con- 
tinued throughout the menstrual cycle. 

Control values for hormone levels were obtained 
from 35 normal ovulatory cycles, including pretreat- 
ment cycles from the animals used in this study. Sera 
obtained from Group I animals were assayed for pro- 
lactin (PRL) and luteinizing hormone (LH), whereas 
sera from the other groups were assayed for PRL, LH, 
estrone (E1), estradiol (Ej), and progesterone (P4). Sera 
remaining were pooled at intervals throughout the 
menstrual cycle and were used for determination of 
thyroxine (T) levels.* . 

Hormone assays. Serum LH, Fi, Ez, and P4, were 
estimated by radioimmunoassay as previously de- 
scribed.” * Baboon serum PRL was evaluated in a 
homologous radioimmunoassay’ for human PRL.f 


_ Qualitative validation of this system for baboon PRL 


was demonstrated by parallel dose-response curves ob- 
tained with human pituitary PRL, baboon pituitary 


extract, and baboon serum (Fig. 1). No significant inhi- 


bition of labeled human PRL binding was observed 
with monkey follicle-stimulating hormone (FSH#) 


*T, radioimmunoassay was performed by Consolidated 
Biomedical Laboratories, Columbus, Ohio. 

tHighly purified human PRL and rabbit anti-prolactin 
were supplied by Dr. Henry Freisen, Montreal, Quebec, 
Canada. 


Purified monkey FSH was prepared by Dr. W. D. Peck: pt 


ham, Pittsburgh, Pennsylvania. . 
M, 
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(maximum dose, 20 ng. per assay tube), partially puri- 
fied baboon FSH or LH? (maximum dose, 5 ng. per 
assay tube), or human growth hormone (NIH GH-59*) 
(maximum dose, 10 ng. per assay tube. The cumulative 
interassay coefficient of variation for 25 assays was 15.5 
per cent, and assay sensitivity under the conditions 
employed was 0.5 ng. of PRL per tube. Since neither 
baboon growth hormone nor baboon TSH was avail- 
able, potential interference of these hormones in this 
assay system could not be assessed. Furthermore, in the 
absence of purified baboon pituitary PRL, it was not 


possible to quantitate accurately baboon serum PRL 


values in this immunoassay system. 

Data Analysis. For statistical evaluation of hormone 
profiles in Groups 2, 3, and 4, the days of peak values 
for each hormone were used as the initial reference 
points to obtain individual hormone profiles for the 
respective treatment groups. These profiles were ref- 
erenced in turn to the LH peak for each treatment 


group to obtain a composite of hormone profiles for 


the group. Mean daily hormone values were then com- 
pared by a two-tailed t test with similarly obtained 
mean daily values from 35 normal, untreated ovulatory 
cycles. 

In the absence of compelling evidence for significant 
differences in cycle intervals for either treatment or 
contro] animals, PRL values are reported below as 
weighted averages of values obtained throughout the 
cycles of each treatment group. Sample values reading 
below the level of discrimination for a particular assay 
were arbitrarily assigned the lowest measured value for 
that assay. 


Results 


Changes in serum PRL levels following a single 
oral TRH dose. Mean serum PRL levels observed in 
four female baboons following a single oral bolus of 
TRH administered during the follicular phase are 
shown in Fig. 2. Significant elevation of PRL levels oc- 
curred within 0.5 hours of TRH ingestion, reached 
peak values (fivefold to eightfold above pretreatment 


levels) within three hours of ingestion, and then de- © 
clined rapidly. By six hours after treatment, mean val- 


ues were only slightly elevated relative to control val- 
ues. During the ensuing 18 hours, mean serum PRL 
levels continued an apparent gradual decline, but val- 
ues during this interval were not significantly different 
from pretreatment values. These data demonstrated 
that oral TRH treatment produced an immediate in- 
crease in baboon serum prolactin, but the increase was 


*NIH- GH-S9 was supplied by the Pituitary Hormone 
Distribution Program of the Endocrinology Study Section. 
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Fig. 3. Effect of oral TRH (5 mg. twice daily) administered 
throughout the menstrual cycle m the baboon on mean daily 
hormone levels during nine anovulatory treatment cycles. 
Shaded areas represent 95 per cent confidence intervals for 
mean daily hormone levels in 35 mornal, ovulatory (P4 > 
5 ng. per milliliter) baboon cycles. Vertical bars represent 
95 per cent confidence intervals about experimental mean 
values. 


- 


not sustained for more than six to eight hours follow- 
ing a single treatment. 
Changes in hormone patterns during daily TRH 
treatment throughout the menstrual cycle. Fig. 3 de- 
picts the mean hormone profile from 12 cycles (eight 
animals) during which oral TRH treatment (5 mg. 
twice daily) was continued throughout the menstrual 
cycle. No statistically significant alteration in either 
menstrual cycle length or timing of hormone peaks 
could be demonstrated in these animals which received 
long-term treatment. The mean midcycle LH level for 
the treated animals was significantly depressed when 
compared to the midcycle value of the control cycles in 
untreated animals (Table I). Similarly, the mean P, 
peak in the secretory phase was significantly lower in 
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Cycle Day 


Fig. 4. Serum T; changes in baboons given 5 mg. of oral TRH twice daily throughout the menstrual 
cycle. Sera from each animal were pooled over five-day intervals. Bars and vertical lines represent the 
mean and standard error, respectively, for seven treatment cycles. $ 


Table I. Effect of TRH, CB-154, or combined treatment on -hormone parameters in the baboon 

















i ple of PRL* LH* Pit. . Fit 
Treatment regimen (ng. nl.) (pg. /ml.) 
Control cycles (no treatment) 9.7 (7.1). 45.2 (6.1) 7.8 (1.5) 113.0 (26.7) 271.0 (48.3) 
TRH (5 mg. twice daily throughout cycle) i 22.51(0.5) 20.7% (7.0) 4.9% (2.5) 136.3 (33.6) 262.8 (39.0) 
Anovulatory cycles 9 20.0 (2.1) 13.64 (3.7) 2.44 (1.4) 129.0 (46.3) 255.6 (59.7) 
Ovulatory cvcles 3 26.11 (5.9) . 39.5 (11.2) 9.7 (2.3) 158.8(54.2) 277.0 (60.8) 
CB-154 (10 mg. daily throughout cycle) 3 7.6 (0.6) | 62.7: (42.1) 7.3 (6.5) 81.7 (63.5) 186.8 (136.8) 
CB-154 (10 mg./day) plus TRH (5 mg. twice 3 7.9 (4.2 62.6 (41.9 11.0 (4.2) 99.0 (47.6) 197.0 (110.9) 


daily throughout cycle) 


*Mean cycle value; 95 per cent confidence intervals in parentheses. 
Mean peak values; 95 per cent confidence intervals in parentheses. : 


ip < 0.01 compared to control values. 


the treatment group than in the control group, but 
neither E, nor E» values were significantly different 
from normal ranges for these hormones. 

Serum PRL values were obtained from seven of the 
12 treatment cycles in this group. Although variable, 
PRL levels for the seven treatment cycles were 
significantly elevated by TRH therapy as compared to 
levels in control cycles (Table I). There was no evidence 
of a progressive increase in PRL levels with duration of 
treatment. | 

Examination of individual P, profiles obtained from 
this experimental group revealed that three of the 12 


cycles were characterized by peak P, values within 


‘normal limits for ovulatory cycles. When this subgroup 


was tested independentlv against normal control val- 
ues, it was obvious that there was no significant differ- 
ence between LH and P; levels o? the three “ovulatory” 
cycles and the control cycles, but mean values for the 
anovulatory cycles were significantly different from 
both control values and from mean values for the three 
apparently ovulatory cycles (Table I). ' 
Of the seven cycles for which PRE values were ob- 
tained, three were apparently ovulatory while four 
were in the anovulatory subgroup. Comparison of 
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mean PRL values of the ovulatory and anovulatory cy- 
cles showed that PRL levels in the former group were 
significantly greater than in the latter (Table I). 

Increases in circulating serum Tj in animals given 
TRH throughout the menstrual cycle over mean con- 
trol levels (8.73 3: 0.28 mg. per 100 ml.) are depicted in 
Fig. 4. T, levels in these samples were significantly 
(p « 0.02) elevated over control values in all but the 
serum pool at 16 to 20 days. 

Effect of CB-154 or concomitant CB-154 and TRH 
administered throughout the menstrual cycle. Fig. 5 
contains the LH and P4 profiles for animals given 
CB-154 concomitantly with TRH; these were not 
characterized by the LH-peak depression seen in ani- 
mals given TRH alone. The ability of CB-154 to pre- 
verit TRH-induced anovulation is also apparent from 
inspection of the P, profiles for this combined- 
treatment group. An apparent elevation of follicular 
and secretory phase LH was seen in animals given 
CB-154 alone (Fig. 5), but because of the wide variance 
in LH levels within this group, these elevations are of 
doubtful significance. ; 

In both treatment groups, peak estrogen levels 
tended to be lower than those of control cycles (Table 
I). This apparent estrogen depression was more pro- 
nounced for E; than for E;, but again the wide sample 
variation renders uncertain the significance of this ob- 
servation. - 

TRH-induced elevation of serum PRL levels was ef- 
fectively prevented by concomitant CB-154 administra- 
tion (Table D). At the same time, CB-154 either in com- 
bination with TRH or alone did not reduce circulaung 
PRL to levels significantly below those found in normal 
cycles (Table I). 


Comment 


The hyperprolactinemia observed in baboons follow- 
ing long-term 'TRH therapy was relatively less than 
generally reported for human subjects, but PRL values 
reported here must be considered provisional inas- 
much as purified baboon pituitary PRL was not avail- 
able for absolute calibration of the assay system. 

Nonetheless, our observations in the baboon are in 
accord with data reported by Jewelewicz and associ- 
ates!! for women in that TRH therapy throughout the 
menstrual cycle resulted in blunted midcycle LH peaks 
in most of the experimental subjects. Related observa- 
tions (unpublished data) are also in agreement with a 
report by Zarate and associates” which indicated that 
TRH treatment during the late follicular phase only is 
insuffident to produce the midcycle LH depression. 
Hence, this TRH effect requires cumulative influences, 
in contrast to the effect of sulpiride.? The suppression 
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Fig. 5. Mean LH and P, profiles during daily administra- 
tion of CB-154 (e e) or CB-154 concomitantly with TRH 
(o o) throughout the menstrual cycle. CB-154 and TRH 
were administered in doses of 10 mg. per day subcutaneously 
and 5 mg. twice a day orally, respectively. Shaded areas repre- 
sent 95 per cent confidence intervals for daily means from 35 
normal, ovulatory cycles. Vertical bars represent 95 per cent 
confidence intervals on the experimental means. 








of serum PRL levels in women by CB-154 has been 
extensively documented," * and in the present study 
CB-154 was seen to prevent the TRH-induced eleva- 
tion of circulating PRL in the baboon when these drugs 
were administered concurrently. As in women,” 
CB-154 alone had no significant influence on the ba- 
boon menstrual cycle parameters examined. 

The length of the baboon menstrual cycle was not 
significantly altered in any of the treatment groups. 
Thus, the hyperprolactinemia achieved under these 
treatment regimens could not be correlated with luteal 
insufficiency as has been reported in women.!* At the 
same time, a greater degree of hyperprolactinemia 
than was achieved by the present experiments might 
prove to be luteolytic in the baboon. 

Although TSH was not determined in these experi- 
ments, the significant T4 increase observed in baboons 
treated throughout the menstrual cycle clearly implies 
that synthetic TRH stimulates release of baboon TSH. 
The seemingly significant decrease in TRH-stimulated 
serum T; associated with the midcycle LH surge cannot 
be readily explained on the basis of our data. It is con- 
ceivable that this midcycle T4 decline is more apparent 
than real since the necessity for sample pooling may 
have introduced substantial sample bias. 

Presumably, since CB-154 reversed the TRH effect, 


` 
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anovulation may have been a consequence of elevated 
circulating PRL. Moreover, since LH peak depression 
required a cumulative TRH effect, the mechanism is 
not likely to involve a simple PRL feedback loop sup- 
pressing pituitary LH discharge. Sustained PRL eleva- 
tion might have an inhibitory effect on granulosa 
cell steroid syntheses as demonstrated for human 
granulosa cells in culture," but E, and E; synthesis 
would be involved subtly or not at all since these hor- 
mones were not significantly depressed in the TRH- 
treated animals. PRL inhibition at the ovarian level 
would not readily explain the observed blunting of the 
midcycle peak. Furthermore, this interpretation does 
not take into account the observation that mean PRL 


REFERENCES 


l. Jacobs, L. S., Snyder, P. J., Wilber, J. F., Utiger, R, D., and 
Doughaday, W. H.: Increased serum prolactin after ad- 
ministration of synthetic thyrotropin releasing hormone 
(TRH) in man, J. Clin. Endocrinol. Metab. 33: 996, 1971. 

2. Bowers, C. Y., Friesen, H. G., Hwang, P., Guyda, H. S., 
and Folkes, K.: Prolactin and thyrotropin release in man 
by synthetic pyroglutamyl histidyl prolinamide, Biochem. 
Biophys. Res. Commun. 45: 1033, 1971. | 

3. Jacobs, L. S., Snyder, P. J., Utiger, R. D., and Didud 
W. H.: Prolactin response to thvrotropin releasing hor- 
mone in normal subjects, J. Clin. Endocrinol. Metab. 36: 
1069, 1973. 

4. Rabello, M. M., Snyder, P. J., and Utiger, R. D.: Effects 
on the pituitary thyroid axis and prolactin secretion of 
single and repetitive oral doses of thyrotropin releasing 
hormone (TRH), J. Clin. Endocrinol. Metab. 39: 571, 
1974. 

5. Sulman, F. G.: Hypothalamic Control of Lactation, New 
York, 1970, Springer-Verlag, p. 35. 

6. Vooght, T. L., Clements, J. A., and Meites, J.: Stimulation 
of pituitary FSH release in immature female rats by pro- 
lactin implant in rnedian eminence, Neuroendocrinology 
4:.157, 1969. 

7. Stevens, V. C., Sparks, S. J., and Powell, i, E.: Levels of 
estrogens, progestrogens and luteinizing hormone dur- 
ing the menstrual cycle of the baboon, Endocrinology 87: 
658, 1970. 

8. Powell, J. E., and Stevens, V. C.: Simple radioimmunoas- 
say of five unconjugated ovarian steroids in a single sam- 
ple of serum or plasma, Clin. Chem. 19: 210, 1973. . 

9. Shownkeen, R. C., Thomas, B., Stockell-Hartree, A., and 
Stevens, V. C.: A note on the purification of follicle- 
stimulating and luteinizing hormones from baboon 
pituitaries, J. Endocrinol. 59: 659, 1973. 


June 1, 1977 
Am. J. Obstet. Gynecol. 


levels in ovulating TRH-treated baboons were higher 
than mean values for. the animals in which ovulation 
was suppressed. 

Although reversal of TRH- iriduéed anovulation in 
baboons by CB-154 argues against thyroid imbalance 
as the primary mechanism, this possibility cannot be 
unequivocally rejected. Indeed, experiments? have 
clearly demonstrated that pulsatile LH discharges in 
ovariectomized rats were suppressed in a dose- 
dependent fashion by administration of exogenous Ty. 
Further studies will be necessary to differentiate PRL 
and thyroid hormone effects on reproductive parame- 
ters in TRH-treated animals. 


10. Stevens, V. C., Powell, J. E., and Sparks, S. J.: Effects of 
thyroid releasing hormone (TRH) on the menstrual cycle 
and early gestation in the baboon, presented at the Fifty- 
fifth Annual Meeting of the Endocrine Society, A-64, 
1973. (Abst. 31.) 

11. Jewelewicz, R., Dyrenfurth, I., Warren, M., Frantz, A. G., 
and Van de Wiele, R. R.: Effect of thyrotropin releasing 
hormone (TRH) upon the menstrual cycle in women, J. 
Clin. Endocrinol. Metab. 39: 387, 1974. 

12. Zarate, A., Canales, E. S., and Soria, J.: Contemp. Ob Gyn 
4: 64, 1974. 

13. Deluoge, P., Taubert, H. D., Jurgensen, O., L’Hermite, 
M., Delonge, J., and Robyn, C.: Influence of circulating 
prolactin increased by a psychotropic drug on gonado- 
tropin and progesterone secretion, Acta Endocrinol. 
(Suppl.) 184: 110, 1974. 

14. Del Pozo, E., Goldstein, M., Friesen, H., Brun Del Re, R., 
and Eppenberger, U.: Lack of action of prolactin sup- 
pression on the regulation of the menstrual cycle, Am. J. 
OBSTET. GYNECOL. 123: 719, 1975. 

15. Fournier, P. J. R., Desjardins, P. D., and Friesen, H. G.: 
Current understanding of human prolactin physiology 
and its diagnostic and therapeutic applications: À review, 
AM. J. OBSTET. GvNEcar. 118: 837, 1974. 

16. Sepala, M., Hirvonen, E., and Rant,-T.: Hyper prolac- 
tinemia and luteal insufficiency, Lancet 1: 229, 1976. 

17. McNatty, K: P., Sawers, R. S., arid McNeilly, A. S.: A 
possible role for prolactin in control of steroid secretion 
by the human graafian follicle, Nature 250: 653, 1976. 

18. Freeman, M. E., LaRochelle, F. T., Jr., and Moore, R. 
B.: Thyroid hormone regulation of the pulsatile dis- 
charges of luteinizing hormone in ovariectomized rats, 
Endocrinology 97: 738, 1975. 


A new procedure for the statistical evaluation of 


intrauterine contraception 


STANLEY P. AZEN, Pu.D. 
SUBIR ROY, M.D. 

MALCOLM C. PIKE, Pu.D. 
JOHN CASAGRANDE, M.S. 
DANIEL R. MISHELL, Jr., M.D. 
Los Angeles, California 


An improved statistical method for assessing the efficacy of intrauterine contraception is 
presented. This method, called the log-rank method, is based on a daily life table, which 
yields the best estimates of the cumulative net termination probabilities. It provides a 
sensitive chi-square test statistic to detect differences among these probabilities for two or 
more contraceptive devices. Where three or more devices are compared, the chi-square 
statistic may be partitioned into additive components representing comparisons among 
groups of devices. The log-rank method also permits adjusting for differences among 
subgroups by controlling for factors such as parity or age. Although calculations may be 
performed on a desk calculator, a FORTRAN-IV computer program is made available to 
interested researchers. (AM. J. OBSTET. GYNECOL. 128: 329, 1977) 


IN A RECENT PAPER' various statistical methods of 
assessing the effectiveness of intrauterine contracep- 
tive devices (IUD's) were studied and compared. Com- 
parisons were made by examining both how well these 
methods estimated the cumulative net probabilities of 
terminations for any particular reason and how well 
they could detect differences between these net prob- 
abilities for two IUD's. It was found that a new proce- 
dure, the log-rank method, which is based on a daily 
life table,” ? gives the best estimates of the true cumula- 
tive net probabilities and produces a sensitive chi- 
square test statistic which is very efficient in detecting 
true differences in these probabilities. 

The log-rank method has the added advantage that 
it can be used to compare cumulative net probabilities 
among three or more IUD’s. In this case, the log-rank 
chi-square test statistic may be partitioned irito additive 


From the Departments of Community Medicine and Public 
Health and Obstetrics and Gynecology, University of 
Southern California. 


Received for publication September 2, 1976. 
Revised December 17, 1976. 
Accepted January 6, 1977. , 


Reprint requests: Dr. Stanley P. Azen, Department of 
Community Medicine and Public Health, University of 
Southern California, School of Medicine, 2025 Zonal 
Ave., Los Angeles, California 90033. 


components representing comparisons among groups 
of devices. Another practical advantage of the log-rank 
method is that a chi-square test statistic car. be obtained 
which adjusts for differences among subgroups of the 
study population. In this way, the investigator can con- 
trol for such relevant factors as parity, age, etc. 

These advantages of the log-rank method, when 
compared to the currently employed monthly life-table 
method‘! of Tietze, convince us that zhe log-rank 
method should now be used for contraceptive re- 
search. This paper presents the steps needed to carry 
out the log-rank method for estimating probabilities 
and for calculating the chi-square test procedure. For 
illustrative purposes, the method is presented with a 
simple, fictitious data set of a randomized trial with 
three IUD's. Also presented are the results of the ap- 
plication cf the method to two real data sets with a 
FORTRAN-IV computer program, which is available 
to interested readers from the authors. Theoretical 
properties of the log-rank method have been pub- 
lished."? An application to contraceptive trials was 
given by Roy and associates.'? 


Material and methods 

The log-rank method. Comparisons of two or more 
devices are made by examining cumulative net prob- 
abilities of termination for any given reason (e.g., acci- 
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Table I. Data (fictitious) needed to perform 
log-rank analysis. 









1. New l last seen | 5. Reason | 6. No. 
patient 3. Date or date — for of 
receiving of in- of ter- termi- days 

IUD sertion | mination nation’ | of use 








4. Date 








1 1 — 01/01/71 06/11/71 | 161 
2 3 01/15/71 12/31/72 0 716 
3 3 09/01/71 05/10/72 | 0 464 
4 1 09/05/71 08/05/72 | 0 547 
5 3 02/10/71 05/01/71 3 80 
6 2 02/17/71 12/31/72 0 683 
7 1 02/17/71 09/08/72 0 564 
8 3 02/25/71 06/15/71 3 110 
9 1 — 03/05/71 08/13/71 | ? 161 
10 3 03/07/71 OS/15/71 — 8 161 
11 2 03/08/71 07/05/72 3 489 
12 3 — 03/15/21 12/31/72 | 0 657 
13 1 03/21/71 12/31/72 — 0 651 
14 3 03/30/71 05/19/71 I 50 
15 2 04/01/71 12/31/72 0 640 
16 1 — 04/03/71 12/20/71 8 261 
17 3 04/04/71 12/31/72 0 637 
18 1 04/06/71 11/03/72 | 0 577 
19 3 — 04/10/11 07/19/71 ^ 0 100 
20 1 04/19/71 19/2072) 0 611 
21 3 04/25/71 01/0772 | 0 251 
29 3 04/30/71 19/81/72 | 611 
23 ? 05/01/71 08/03/71 2 94 
24 2 05/02/71 12/31/72 0 609 
25 3 05/08/71 05/08/72 0 366 
26 2 05/11/71 10/19/71 3 161 
27 2 05/14/71 03/06/72 3 297 
28 3 05/25/71 09/02/71 2 100 
29 1 06/01/71 06/01/72 2 366 
30 2 06/02/71 19/31/72 3 578 
31 3 06/03/71 19/31/72 0 577 
32 2 06/14/71 08/20/71 8 67 
33 3 06/20/71 12/20/71 0 183 
34 ? 06/29/71 02/05/72 | 8 221 


Column 5: 0, still active by closing date, lost to follow-up, or 
removal for other reasons; 1, accidental pregnancy; 2, expul- 
sion; 3, bleeding and pain. In Column 6, the number of days 
is obtained by counting the number of days between the date 
of insertion (Column 3) and the date of termination (Col: 
umn 4), 


dental pregnancy). Net probabilities refer to the prob- 
ability of a termination event (in this case, accidental 
pregnancy}, with allowance made for terminations for 
other reasons (ie., expulsion, removal for bleeding 
and/or pain, etc.).! Although Tietze* calls these prob- 
abilities gross probabilities, the more conventional 
statistical terminology will be used in this article. 

This section describes the steps needed to perform 
the log-rank method with a simple, fictitious set of data. 
Although most studies compare only two IUD's, the 
. data presented here are for three IUD's to illustrate the 
generality of the method. 

Fundamental data. Table I presents the fundamental 
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data required for the analysis: (1) the patient identifica- 
tion number, (2) the IUD type, (3) the date of insertion, 
(4) the date the patient was last seen (usually the closing 
date of the study) or the date of termination, and (5) 
the reason for termination. The first and second col- 
umns in Table I show that 34 women were assigned 
one of three IUD's.. Nine received IUD No. 1, 10 re- 
ceived IUD No. 2, and 15 received IUD No. 3. The 
IUD's were inserted between January 1, 1971, and 
June 29, 1971 (Column 3), and the analysis period ex- 
tended from January 1, 1971, to December 31, 1972 
(the closing date), a span of two years. Column 4 gives 
the date last seen or the date of termination. 

Women terminated from this study for one of four 
reasons, and these are coded in Column 5 as: 1, acci- 
dental pregnancy; 2, expulsion; 3, removal for bleed- 
ing and/or pain (B/P); and 0, known to have IUD in 
place at closing date, lost to follow-up, or termination 
for any other reason (e.g., removal for other medical 
reasons). Additional codes (e.g., 4, removal for other 
medical reasons; 5, removal for planning pregnancy; 6, 
removal for other personal reasons) may be incorpo- 
rated in the analysis, but the above were chosen for 
ease of presentation. Similar calculations are per- 
formed for any additional mode of termination. (The 
computer program cited above permits up to nine 
modes of termination.) 

The number of days of use for each patient (Column 
6) is obtained by counting the number of days from the 
date of insertion to the date of termination (or date last 
seen). . 
Calculation of net termination. probabilities. Table II 
presents the steps for calculating the cumulative net 


. termination probabilities. For illustrative purposes, the 


data for bleeding and pain for IUD No. 2 are extracted 
from Table I; Similar calculations may be performed 
for each IUD and for other modes of termination., 

Column 1 shows each day of termination (t) for any 
reason for IUD No. 2. Note that, except for Day t = 0, 
all entries correspond to one (or more) patient day of 
use of IUD No. 2 (presented in Column 6 of Table I), 
arranged in ascending order. Column 2 shows the 
number of women at risk on each day of termination. 
Initially, on Day t = 0, there are 10 women at risk. 
Successive entries are calculated as described below. 

Column 3 presents the number of terminations due 
to bleeding and pain (Code 3) for each day of termina- 
tion, while Column 4 shows the number of termina- 
tions due to other reasons (Codes 0, 1, and 2). Column 
5 presents the total number of terminations, which is 
the sum of Columns 3 and 4. ' 

The number of women at risk on any day of termina- 
tion (Column 2) is obtained by subtracting the total 


E women at risk at & = (women at risk at t) — 


008 
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Table II. PUR of cumulative net termination probability. p bleeding and pain for IUD No. 2 i 
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-0.00 . 0 
0.90000. 0.90000 10.00 670 
1.00000 ' ^ "0.90000: 10.00 ` 918 . 
0.87500. ^ 7 0.78750 21.25 1,449 

: 6.67500 "32.50 ' 1,869 
. 0.83333 |. " . 0.56250 43.75 2,325 
-0.80000 > 0.45000: 55.00 3,285 
- 0.75000 0.33750: 66.25 3,641 
- 1.00000 0.33750. 66.25 3,794 
0.33750 66.25 3,796 
1.00000 0.33750 66.25 3,839* 


Columns id .9, and 4 were obtained from Table I (seé text); for Column 2, see text; Column 5 is the sum of Columns 3 and 4; . 
Column 6 = 1-+ Column 3/Cólunin 2; Column 7 = u Column: 6 (see text); Column 8 = | ~— Column 7; for Column 9, see text. 


*Woman months at risk = 126. 


^ 


number of terminations on the preceding day of ter- : 
mination (Column 5) from the number of women at - 
risk on the preceding day of termination. (Column 2). 


In symbols, let t; < t; be two successive termination 
days. Then 


^d 


- (total number of terminations at t). 


For example, the number of woinen at risk on Day 291^ i 


is equal to the number of women at risk on Day 161. 
minus the total number of terminations on Day. 161; 
ie, 7-—8-—]1. s Ud 


Column. 6 presents by termination day (0 thé con- : 
tihuation probability (p) for bleeding and pain. This. i 
quantity; which is the probability of not being removed i 
for bleeding and pain on'a given day, is calculated from.. 


the expression: 


No. .of terminations due to BI P 
=- No.of women at risk ` 

. Column 2: 

. Column 2 


p= I- 


Thus, for example, on Day 1 161, Pie: =] — ps = 0. 875. 


Column 7 presents for any given day (t) the cumula-. 
tive continuation probability (pa) obtained by multi- 


plying the continuation probability for that day with 


those on all precedirig days. In symbols, let p, be the 
continuation probability at. Day j = t. Then the cumu- ' 


lative continuation probability at Pay t t is: 


I pr 


Pot = 
i jer 


Thus, for i Des 221, Pons = = (0. sna) x ©. 87500) ` X 


(0.90000) = 0.67500. . 
Column 8 liste by termination d () the cumulative 


z « 
ta * 
. - 
* * * 
s 


net términation probability (qs) calculated by: 
© q= 1 = pot = 1 — Column 7. 


For each termination day, this quantity is expressed as 


ha percentage in Table II, and it represents the prob- 


ability of being terminated for bleeding and pain by the 
end of that day if there were no terminations for any 


l other reasons up to that time. 


. The woman days at risk are shown in Column 9. This 
quantity is obtained for a given termination day (t) by 


Nor the number of days since. the previous 


termination by the number of women at risk on Dayt 
and then adding this quantity to the woman days cal- 


‘cillated for the previous termination day. In symbols, 
, let ucc te be two successive termination days. Then 


woman days at tg = (woman days at tj) + (ts — u)x 
(No. of women at risk at tz). 


Ey 


| io example, woman days at Day 67 — woman days at 


Day Ô + (67 — 0) x (No. of women at risk at Day 67) = 


(0 + (67 — 0) x 10 = 670.: 
|... The number of woman months at risk appears at the 


bottom of ‘Column’ 9 and is computed by dividing the 
total.number of woman days by 30.4375, the average 
number of days in a month. Since a month is not a 


variable in the calculation of the probabilities.or the 


Chi-square test statistic, the denominator may be 


“30.4375; 30, cr 28, as one pleases. 


- Calculation of chi-square test for comparing I UD's. Table 


^. III presents the steps needed to calculate an approxi- 


mate chi-square test statistic to test the hypothesis that 
the cumulative net probabilities are equal among the 


| three IUD's. For illustrative purposes, calculations are 


performed for bleeding and pain. Similar calculations 
may. be performed for the.cther modes of termination.. 


in 
z + 
> NY 
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Table III. Calculation of chi-square test statistic for three IUD's 


i 


B/P terminations 
1. Day of 


m tion (t) No. I No. 2 No. 3 5, Total 2 44D a do c 9.-Total 
0 9 10 15 34 0 0 0 0 
50 9 10 15p - 84 0 0 0 0 
67 9 10b 14 33 0 1 0 ] 
80 9 9 ldb . 39 0 0 ] 1 
94 9 9e 13 31 0 0 0 0 
100 9 8 13 e/o 30 0 0 0 : 0 
110 9 8 Llb 28 0 0 1 1 
161 9 p/e 8b 10e 27 0 (] l 2 
183. 7 7 9o 23 0 0 0 0 
291 7 7b 8 29 0 1 0 1 
951 7 6 Bo 2] 0 0 0 0 
261 7b 6 7 20 l 0 0 1 
297 6 6b 7 19 0 ] 0 ] 
366 6e 5 70 18 0 0 0 0 
464 5 5 60 16 0 0 0 0 
489 5 5b 5 15 0 I 0 ] 
547 50 4 5 14 0 0 0 0 
564 4o 4 5 13 0 0: 0 0 
577 3o 4 50 12 0 0. 0 0 
. 578 9 4b 4 10 0 ] 0 l 
Totals | | 20 6 20? 3-09? 10 





Eo» | 
Xi E GO = 4.190. Degrees of freedom - 2. Difference is not statistically significant. Columns 1 to 4 and 6 to 8 wer 


shied fon Table I (see text); Column 5 = Column 2 + Column 3 + Column 4; Column 9 = Column 6 + Column 7 + Column { 
Column 10 = Column 2 X Column 9/Column 5; Column 11 = Column 3 Column 9/Column 5; Column 12 = Column 4 x Colum 


9/Column 5. p = Pregnancy; e = expulsion; b = bleeding/pain; o = other. 


Table IV. Randomized comparative study of three IUD's in parous women: Net termination 


probabilities at one year 


Termination event 





. Log-rank method 


Observed [0] Expected [E?] Probability (%) 90,360] X | P 


Accidental pregnancy l 7.51 1.4 3.46 0.18 
2 4.16 29 
3 7 4.38 4.1 

Expulsion l 2] 15.48 6.8 9.81 <0.01 
2 11 8.52 6.0 
3 1 9.00 0.5 

B/P l 24 25.80 8.1 0.42 0.81 
2 14 14.27 8.4 | 
3 17 14.92 9.8 - 


*1, TCu-300; 2, Dalkon Shield; 3, SCS-D. 


Column 1 shows each day of termination (t) for any 
reason for all IUD's. Calculations are not performed 
after Day 578, since no use-related terminations occur 
after that date. However, the chi-square test statistic 
may be calculated on any termination day. Entries cor- 
respond to one or more patient days of use for any 
IUD (presented in Column 6 of Table I), arranged in 
ascending order. The numbers of women at risk for 
IUD's Nos. 1 to 3 (Columns 2 to 4) are obtained in a 
manner similar to that described above for IUD No. 2. 


Data from Cooper and associates: Obstet. Gynecol. 45: 569, 1975." 


'That is, for each IUD, the initial number of women at 
t = 0 and the numbers of terminations due to any rea- 
son (0, 1, 2, or 3) are obtained from Table I. Successive 
numbers of women at risk are calculated as described 
above. Column 5, which represents the total number of 
women at risk for each termination day, is the sum of 
Columns 2 to 4. ] 

The number of terminations due to bleeding and 
pain for IUD Nos. 1 to 3 are obtained from Table I 
(Columns 6 to 8). Columns 6, 7, and 8:are denoted by 
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Number 3 
B/P terminations 

0 0 0 

í9- ^u 0 0 

0.27273 0.30303 . 0.42424 

0.28125 0.28125 0.43750 

0 0 0 

0 0 0 

0.32143 0.28571 0.39286 

0.66667 0.59259 0.74074 

0 0 0 

0.31818 0.31818 0.36364 

0 0 Q. 

0.35000 0.30000 0.35000 

0.31578 0.31578 0.36842 

0 0 0 

0 0 0 

`- 0.33333 0.33333 0.33333 

0 0 0 

0 0 0 

0 0 0 

0.20000 0.40000 0.40000 
3.05937 = E™ 3.12987 = E® 3.81073 = E® 


dP, dP, and d'?, respectively. Column 9 represents the 
total number of terminations on a particular day due to 
bleeding and pain and is the sum of Columns 6, 7, 
and 8. 

Columns 10, 11, and 12 (et^, e , e and &®) represent 
the expected numbers of terminations due to bleeding 
and pain for IUD's Nos. 1, 2, and 3, respectively. 
These figures are the result of the number of women 
at risk for a particular IUD times the combined frac- 
tion of women terminating for this reason. Thus, 


eO .. Column 2 x Column 9 
t rr MINE IR E cest 


Column 5 
w . Column 3 x Column 9 and 
QT EE ome mime cime rure p 
Column 5 
e. Column 4 x Column 9, 
À Column 5 


For example, on Day 67, ej = = 9 x 1/33 = 0.27273; 
ef =10 x 1/33 = 0.30303; and e = 14 x 1/33 = 
0.42424. 

At the bottom of columns 6, 7, 8, 10, 11, and 12 are 
the totals: OY = Zd = 1, OM = Yd, = 6, O'? = 
rd = 3 EY = De!” = 3.05937, E? = Le, M 
3.12987, and E”? = Ze” = 3.81073, respectively. 

The chi-square test statistic is: 


ll 


> 3 oP 2, E 2 
= 2 C 
_ (1. 3.05937} | (6 — 3.12987} (3 — 3.81073} 
3.05937 3.12987 3.81073 


1.386 + 2.632 + 0.172 = 4.190. 


i 
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The number of degrees of freedom is 2, so that 
P > 0.10. Thus, there are no statistically significant dif- 
ferences among the cumulative net probabilities of 
termination for B/P. 

In general, for comparing k z 2 IUD's, the chi- 
square test statistic Is: 


5 (0 = En 
Xk-i = P 1 E? 


3 


which has k — 1 degrees of freedom. 

_ This simple method of calculating the chi-square test 
statistic tends to be slightly conservative, i.e., it yields 
slightly inflated F values. The computer program used 
in the following examples makes use of a more accu- 
rate formula. However, this formula requires consid- 
erably more calculation and, in the case of more than 
two devices, the inversion of matrices.’ The program 
also incorporates a continuity correction in the case of 
only two devices.' 

Applications of log-rank method. This section pre- 
sents two applications of the log-rank method to 
real data sets. Calculations were performed with the 
FORTRAN-IV computer program cited above. Special 
features of the computer program are indicated where 
appropriate. 

Table IV presents the results of a log-rank analysis of 
data collected ir: the comparison of three IUD's: the 
TCu-300, the Dalkon Shield, and the SCS-D. Details 
of the study and methodology were presented by 
Cooper and associates." They reported that at one 
year no significant differences existed among the three 
devices for accidental pregnancy or for B/P. However, 
they did detect differences in the probabilities of ex- 
pulsion between the SCS-D and the TCu-300 
(P < 0.05). 

. There are several problems with their analysis. The 
primary problem is that crude probabilities, rather 
than net probabilities, were used in the analysis. A 
crude probability refers to the probability of a termina- 
tion event (for instance, accidental pregnancy) in the 
presence of terminations for all other events (i.e., ex- 
pulsions, B/P, etc.). (Tietze and Lewit*^ ? called this a 
net probability: The use of crude probabilities is in- 
correct, as has been pointed out by Potter. Crude 
probabilities calculated for two IUD's for a given ter- 
mination event are not consistently comparable. For 
example, a significantly higher crude pregnancy prob- 
ability for IUD No. 1 when compared to IUD No. 2 
may be due to a lower crude expulsion probability for 


.IUD No. 2, and not to a true increase in the chance 


of pregnancy for IUD No. 1. However, the net prob- 
abilities for a given event are comparable since they 
eliminate the effects. of the other competing events. 


334 Azen et al. 


Table V. Comparative study of two IUD's in women, 
with parity controlled for, at four years 


y= 
4.3 










All women adjusted 
| for parity 


Termi- 





nation 

Preg- — 1] 4.76 0.00 | 8.62 ` 0.06 

nancy . 2 17.6 

Expul- ] 15. 18.44 «0.001 13.10 — «0.001 

sion ` 2 0.0 

B/P 1 30.7 3.53 0.06 0.69 0.40 
2 51.8 | 


*],Lippes Loop; 2, Dalkon Shield. 


A secondary problem with the analysis cited above" 
was that overlapping confidence intervals were used 
for testing purposes.* This is theoretically invalid. In- 
stead, an asymptotic normal deviate test (z test) or the 
equivalent chi-square test! should have been used. In 
fact, if the z test had been used, a significant difference 
due to expulsion between the SCS-D and Dalkon 
Shield would have been detected at one year. 

From the results of the log-rank analysis presented 
in Table IV, no significant differences among the 
three IUD's exist for pregnancy and B/P, but a signifi- 
cant difference does exist for expulsion (x2 = 9.81, 
P « 0.01). The chi-square statistic for expulsion can be 
partitioned into two additive components in order to 
make additional tests of hypotheses. For example, to 
test the hypothesis that the SCD-D is expelled 
significantly less than either the TCu-300 or the Dal- 


kon Shield, add the observed and the expected values - 


for the TCu-300 and the Dalkon Shield from Table IV. 
Thus, O? +? = O + 0? = 21411 2 32and E! * 5 = 
EY + E? = 15.48 + 8.52 = 24. The approximate 
chi-square test statistic is then given by: 


4 (O0 * P— pa * y (O9 Ey 
Kros pie» Eo 
a (32 ee): it (1 — 9) 


24 9 
= 2.6667 + 7.1111 = 9.78. 


The number of degrees of freedom in 1, so that 
P « 0.005. 

To test the hypothesis that the TCu-300 and the 
Dalkon Shield do not differ significantly with respect to 
expulsion, we subtract the smaller from the larger chi- 
square statistic to obtain an approximate chi-square test 
statistic. X? = 9.81 — 9.78 = 0.03. The number of de- 
grees of freedom in 2— 1 — 1, so that P > 0.50. 


Therefore, from this partitioning of the log-rank chi- . 


square statistic, we can conclude that no significant dif- 
ferences exist between the TCu-300 and the Dalkon 
Shield with respect to expulsions. Since x? = 0.03 is so 
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small, we could also conclude that the SCS-D is 


significantly better than either the T'Cu-300 or the Dal- 


kon Shield. 

Since two of the study groups had fewer than 100 
woman months of exposure after 18 months, it has 
been recommended that the Tietze life-table method 
of analysis not be performed after that time.* > How- 
ever, the log-rank method can be used to calculate dif- 
ferences in IUD's at any point in time (even after 18 
months), since it.utilizes all the data from the start of 
the study. Unlike the Tietze life-table method, its asso- 
ciated ‘standard error does not become inaccurate 
when the data becomes scarce. 

Table V presents the results of a log-rank analysis of 
data collected on 589 women in the comparison of two 
IUD's—the Lippes Loop and the Dalkon Shield.'? This 
analysis utilizes a feature of the log-rank computer 
program in that it can control for. discrete factors, in 
this case, parity. As seen in Table V, significant differ- 
ences between the devices exist for all women for 
pregnancy and expulsion. When differences in the 
study groups due to parity: are adjusted for, the 
only significant difference occurs for expulsion. The 
change in significant results was due to the imbalance 
in parity between the groups. 


Comment 
Although the log-rank method is presented here in . 
the context of comparing IUD's, this method is appro- 
priate for comparing other methods of contraception, 


-for instance, oral contraceptives; foam, condoms, etc. 


Additionally, as recommended by Mishell, the only 
valid way to compare the performance of various 
methods of contraception is to conduct randomized 
comparative studies in the same clinics during the same 
time period. 

As shown by Azen and associates, the log-rank 
method gives the best estimates of the true cumulative 
net probabilities, when compared to other methods of 
analysis. This is due to greater accuracy in using single 
days as the basic interval. However, more important is 
the fact that this niethod affords a much improved way 
of testing hypotheses which yields a more „accurate P 
value. It has also been shown that, if the survival curve 
is truly exponential, the log-rank method then has vir- 
tually the same power as the exponential method.” 7 
Since the checking of the assumption of exponentiality 


: is difficult (due to small numbers of events), and since 


IUD's produce inherently nonexponential behavior, 
the log-rank method is to be preferred. 

The log-rank test statistic has been proved to be a 
powerful nonparametric test when the rates of occur- 
rence of events of interest are in a constant ratio over 
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aff. : Statistical evaluation of intrauterine contraception 


time.’ This situation is s likely to be a good. approxima- : 


tion to ordinary working conditions. It i is clearly riot. a: 
‘good approximation when.a, “crossover” situation oc- ` 
curs, i.e., where IUD No. 1 has much worse results. 
than those of IUD No. 2 up to one year and then IUD 
No. 2 proceeds to have much worse results than those 
‘of IUD No..1 thereafter. Since no single statistic sum-, 
marizes the cumulative experience in such. situations, a 

descriptive or graphic approach is best adopted. It 
:should be noted that when two IUD's are compared 


m^ 


. and no crossover occurs, the standard analysis of com-. ' 


paring net rates, as recommended by Potter produces ^ 


nearly the same conclusions as those arising from,the 
log-rank method. i 


` ^ ü , = wy 
I z as 4 * 
. . t 
x Oe 


- PES 


When. a termination dus is unknown or missing, we 
'eenorume od thát the analysis be performed twice, once 
z. with, the “date. last seen” , substituted for the missing 
date. and óncé with the ‘ ‘date termination reported” 
^ substituted for the missing date. If the results are quite 
» different, no firm conclusions can be drawn. We also 
recommend ‘that, analyses begin no sooner than .two 
. months after the closing date; 'since knowledge of acci- 
- dental Pregnancies may occur in this period. 


"The authors wish to acknowledge Sarah Schoent- 
. gen, Jean Foreman, and Elena Pereyra for their tech- 
nical assistance and the referees for their helpful sug- 
gestions. | 
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One Hundred and four patients with Stages II and IIl of cervical carcinoma underwent 
para-aortic node biopsies. Cf these, 12.5 per cent of patients with Stage IIA, 14.9 per cent 
of patients with Stage IIB, and 38.4 per cent of patients with Stage III carcinoma of the 
cervix had positive para-aortic nodes. They subsequently recieve 6,000 rads to the 
para-aortic area. The radiotherapy complication rate was high. Within four years, 50 per 

, cent of the patients with positive para-aortic nodes had other distant metastases. The 
two- and four-year follow-up is presented. Only one of 13 patients with positive para-aortic 
nodes was alive at the end of four years. (Am. J. OBSTET. GYNECOL. 128: 336, 1977.) 


RADIATION HAS BEEN the treatment of choice in the 
advanced stages of cervical carcinoma and has had a 
virtual monopoly for decades. Planning for radio- 
therapy has been arbitrary, depending mainly on 
clinical staging. Most radiotherapeutic systems confine 
external therapy to the true pelvis or raise the upper 
level of the field to the intervertebral disc between the 
fourth and fifth lumbar vertebrae. In 1969, stimulated 
by the finding of a positive para-aortic lymph node at 
the time of an operation for Stage IIA carcinoma of the 
cervix, a study was begun to determine the incidence of 
para-aortic lymph node involvement in Stages IIB and 
III carcinoma of the cervix. A preliminary report! on 
the: first 13 cases was given at the Society of 
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Gynecologic Oncologists in January, 1971. Nelson and 
associates" reported on 61 patients with carcinoma of 
the cervix, Stages II to IV. Fifty per cent of the pa- 
tients with Stage III carcinoma of the cervix had 
malignant disease, confirmed .by: biopsy, bevond the 
usual field of radiation therapv. 

A review of five-year survival data from cervical car- 
cinoma also demonstrated wide ranges which could 
not be explained by differences in patient selection, 
radiotherapist efficiency, or therapeutic modifications. 
Therefore, the next logical step was to re-examine the 
biological behavior of those stages of cervical car- 
cinoma with the largest discrepancies between actual 
and expected results, namely, Stages II and III. There 
is a consensus® * that an appreciable proportion of pa- 
tients with Stages II.and III carcinoma of the cervix 
have lymph node metastases to the para-aortic nodes 


and that previous radiotherapeutic fields did not en- 


compass the para-aortic area. Metastatic spread to the 
para-aortic area may explain the wide range of survival 


rates in patients with Stages II and III.cervical car- 


cinoma. The therapeutic challenge of contrclling the 
disease, even though it involves the para-aortic areas, - 
still remains. The purpose of this report is to describe _ 
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our experience with a larger number of patients and to 


provide some follow-up information on those patients 
with positive para-aortic nodes in whom the radio- 


therapy fields included the para-aortic areas. 


Material and methods 

All patients with Stages II, III, and IV carcinoma of 
the cervix had the usual diagnostic evaluation for evi- 
dence of metastatic disease. Prior to radiotherapy, 


laparotomy was performed except in those cases where . 


there were contraindications to operation, for exam- 
ple, excessive bleeding or complete ureteral obstruc- 
tion bilaterally. The study encompassed the period 
from July 1, 1969, to December 31, 1974. When the 
patients’ complaints required immediate radiotherapy, 


laparotomy: was performed after the conventional. 


method of treatment, and additional radiotherapy was 
given if the para-aortic nodes were positive for malig- 
nancy. Examples of situtations requiring the im- 


mediate application of radiotherapy were extensive 


* 


vaginal bleeding, bilateral hydronephrosis, or severe 
pelvic pain which necessitated large quantities of 


‘analgesics. . 


At laparotomy, the pelvis was explored and the op- 
erative results were compared with the findings of the 
clinical examination. This exercise served two pur- 
poses: It accurately delineated the extent of disease, 
and it made our clinical examinations more useful. At 
the onset of the study, it was decided that pelvic nodes 
would not be resected or biopsied because the primary 
therapy was to be radiation. Removal of involved pelvic 
lymph nodes might interfere with radiotherapy by al- 
tering the blood supply or by producing scarring and 
adhesions which would lead to radiation complications. 
Pelvic operation limited to salpingo-oophorectomy, 
was performed only on those patients with severe in- 
fections and abscesses in the Fallopian tubes and 


ovaries. In our experience, these patients often experi- . 


enced acute flare-up of the infection while undergoing 
external therapy. The upper abdomen was then 
explored with particular emphasis on the para-aortic 
nodes from the bifurcation of the aorta to the origin of 
the renal arteries. If the para-aortic lymph nodes were 
suspicious for malignant disease, they were removed 
and sent for a frozen section. The major characteristics 
designating a lymph node as suspicious were enlarge- 
ment, induration, nodularity, or confluence (matting). 


Silver clips were placed at the site of the resected node, - 


and the overlying parietal peritoneum was closed. If 
the para-aortic nodes were not suspicious, the retro- 
peritoneal space was dissected, the renal arteries were 
identified, and a chain of nodes, beginning at the level 


of the renal vessels and proceeding caudad so that at | 
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Table I. Para-aortic node biopsy . 


Not done 





II 39 21 60 
IV 2 12 14 
Total 104 63 167 


least four lymph nodes were included, was removed 
for microscopic examination. In these instances, a fro- 
zen section was not requested, and silver clips were 
placed at the resection site. The overlying peritoneum 
was then closed. All tissues removed were sent for 
pathologic processing with hematoxylin and eosin 
stains. No attempts were made to perform complete 
para-aortic lymphadenectomy, because the primary 
therapy was to be radiation. 

From. January 1, 1969, to December 31, 1974, 167 


previously untreated’ patients were admited to the 


Downstate Medical Center all of whom had Stages I, 


‘UII, or IV carcinoma of the cervix. At our institution, 


the preferred management for Stage IIA carcinoma of 
the cervix is radical hysterectomy with pelvic node dis- 
section. One hundred and four patients (62.3 per cent). 
had , para-aortic node biopsies, as shown in Table I. 
Sixty-three patients (37.7 per cent) did not have 
laparotomy. Twelve patients were treated before the 
study began. Twenty patients, who were older than 70 
years, were excluded from the study. Five patients with 
Stage IV carcinoma ‘of the cervix had extrapelvic 
metastases. Eleven patients refused to have the para- 


.aortic node biopsy. Three patients had severe hyper- 


tension, and three were in very poor physical condi- 
tion. Two patients had severe renal parenchymal 
disease, and two were obese. One patient had a re- 
cent myocardial infarction, one patient had a pul- 
monary embolus, one had a cerebrovascular accident, 
one had a second primary malignancy, and one had 
uncontrolled diabetes mellitus. 

The patients who did not have laparotomy were 
treated with radiation as soon as the diagnostic evalua- 
tion was complete and the disease was staged according 
to the International Classification. Radiotaerapy was 
begun on the patients who had para-aortic node biop- 


Sies after seven days, unless there were postoperative 


complications. The average radiation dose consisted of 


' 4,000 rads of cobalt delivered to the pelvis at a daily | 


rate of 200 rads and two radium insertions at an inter- 


' val of 10 to 14 days. Thus, a total of 12,000 to 14,000 - 


rads was delivered to the cervix. When para-aortic 


byte 
PN LUE 


- + 







Patients 
undergoing 
exploration - 






WA 16 9 -125 


IIB. AT J... 149 
III 39 15 38.4' 
IV - 2 0 0 


Total 104.. 94 * — $294. 


Table ur Complications of Need tic node Dos 





Complication Negative node 
No. of patients under- : 24 80 
. going exploration - 
Pneumonia ] l 
Wound infection 2 2 
Hepatitis 0 l 
Dehiscence ] 4 
Eviscefation 2 a 
, Hernia 0 s L| 
' Vena cava laceration | D. 0 
Death l ad 


nodes positive for malignancy were found, an addi- 


tional-dose of 6,000 rads by cobalt was delivered to the 


para-aortic area in six weeks through a field size which 
encompasses the level of the twelfth thoracic vertebra 
to the level-of the fifth lumbar vertebra, with a length 
of 10.cm. and a width of 5 cm. The field sizes were 
consistent in each patient. with reference to the bony 
anatomy. However, there were variations based on the 
physical stature of the patient. ' | 


- Each patient was encouraged to attend our follow-up. 


clinic and was given an appointment each month for 
the first year, every three months for the second year, 
and every six months thereafter. All complaints were 
investigated by our oncology service. The follow-up 
was determined to September 30, 1975. | 


‘Results 


Seven, of the 47 patients (4. 9 per Pe with Stage 
IIB carcinoma of the cervix had metastatic disease in 
the para-aortic lymph nodes at the time of exploration 
(Table 11). Fifteen of 39 patients (38.4 per cent) with 


Stage III carcinoma had para-aortic lymph nodes that 


were positive for cancer. In addition, two patients with 
Stage III disease had metastases to the small intestine. 
The postoperative complications of the laparotomy 


are listed in Table III. Two patients developed pneu-, 


monitis which was: secondary to atelectasis. Fifteen 


complications were associated with the incision: four 


infections, five wound dehiscences, five eviscerations, 
and one hernia. There. were two deaths among the 
104 patients; one patient died suddenly on the fifth 
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postoperative day from a massive pulmonary embolus. 
Another patient died on the thirty-sixth day from an 


'evisceraüon and intraperitoneal abscess. 


: The radiotherapy complications are shown in Tables 


. IV and V. One hundred and forty-nine patients had 


radiotherapy. Table IV shows ‘the complications of 
those patients who had para-aortic node biopsies, while 
Table V shows the complications of the patients who 
did not have biopsies. Twenty-three patients developed 
proctosigmoiditis, manifested by profuse rectal bleed- 

ing, tenesmus, diarrhea, mucosal pallor, and radio- 
graphic changes of rigidity, fixation, and tubular.nar- 
rowing. Twenty-one patients required transfusions of 
at least. 1,000 ml. of whole blood. Eleven patients re- 
quired colostomy for successful treatment of the intes- 
tinal complications. Seven (7.9 per cent) of the patients 
who had biopsies and one (2.1 per cent) of the patients 
who did not have a biopsy had partial intestinal 
obstruction. None of the patients with intestinal ob- 
struction required further operation. Four patients 


had severe radiation-ileitis which was confirmed by 


roentgenogram. Four patients developed vesicovaginal 
fistula and five had rectovaginal fistula. One patient 
with. positive para-aortic nodes had a severe radiation 
reaction in the duodenum. and stomach, which re- 
quired gastrectomy. | 


Follow-up 

Nineteen patients had persistent or recurrent disease 
in the pelvis, and 8 of these patients had exenteration. 
Twelve. of 23 (52 per cent) of patients with positive 
para-aortic ‘nodes developed other distant metastases 
during the follow-up, while only nine (15 per cent) of 
59 patients with negative para-aortic node biopsies de- 
veloped distant metastases. Thirteen (28 per cent) of 
45 patients who did not have biopsies of the para-aor- 
tic nodes developed distant metastases. 

Sixty-eight of the original 167 patients (40.7 per 
cent) were alive as of September 30, 1975. Eighteen 
patients were lost.to follow-up, and 81 patients died. 

The follow-up is shown in Tables VI and VII. Six of 
20 patients (30 per cent) with positive para-aortic nodes 
were alive and free of disease at the end ef two years, 
while 28 of 56 patients (50.0 per cent) with negative 
para-aortic nodes were free of disease after two years. 
At the end of four years, only one of eight patients (13 
per cent) with positive para-aortic nodes was alive 
without disease, while seven of 23 patients (39 per cent) 
with. CR NE nodes were aliye and, free of disease. 


^ 


Comment 


The frequency of. positive’ para-aortic lymph nodes is : 
strikingly different in patients with Stages II and III 
cervical carcinoma who had biopsies. Several au- | 
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Complications 





Patients who had irradiation 2 7 
Proctosigmoiditis l 
Rectal bleeding 1 
Ieitis 

Intestinal obstruction l 
Vesicovaginal fistula 2 
Rectovaginal fistula I 


wet (9 Of 


Table V. Para-aortic node biopsy: radiotherapy 
complications in patients who did not 
undergo exploration 


Complication 





Patients who had irradiation | 8 22 18 48 
Proctosigmoiditis 1 5 3 18.895 
Rectal bleeding l 5 3 188% 
Ileitis . l l 4.2% 
Intestinal obstruction l 2.1% : 
Vesicovaginal fistula l 2,1% 
Rectovaginal fistula ] 2.1% 


thors"^? have confirmed these findings. The differ- 
ences in frequency may be explained by the extent of 
para-aortic node dissection or by the relatively small 
number of cases in the reports. Averette and col- 


leagues! and Piver and Barlow described a fairly | 


extensive dissection of the para-aortic area, while 
Buchsbaum? used a sampling method. Since all the 
specimens were samples of the para-aortic area, the 
reported incidence of para-aortic node involvement 
must be interpreted as a minimal figure. Microscopic 
foci of tumors are missed on gross examination and, in 
this series, lymph nodes not considered grossly suspi- 
cious for metastatic disease did contain microscopic 
disease on a few occasions. Despite these findings, 
the total excision of the para-aortic node chains is not 
recommended.’ 

The high incidence of para-aortic node involvement 
in Stages ILB and III cervical carcinoma can no longer 
be ignored. It seems clear that to limit irradiation to the 
pelvis in patients with Stage III cervical carcinoma is to 
condemn almost half of these patients to die from the 
malignancy because it has already spread beyond the 


treatment field. The frequent occurrence of other dis- 


tant metastases in patients with positive para-aortic 
nodes suggests very strongly that the spread of disease 
to the para-aortic área occurred simultaneously with its 


- Spread to other sites in 12 of 23 patients (52 per cent). 


There is also sufficient information to demand that, 
because of the errors, we change our present reliance 
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Table IV. Para-aortic node biopsy: p complications in patients who underwent exploration 


u e |e x pwlpe]m]ze- 









Négative nades 


Total 


5 38 23 89 
74% 6 4 eae 15.7% 
17.4% 6 2. 12.1% 13.5% 
4.3% ] 1.5% 2.2% 
4.3% 3 3 9.1% 7.9% 
` 8.6% 1 + L5% 3.4% 
4.3% 2 ] 4.5% 4.5% 


Table VI. Follow-up of patients with positive 
para-aortic nodes 





Two years 
Alive without disease 0 
Alive with disease ] 
Lost to follow-up 0 
Dead ` l 
Total 2 
Survival (%) 50 


F OUT YEATS 
Alive without disease 
Alive with disease 
Lost to follow-up 
Dead 
Total 
Survival (%) 


Qrr OOO 
ONNOOO® 


Table VII. Follow-up of patients with negative 


para-aortic nodes 





Two years ; 
Alive without disease 8 I2 8 28 
Alive with disease 0 4 0 3 
Lost to follow-up 0 3 l 5 
Dead l 9 10 20 
Total 9 28 19 56 
Survival (%) 89 57 42 55 

Four years 
Alive without disease 5 l 1 7 
Alive with disease 0 2 0 2 
Lost to follow-up 0 2 l 3 
Dead 1 5 5 11 
Total 6 10 - 7 23 
Survival (%) 83 30 14 39 


on clinical staging and stage patients surgically instead. 

Since 12 of 23 patients (52 per cent) with positive 
para-aortic nodes developed other distant metastases 
within the follow-up pericd, an extended radio- 
therapeutic field did not serve to encompass the 
disease. There is also a serious question concerning the 


340 Nelson et al. 


effectiveness of radiotherapy in terms of the primary 
lesion, because of the large number of patients (19 or 
12 per cent) with recurrent or persistent disease in the 
central pelvis. There was a slight increase in complica- 
tions among patients who had para-aortic radiotherapy 
(39 per cent) when compared with the patients who 
had radiotherapy to the pelvis only (32 per cent). An 
examination of the complications does not reveal a 
significant increase in intraperitoneal complications 
(for example, ileitis and intestinal obstruction) which 
would be expected with the extended radiotherapy 
fields. A comparison of patients who underwent biopsy 
with those who did not reveals an increase in partial 
intestinal obstruction (from 2.1 to 7.9 per cent} which 
did not require further operation. The radiotherapy 
complications of those patients who did not receive 
. para-aortic radiotherapy were similar to those reported 
elsewhere in the literature." We are not satisfied with 
the complications from radiotherapy, especially the se- 
vere ileitis and, therefore, are not recommending that 
6,000 rads be given to the para-aortic area. 


Wound healing is delayed in most patients with ad- | 


vanced cancer. In addition, there is a hypercoagulable 
state which is secondary to the malignant disease.’* 1 
Most complications connected with the para-aortic 
node biopsy occurred in the incision and at the begin- 
ning of the study. The average delay caused by per- 
forming iaparotomy prior to the onset of radiation 
therapy was twelve days and appears to be well justified 
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from the standpoint of the additional information re- 


ceived. The primary reason for the laparotomy is to 


determine more accurately the extent of disease. We 
have not attempted to correlate the delay in treatment 
with the survival rate, which is primarily a function of 
treatment. The major task ahead is to investigate other 
methods of treatment, by making use of the additional 
information obtained from laparotomy, in an attempt 
to identify the most effective system. 

It is necessary to clarify the role of the para- -aortic 
node biopsy in the management of patients with inva- 
sive cervical carcinoma. The main goal is to define the 
extent of the disease. Extended lymphadenectomies, 
either pelvic or para-aortic, are not therapeutic, are not 
substitutes for radiotherapy as a primary method of 
treatment, and do nct enhance the success from 
radiotherapy. Piver and Barlow? and Wharton and as- 
sociates!^ have described excessive morbidity with ex- 
tended lymphadenectomy in the management of cervi- 
cal cancer when radiotherapy is also given. Averette 
and associates and Buchsbaum? have sampled the 
para-aortic nodes and reported fewer complications. 
Fletcher? has indicated that he is unwilling to treat the 
para-aortic area routinely without a tissue diagnosis. 
This stance seems justified, provided that all the pa- 
tients .with, cervical carcinoma have exploratory 
laparotomy prior to radiotherapy to define the extent 
of the disease. Lymphangiography is notoriously inac- 


.curate in evaluation of para-aortic nodes. 
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with abortuses effected by stale gametes;'^ ^ and (3) 
the observation that at least one fifth or more of the 
chromosomal abnormalities resulting in spontaneous 
abortions in man are triploid.'" If we recognize that 
triploid embryos last till the thirteenth or fourteenth 
week of gestation and that a significant number of the 
aborted human triploids are caused by stale gametes, 
then the problem has a considerable medical as well as 
human impact. Consequently human gamete physi- 
ology must be studied more intensely from a funda- 
mental viewpoint. 


Factors which select against abnormal sperm 

Over-all strategies for optimizing species survival 
center not only on optimizing fertilization success but 
on optimizing opportunities for generating the genetic 
adaptability the species must have to meet varying and 
changing environmental conditions. Such adaptability 
experiments must occur in the gene pool of the species 
at minimal biological cost. In a population of genes 
selected over time to optimize species survival, any 
random shift in the nature of those genes by mutation 
has a high probability of decreasing optimized survival. 
Thus, the change would be self-eliminating. For op- 
timum biological economy, adaptive mutations must 
occur at a stage in the individual life cycle least expen- 
sive to the perpetuation of the species. In our opinion, 
gamete production and transfer is that stage; failure of 
fertilization, which postpones pregnancy only one es- 
trous cycle, is only a minimal cost to species survival as 
compared to later zygote death. 

For species that require a relatively protracted gen- 
eration interval (for example, the cow and the human 
subject, involving several years and a gestation of 
about 9 months), this is the only stage that provides 
the necessary species economy. The process includes 
both maximizing the opportunity for introducing 
advantageous genetic variability and maintaining selec- 
tive pressures against genetic change that is disadvan- 
tageous to individual survival through the reproduc- 
tive period of the next generation. Both needs are 
maximized in the process of male gametogenesis, 
spermatozean transport in the male, and storage and 
transport in the female as well as at fertilization. 

The question we ask here is how effective are these 
processes in selecting spermatozoa with genomes most 
fit for perpetuating the species? One would expect the 
greatest selective pressure to occur during sperm 
production. However, there is scanty evidence in 
mammals to support either this position or our general 
thesis. It is established that a “well-balanced” genome 
is required for an uninterrupted spermatogenic cycle 
in mammals.*? Thus, although the incidence of poly- 
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ploid spermatogonia is very high in mice, polyploid 
primary spermatocytes are seldom observed.” Similar 
results are suggested by studies dealing with hy- 
brids.*-*6 

Other evidence which indicates a selective loss of po- 
tential gametes during spermatogenesis is as follows. In 
Sprague-Dawley rats, in the period between late 
spermatogonial and advanced spermatid stages, a cell 
loss of 22 per cent has been reported." The loss ap- 
pears to be even greater in earlier stages. In the sper- 
matogonial stages, cell type A is expected to produce 
15 intermediate-type spermatogonia, but only six were 
observed, a 60 per cent loss." During meiotic divisions, 
a loss of 2 to 24 per cent has been observed.*^ ** In 
man, a cell loss of 35 per cent from the prediakinetic 
spermatocyte stage to the spermatid stage has been 
reported." These data leave no question that the 
testes select against many more potential gametes than 
the number allowed to complete spermatogenesis. 
Whether or not all of those gametes which degenerate 
contain abnormal genomes is unknown, as is the nature 
of the selective mechanism operative within the 
gonad.?' However, the paper previously cited?" would 
suggest that a considerable amount of the selection in 
the testes is against unbalanced genomes. 

Numerous reports indicating a relationship between 
animal strain or line and incidence of anomalies in 
spermatogenesis can be found in the literature." The 
observed anomalies range from the morphologic to the 
47, 49, 9795 In regard to nuclear difference, 
Fechheimer," by comparing the frequency of poly- 
ploid spermatogonia among five inbred strains of mice, 
established that one strain contained significantly more 
polyploid spermatogonia than the other four. Simi- 
larly, by measuring the Feulgen stainability of sperm 
samples from progeny of seven different inbred bulls, 


nuclear. 


each of a distinct line, significant differences in the 
frequency of diploid spermatozoa”? were found among 
lines. Also, Esnault and Ortavant”® have reported on a 
Charolais bull whose sperm had a frequency of diploid 
spermatozoa of 1.73 per 1,000. Thus, although selec- 
tion against spermatozoa with unbalanced genomes oc- 
curs during spermatogenesis, its effectiveness may be 
determined by genotype. 

Deviant changes in spermatozoan DNA and mor- 
phology during spermatogenesis are not the only 
abnormalities observed with this process. For example, 
atypical alterations in spermatozoan deoxyribonuclear 
protein (DNP) during spermatogenesis have been re- 
ported. Spermatozoa containing such aberrations 
display a so-called "immature" DNP complex, proba- 
bly formed through a defect in the binding of nuclear 
proteins to the DNA-phosphate groups.** ° Normally, 
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_ Prescribing information—Chloromycetin —— b 
jostorsmphenteo) Gods Succinate | 
A or intravenous administration 
WARNING 

blood dyscrasias (aplastic 
| anemia, hypoplastic anemia, thrombocytopenia, 
~. | and granulocytopenia) are known to occur after 
| the administration of chloramphenicol. In addi- 
| tion, there have been reports of aplastic anemia 
- | attributed to chloramphenicol which later termi- 
nated in leukemia. Blood dyscrasias have oc- 
| curred after both short-term and prolonged 


Serious and fatal 


therapy with this drug. Chloramphenicol must 
not be used when less potentially dangerous 
agents will be effective, as described in the 
Indications section. It must not be used in the 


treatment of trivial infections or where it is not 
indicated, as in colds, influenza, infections of the 
throat; or as a prophylactic agent to prevent 
$ bacterial infections. 
^ Precautions: It is essential that adequate blood 
be studies be made during treatment with the drug. 
t While blood studies may detect early peripheral 
4 blood changes, such as leukopenia, reticulocyto- 
b penia, or granulocytopenia, before they become 
irreversible, such studies cannot be relied on to 
detect bone marrow depression prior to develop- 
ment of aplastic anemia. To facilitate appropriate 
studies and observation during therapy, it is 
desirable that patients be hospitalized. 
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.. JECTABLE CHLORAMPHENICOL SODIUM SUCCINATE 


CHLORAMPHENICOL SODIUM SUCCINATE IS IN- 
TENDED FOR INTRAVENOUS USE ONLY. IT HAS 

. BEEN DEMONSTRATED TO BE INEFFECTIVE WHEN 
GIVEN INTRAMUSCULARLY. 


- 1, Chloramphenicol sodium succinate must be hydro- 
lyzed to its microbiologically active form and there is 
a lag in achieving adequate blood levels compared 
with the base given intravenously. 

` 2. The oral form of chloramphenicol is readily absorbed 
and adequate blood levels are achieved and main- 
tained on the recommended dosage. 

3. Patients started on intravenous chloramphenicol so- 

dium succinate should be changed to the oral form 
as soon as practicable. 


DESCRIPTION 


Chloramphenicol is an antibiotic that is clinically use- 
ful for, and should be reserved for, serious infections 
caused by organisms susceptible to its antimicrobial 
effects when less potentially hazardous therapeutic 
agents are ineffective or contraindicated. Sensitivity 
- testing is essential to determine its indicated use, but 
-~ may be performed concurrently with therapy initiated 
on clinical impression that one of the indicated condi- 
tions exists (see Indications section). 
t Each gram (10 ml of a 1096 solution) of chloram- 
phenicol sodium succinate contains approximately 52 
mg (2.25 mEq) of sodium. 
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in vitro studies to be effective against a specific - 
pathogen should be based upon severity of the in- 
fection, susceptibility of the pathogen to the various 
antimicrobial drugs, efficacy of the various drugs in 
the infection, and the important additional concepts 
contained in the Warning Box above. 
1. Acute infections caused by S typhi* 

It is not recommended for the routine treatment of 

the typhoid carrier state. 
2. Serious infections caused by susceptible strains in 

accordance with the concepts expressed above. 

a) Salmonella species 

b) H influenzae, specifically meningeal infections 

C) Rickettsia 

d) Lymphogranuloma-psittacosis aroup 

e) Various gram-negative bacteria causing bacte- 
ernie meningitis, or other serious gram-negative infec- 
ions 

f) Other susceptible organisms which have been 
demonstrated to be resistant to all other appropriate 
antimicrobial agents 
3. Cystic fibrosis regimens 


*In the treatment of typhoid fever, some authorities recommend 
that chloramphenicol be administered at therapeutic levels for 8 
to 10 days after the patient has become afebrile to lessen the pos- 
sibility of relapse. 


CONTRAINDICATIONS 
Chloramphenicol is contraindicated in individuals with 
a history of previous hypersensitivity and/or toxic reac- 
tion to it. /t must not be used in the treatment of trivial 
infections or where it is not indicated, as in colds, in- 
fluenza, infections of the throat; or as a prophylactic 
agent to prevent bacterial infection. 


PRECAUTIONS 

1. Base line blood studies should be followed by peri- 
odic blood studies approximately every two days during 
therapy. The drug should be discontinued upon appear- 
ance of reticulocytopenia, leukopenia, thrombocytope- 
nia, anemia, or any other blood study findings attribut- 
able to chloramphenicol. However, it should be noted 
that such studies do not exclude the possible later 
appearance of the irreversible type of bone marrow 
depression. 

2. Repeated courses of the drug should be avoided 
if at all possible. Treatment should not be continued 
longer than required to produce a cure with little or no 
risk of relapse of the disease. 

3. Concurrent therapy with other drugs that may 
cause bone marrow depression should be avoided. 

4. Excessive blood levels may result from administra- 
tion of the recommended dose to patients with im- 
paired liver or kidney function, including that due to 
immature metabolic processes in the infant. The dosage 
should be adjusted accordingly or, preferably, the blood 
concentration should be determined at appropriate 
intervals. 

5. There are no studies to establish the safety of this 
drug in pregnancy. 

6. Since chloramphenicol readily crosses the pla- 
cental barrier, caution in use of the drug is particularly 
important during pregnancy at term or during labor be- 
cause of potential toxic effects on the fetus (gray syn- 
drome). 

7. Precaution should be used in therapy of pre 





In vitro chloramphenicol exerts mainly a bacteriostatic 
effect on a wide range of gram-negative and gram- 
positive bacteria and is active in vitro against rickett- 
sias, the lymphogranuloma-psittacosis group, and Vibrio 
— cholerae. |t is particularly active against Salmonella 
—. typhi and Hemophilus influenzae. The mode of action 
- is through interference or inhibition of protein syn- 
— thesis in intact cells and in cell-free systems. 
h Chloramphenicol administered orally is absorbed 
^- rapidly from the intestinal tract. In controlled studies 
in adult volunteers using the recommended dosage of 
50 mg/kg/day, a dosage of 1 g every six hours for eight 
doses was given. Using the microbiological assay 
method, the average peak serum level was 11.2 mcg/ml 
one hour after the first dose. A cumulative effect gave 
.. 8 peak rise to 18.4 mcg/ml after the fifth dose of 1 g. 
- Mean serum levels ranged from 8 to 14 mcg/ml over the 
_ 48-hour period. Total urinary excretion of chloramphen- 
-. icol in these studies ranged from a low of 68% to a 
high of 9996 over a three-day period. From 896 to 1296 
- . of the antibiotic excreted is in the form of free chlor- 
.. amphenicol; the remainder consists of microbiolog- 
ically inactive metabolites, principally the conjugate 
with glucuronic acid. Since the glucuronide is excreted 
rapidly, most chloramphenicol detected in the blood is 
in the microbiologically active free form. Despite the 
small proportion of unchanged drug excreted in the 
-— urine, the concentration of free chloramphenicol is 
relatively high, amounting to several hundred a 
in patients receiving divided doses of 50 mg/kg/day. 
Small amounts of active drug are found in bile and 
feces. Chloramphenicol diffuses rapidly, but its distri- 
bution is not uniform. Highest concentrations are found 
- in liver and kidney, and lowest concentrations are found 
-in brain and cerebrospinal fluid. Chloramphenicol en- 
_ ters cerebrospinal fluid even in the absence of menin- 
— geal inflammation, appearing in concentrations about 
half of those found in the blood. Measurable levels are 
also detected in pleural and in ascitic fluids, saliva, 
milk, and in the aqueous and vitreous humors, Transport 
across the placental barrier occurs with somewha: lower 
concentration in cord blood of newborn infants than 
in maternal blood. 
INDICATIONS 
In accord with the concepts in the Warning Box and 
this Indications section, chloramphenicol must be 
used only in those serious infections for which less 
potentially dangerous drugs are ineffective or con- 
traindicated. However, chloramphenicol may be 
chosen to initiate antibiotic therapy on the clinical 
impression that one of the conditions below is be- 
lieved to be present; jn vitro sensitivity tests should 
be performed concurrently so that the drug may be 
discontinued as soon as porne if less potentially 
dangerous agents are indicated by such tests. The 
decision to continue use of chloramphenicol rather 
than another antibiotic when both are suggested by 


and full-term infants to avoid gray syndrome toxicity. 
(See Adverse Reactions.) Serum drug levels should 
* carefully followed during therapy of the newborn 
infant. 

8. Precaution should be used in therapy during lacta- 
tion because of the possibility of toxic effects on the 
nursing infant. 

9. The use of this antibiotic, as with other antibiotics, 
may result in an overgrowth of nonsusceptible organ- 
isms, including fungi. If infections caused by nonsus- 
ceptible organisms appear during therapy, appropriate 
measures should be taken. 


ADVERSE REACTIONS 
1. Blood Dyscrasias 

The most serious adverse effect of chloramphenicol 
is bone marrow depression. Serious and fatal blood 
dyscrasias (aplastic anemia, hypoplastic anemia, throm- 
bocytopenia, and granulocytopenia) are known to occur 
after the administration of chloramphenicol. An irre- 
versible type of marrow depression leading to aplastic 
anemia with a high rate of mortality is characterized by 
the appearance weeks or months after therapy of bone 
marrow aplasia or hypoplasia. Peripherally, pancyto- 
penia is most often observed, but in a small number of 
cases only one or two of the three major cell types 
(erythrocytes, leukocytes, platelets) may be depressed. 

A reversible type of bone marrow depression, which 
is dose-related, may occur. This type of marrow depres- 
sion is characterized by vacuolization of the erythroid 
cells, reduction of reticulocytes, and leukopenia, and 
responds promptly to the withdrawal of chloramphenicol. 

An exact determination of the risk of serious and 
fatal blood dyscrasias is not possible because of lack 
of accurate information regarding (1) the size of the 
population at risk, (2) the total number of drug-asso- 
ciated dyscrasias, and (3) the total number of nondrug- 
associated dyscrasias. 

In a report to the California State Assembly by the 
California Medical Association and the State Depart- 
ment of Public Health in January 1967, the risk of fatal 
aplastic anemia was estimated at 1:24,200 to 1:40,500 
based on two dosage levels. 

There have been reports of aplastic anemia attri- 
buted to chloramphenicol which later terminated in 
leukemia. 

Paroxysmal nocturnal hemoglobinuria has also been 
reported. 

2. Gastrointestinal Reactions 

Nausea, vomiting, glossitis and stomatitis, diarrhea 
and enterocolitis may occur in low incidence. 
3. Neurotoxic Reactions 

Headache, mild depression, mental confusion, and 
delirium have been described in patients receiving 
chloramphenicol. Optic and peripheral neuritis have 
been reported, usually following long-term therapy. If 
this occurs, the drug should be promptly withdrawn. 
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ever, macular and vesicular rashes, angioedema, 
urticaria, and anaphylaxis may occur. Herxheimer reac- 
tions have occurred during therapy for typhoid fever. 
5. “Gray Syndrome" 

Toxic reactions including fatalities have occurred in 
the premature and newborn; the signs and symptoms 
associated with these reactions have been referred to 
as the gray syndrome. One case of gray syndrome 
has been reported in an infant born to a mother having 
received chloramphenicol during labor. One case has 
been reported in a 3-month-old infant. The following 
summarizes the clinical and laboratory studies that 
have been made on these patients: 


a) In most cases, therapy with chloramphenicol had 
been instituted within the first 48 hours of life. 

b) Symptoms first appeared after three to four days 
of continued treatment with high doses of chloram- 
phenicol. 

c) The symptoms appeared in the following order: 
(1) abdominal distension with or without emesis; 
S progressive pallid cyanosis; 

3) vasomotor collapse, frequently accompanied 
by irregular respiration; 

(4) death within a few hours of onset of these 
symptoms. 

d) The progression of symptoms from onset to exitus 
was accelerated with higher dose schedules. 

e) Preliminary blood serum level studies revealed un- 
usually high concentrations of chloramphenicol 
(over 90 mcg/ml after repeated doses). 

f) Termination of therapy upon early evidence of the 
associated symptomatology frequently reversed the 
process with complete recovery. 


ADMINISTRATION 


Chloramphenicol, like other potent drugs, should be 
prescribed at recommended doses known to have thera- 
peutic activity. Administration of 50 mg/kg/day in di- 
vided doses will produce blood levels of the magnitude 
to which the majority of susceptible microorganisms 
will respond. 

As soon as feasible, an oral dosage form of 
chloramphenicol should be substituted for the intra- 
venous form because adequate blood levels are 
achieved with chloramphenicol by mouth. 

The following method of administration is recom- 
mended: 

Intravenously as a 10% (100 mg/ml) solution to be 
injected over at least a one-minute interval. This is pre- 
pared by the addition of 10 ml of an aqueous diluent 
such as water for injection or 596 dextrose injection. 


Adults DOSAGE 


Adults should receive 50 mg/kg/day in divided doses 
at six-hour intervals. In exceptional cases, patients 
with infections due to moderately resistant organisms 
may require increased dosage up to 100 mg/kg/day to 
achieve blood levels inhibiting the pathogen, but these 
high doses should be decreased as soon as possible. 
Adults with impairment of hepatic or renal function or 
both may have reduced ability to metabolize and ex- 
crete the drug. In instances of impaired metabolic 
processes, dosages should be adjusted accordingly. 
(See discussion under Newborn Infants.) Precise con- 
trol of concentration of the drug in the blood should be 

refully-foHowed-in-patients-with impaired 
processes by the available microtechniques (informa- 
tion available on request). 

Children 

Dosage of 50 mg/kg/day divided into four doses at 
six-hour intervals yields blood levels in the range effec- 
tive against most susceptible organisms. Severe infec- 
tions (eg, bacteremia or meningitis), aaa when 
adequate cerebrospinal fluid concentrations are desired, 
may require dosage up to 100 mg/kg/day; however, it is 
recommended that dosage be reduced to 50 mg/kg/day 
as soon as possible. Children with impaired liver or kid- 
ney function may retain excessive amounts of the drug. 


Newborn Infants 
(See section titled Gray Syndrome under Adverse 
Reactions.) 

A total of 25 mg/kg/day in four equal doses at six- 
hour intervals usually produces and maintains concen- 
trations in blood and tissues adequate to control most 
infections for which the drug is indicated. Increased 
dosage in these individuals, demanded by severe infec- 
tions, should be given only to maintain the blood con- 
centration within a therapeutically effective range. After 
the first two weeks of life, full-term infants ordinarily 
may receive up to a total of 50 mg/kg/day equally di- 
vided into four doses at six-hour intervals. These dosage 
recommendations are extremely important because 
blood concentration in all premature infants and full- 
term infants under two weeks of age differs from that 
of other infants. This difference is due to variations in 
the maturity of the metabolic functions of the liver and 
the kidneys. 

When these functions are immature (or seriously im- 
paired in adults), high concentrations of the drug are 
found which tend to increase with succeeding doses. 


Infants and Children with Immature Metabolic Proc- 
esses 

In young infants and other children in whom imma- 
ture metabolic functions are suspected, a dose of 25 
mg/kg/day will usually produce therapeutic concen- 
trations of the drug in the blood. In this group par- 
ticularly, the concentration of the drug in the blood 
should be carefully followed by microtechniques. (In- 
formation available on request.) 


HOW SUPPLIED 

NDC 0071-1089-10 (Steri-Víal& No. 57) 
Chloromycetin (chloramphenicol) Sodium Succinate 
is supplied as a dried powder in Steri-Vials (rubber- 
diaphragm-capped vials). When reconstituted as di- 
rected, each vial contains,a sterile solution equiva- 
lent to 100 mg of chloramphenicol per millifiter 
(1 g/10 ml). Available in packages of 10 vials. 
CHLOROMYCETIN, brand of chloramphenicol. 
US Pat Off 
PD-JA-1280-2-P (2-75) 


PARKE, DAVIS & COMPANY, Detroit, Michigan 48232 
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For asepsis in all perineal 


and gynecological procedures 


PERI/GYN 
PACK 





A variety of Spartan packs designed by OR 
personnel to meet the highest standard of 
perineal and gynecological asepsis. Some 
packs feature an impervious poly under- 
buttocks drape with an attached absorbent 
pad with non-static polyethylene backing, a 
reinforced abdominal cover and separate 
leggings. Other packs have an easy-on 
lithotomy sheet with attached leggings for 
sterile coverage of legs and stirrups. 


Asepsis Plus Convenience — 
from pack to procedure 
» Every item in the sealed, easy-open “Tear- 


Strip" bag poly-protected for abrasion, dust 


and water resistance. Guaranteed sterile. 


s All components sequentially packed for fast, 


convenient application and aseptic 
technique. 


e Unique Spartan action-fold opens in a 
single motion. 


Spartan Peri/Gyn Pack 


Aseptic protection for your patients; 
convenience for the OR team. 





SPARTAN HEALTHCARE PRODUCTS CO. A Division of Spartan Mills PO. Box 5784 Spartanburg, S.C. 29304 


* 


= A 


Contents continued from page 5 





Examination of young women exposed to stilbestrol in utero 364 


Eugene C. Sandberg, M.D., and Jo C. Hebard, R.N. 
Stanford, California 


Plasma unconjugated estriol values in high-risk pregnancy 371 
R. A. Bashore, M.D., and J. R. Westlake, Ph.D. 


Los Angeles, California 


A comparison of methods for quantitating fetal heart rate variability 381 
Russell K. Laros, Jr., M.D., M.Sc., Wilson S. Wong, B.S., 

David C. Heilbron, Ph.D., Julian T. Parer, M.D., Ph.D., Sol M. Shnider, M.D., 

Hilary Naylor, M.A., and Jane Butler, R.N. 


San Francisco, California 


Sarcoma-like benign pelvic tumors: Three case reports 393 
John A. Kirk, M.D. 


Eugene, Oregon 


Rupture of prosthetic graft of aorta in pregnancy 397 


James E. Davis, M.D., and Harold J. Leider, M.D. 
Inglewood, California 


The Arizona high-risk maternal transport system: An initial view 400 
Harlan R. Giles, M.D., Jerry Isaman, M.A., Wm. J. Moore, M.D., and 
C. D. Christian, M.D. 


Tucson and Phoenix, Arizona 


Correlation of the effects of dexamethasone administration on 408 
urinary 17-ketosteroid and serum androgen levels in patients 

with hirsutism 

Howard L. Judd, Richard A. McPherson, Jeffrey S. Rakoff, and 

Samuel S. C. Yen 

La Jolla, California 


Pulmonary thromboembolism associated with gynecologic surgery and pregnancy 418 
Schuyler M. Bissell, M.D. 
Everett, Washington 


Clinical and laboratory correlates of molar pregnancy and 424 
trophoblastic disease 

C. Paul Morrow, M.D., Oscar A. Kletzky, M.D., Philip J. Disaia, M.D., 

Duane E. Townsend, M.D., Daniel R. Mishell, M.D.. and 

Robert M. Nakamura, Ph.D. 

Los Angeles, California 


(Contents continued on page 9) 


2 
à 


c 


Wi NE ct i T 


A N 
W W NK ü 
| | 
» 


TR 
i M NW \! 
Y 


n 
1 h 













3 effective 


spermicide c to be unnatural... 





When you prescribe Koromex you prescribe for the two of them. 
Koromex offers superior protection with 
no dangerous side effects and without a strong perfume or 
medicinal odor that's common to other contraceptive gels or creams. 


Carefully formulated Koromex is simple to use too...rarely are there 
contraindications. Prescribe 50 years of experience for the two 
of them. Koromex...designed for her feminine needs and their pleasure. f. 


In addition, both Koromex coil spring and Koroflex arcing spring 
diaphragms are available. 
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Keeping close tabs 
on pelvic infections 
is as easy as Isocult" 


With the Isocult'" Diagnostic Culturing System you 

simply: 

1)take a specimen, swab it on the paddle-mounted media, 

2) insert the color-coded, tab-tipped tube into a slot in the 
convenient office incubator for 24-48 hours, and 

3)read results against an organism identification chart 

(provided). 





Swab Incubate Read Results 


You can test for Trichomonas vaginalis, Candida (monilia) 
and N. gonorrhoeae —the three that thrive in pelvic infections. 
And all three tests contain highly nutrient, highly selective 
media that give you the right results right in your office! There 
are also two combination tests that let you test specimens 
simultaneously for N. gonorrhoeae and Candida, or Candida 
and T. vaginalis. Two tests for little more than the price of one! 





1n 


THE ISOCULT™ INCUBATOR is as small as your PDR, yet 
big enough to hold 24 Isocult™ culture tests at one time. And 
anytime you need to check on a patient's progress, the easily 
identifiable tab-tips are right at your fingertips. 


WHAT'S THE CATCH? 

A good one, for everyone. You can obtain the whole system at 
a cost that enables you to charge your patient considerably 
less than the cost of an equivalent preliminary laboratory 
culture. And no time is lost in transporting specimens to and 
from the laboratory. 


Also available are Isocult'" Culture Tests for: 
* Bacteriuria 
* Throat Streptococci 
(group A beta-hemolytic) 
e Pseudomonas aeruginosa 
e Staphylococcus aureus 
FOR MORE INFORMATION, OR 
TO ORDER, CALL TOLL-FREE: 
(800) 538-1581. In California, call 
collect: (408) 732-6000. 


SEX SMITH LINE DIAGNOSTICS 
14 880 West Maude Avenue. Sunnyvale, CA 94086 


A Division of Smith Kline Instruments, Inc. 
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For the special needs of patients 
with hard,dry stools 


Hard, dry stools hurt, and may be hazardous by causing straining. SENOKOT S Tablets offer 
comfortable relief by softening the stool and stimulating its movement. 


Provides standardized senna concentrate, 

a clinically established laxative of choice 

Standardized senna concentrate is a gentle, effective neuroperistaltic stimulant with 
documented effectiveness in thousands of patients. Its virtually colon-specific, gentle, 
predictable action is generally free of side effects at proper dosage levels. 


Provides DSS, the classic stool softener 
DSS in SENOKOT S Tablets complements the laxative effect of standardized senna 
concentrate by “moistening” and softening the stool for smoother and easier passage. 


Comfortable overnight action 

With DSS and standardized senna concentrate, SENOKOT S Tablets provide both softness 
and stimulation for constipated patients with hard, dry stools. Taken at bedtime SENOKOT S 
Tablets usually induce predictable, comfortable evacuation the next morning. 


Purdue Frederick 


© COPYRIGHT 1976, THE PURDUE FREDERICK COMPANY/NORWALK, CONN. 06856 
A8339 178576 


Senokot 


(standardized senna concentrate and dioctyl sodium sulfosuccinate ) tablets 


the" S" stands for softener 
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QA HI 
of cycles of 
experience 
with 
c /Voriesttin 1/50 


The record speaks for itself. 
Norlestrin 1/50 —a 50 mcg 
combination containing ethinyl 


estradiol —has been highly 
effective in thousands of women 
cycle after cycle. 

Norlestrin 1/50 not only 
meets today's criteria by 
providing a low estrogen dosage, 
but also provides the kind of 
effective contraception you and 
your patients can count on. 








u.a DU. SAPE, 
a Brief Simia) Wi Prascribing Information. Y 
NORLESTRIN* 1/50 
B mg norethindrone acetate and 50 mcg ethinyl estradiol tablets, USP) See section under 
i d. ke pociat Notes on Administration and How Supplied. 


L Rer 1/50 Products are progestogen-estrogen combinations. 
_ INDICATION AND USAGE 
.^*..Norlestrin 1/50 Products are indicated for the prevention of pregnancy in women who elect 
to use oral contraceptives. 
. . Inclinical trials with Norlestrin 1/50 involving 25,983 therapy cycles, there was a 
-- pregnancy rate of 0.05 per 100 woman years. 
... CONTRAINDICATIONS 
ES 1. Thrombophlebitis or thromboembolic disorders 
1-2. A past history of deep-vein thrombophlebitis or thromboembolic disorders 

_. 3. Cerebral vascular or coronary artery disease 
-_ 4. Known or suspected carcinoma of the breast 
pad: 5, Known or suspected estrogen-dependent neoplasia 
- 6. Undiagnosed abnormal genital bleeding 

5s 7.Known or suspected pregnancy 
a Si WARNINGS 













kr, The use of oral contraceptives is associated with increased risk of several serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic 


adenoma, gallbladder disease, and hypertension. Practitioners prescribing oral 
xj contraceptives should be familiar with the information relating to these risks. 





1. Thromboembolic Disorders and Other Vascular Problems. An increased risk of 
_ thromboembolic and thrombotic disease associated with the use of oral contraceptives is 
well-established. Studies have demonstrated an increased risk of fatal and nonfatal venous 
thromboembolism and stroke, both hemorrhagic and thrombotic. 
—. Anincreased risk of myocardial infarction has been reported. Studies found that the 
Sa greater the number of underlying risk factors for coronary artery disease, the higher the risk 
sa of developing myocardial infarction. Oral contraceptives were found to be a clear 
b additional risk factor. 
British investigators concluded that the risk of thromboembolism including coronary 
i; thrombosis is directly related to the dose of estrogen used in oral contraceptives; however, 
as the quantity of estrogen may not be the sole factor involved. 
LM . The risk of thromboembolic and thrombotic disorders increases with age in both users 
nod ^ and nonusers of oral contraceptives; however, they are an independent risk factor. 
E xd The risk of thromboembolic and thrombotic disease associated with oral contraceptives 
< increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, or 
-history of preeclamptic toxemia. The risk of myocardial infarction is substantially increased 
inusers of oral contraceptives age 40 and over, especially those with other risk factors. Use 
e - of oral contraceptives by women in this age group is not recommended. 
ve - . The physician and the patient should be alert to the earliest manifestations of 
bki -thromboembolic and thrombotic disorders. Should any occur or be suspected, the drug 
i ra ‘should be discontinued immediately. 
~ — Afourfold to sixfold increased risk of postsurgery thromboembolic complications has 
been reported in oral contraceptive users. If feasible, oral contraceptives should be 
^ discontinued at least four weeks before surgery of a type associated with an increased risk 
of thromboembolism or prolonged immobilization. 
— .. 2. Ocular Lesions. Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, 
- have been associated with the use of oral contraceptives. Discontinue the oral 


_ sudden onset of proptosis or diplopia; papilledema; or retinal vascular lesions; and 
institute appropriate diagnostic and therapeutic measures. 
» 3, Carcinoma. Long-term continuous administration of estrogen in certain animal 
_ Species increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 
In humans, an increased risk of endometrial carcinoma associated with prolonged use of 
* exogenous estrogen in postmenopausal women has been reported. However, there is no 
E . evidence suggesting increased risk of endometrial cancer in users of conventional 
e. -combination or progestin-only oral contraceptives. 
_ At present, there is no confirmed evidence of an increased risk of cancer associated with 
| oral contraceptives. Close clinical surveillance of users is, nevertheless, essential. In case 
a) of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic 
3 " measures should be taken to rule out malignancy. Women with a strong family history of 
` breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms, 
ps pow be monitored with particular care. 
~ 4. Hepatic Adenoma. Benign hepatic adenomas appear to be associated with oral 
Ë be iDonirapeptives. Hepatic adenomas may rupture and may cause death through intra- 
abdominal hemorrhage. Hepatocellular carcinoma has been reported in users of oral 
“contraceptives. f 
] 5. Usage in Pregnancy, Birth Defects in Offspring, and Malignancy in Female 
Ec Offspring. During early pregnancy, female sex hormones may seriously damage the 
de offspring. 
Be Several reports suggest an association between intrauterine exposure to female sex 
_ hormones and congenital anomalies. 
de There is some evidence that triploidy and possibly other types of polyploidy are 
"^ increased among abortuses from women who become pregnant soon after ceasing oral 
y pyotcaceptives: 
. . Pregnancy should be ruled out before continuing an oral contraceptive in any patient 
M who has missed two consecutive periods. If the patient has not adhered to the schedule, 
- the possibility of pregnancy should be considered at the time of the first missed period, and 
- eral contraceptives should be withheld until pregnancy has been ruled out. If pregnancy is 
A confirmed, the patient should be apprised of the potential risks to the fetus, and the 
RZ? advisability of continuation of the pregnancy should be discussed in the light of these risks. 
B6. Women who discontinue oral contraceptives with the intent of becoming pregnant 
should use an alternate form of contraception for a period of time before attempting to 
. conceive. 
Administration of progestin-only or progestin-estrogen combinations to induce 
' withdrawal bleeding should not be used as a test of pregnancy. 
> 6. Gallbladder Disease. Studies report a doubling of the risk of surgically confirmed 
gallbladder disease in users of oral contraceptives or estrogen for two or more years. 
a 7. Carbohydrate and Lipid Metabolic Effects. Because decreased glucose tolerance 
- has been observed in a significant percentage of patients, prediabetic and diabetic 
— patients should be carefully observed while receiving oral contraceptives. 
'- An increase in triglycerides and total phospholipids has been observed in patients 
|. receiving oral contraceptives. 
8. Elevated Blood Pressure. An increase in blood pressure has been reported in 
^ patients receiving oral contraceptives. 
m" ss 9. iei E The onset or exacerbation of migraine or NS aes of headache of a 
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contraceptives and evaluation of the cause. ; 

10. Bleeding Irregularities. Breakthrough bleeding, spotting, and amenorrhea are 
frequent reasons for discontinuing oral contraceptives. In breakthrough bleeding, as in all 
cases of irregular bleeding from the vagina, nonfunctional causes should be borne in mind. 
In undiagnosed persistent, or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. 

Women with a past history of oligomenorrhea or secondary amenorrhea or young women 
without regular cycles may have a tendency to remain anovulatory or to become 
amenorrheic after discontinuation of oral contraceptives. 

11. Ectopic Pregnancy. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. 

12. Breast Feeding. Oral contraceptives interfere with lactation. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of 
mothers receiving these drugs. 

PRECAUTIONS 
General 

1.A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. The pretreatment and periodic physical examinations should include 
special reference to blood pressure, breasts, abdomen, and pelvic organs, including 
Papanicolaou smear and relevant laboratory tests. As a general rule, oral contraceptives 
should not be prescribed for longer than one year without another physical examination 
being performed. 

2. Preexisting uterine leiomyomata may increase in size. 

` 3. Patients with a history of psychic depression should be carefully observed and the 
drug discontinued if depression recurs to a serious degree. 

4. Oral contraceptives may cause fluid retention. They should be prescribed with 
caution, and only with careful monitoring, in patients with conditions which might be 
aggravated by fluid retention. 

5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. 

6. Steroid hormones may be poorly metabolized in patients with impaired liver function. 

7. Oral contraceptive users may have disturbances in normal tryptophan metabolism 
which may result in a relative pyridoxine deficiency. 

B. Serum folate levels may be depressed. 

9. The pathologist should be advised of oral contraceptive therapy when relevant 
specimens are submitted. 

10. Certain endocrine and liver function tests and blood components may be affected. 

a) Increased sulfobromophthalein retention 
b) Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregability 
C) Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone, as measured by protein-bound iodine (PBI). T4 by column, or T4 
by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the elevated 
TBG; free T4 concentration is unaltered. 
d) Decreased pregnanediol excretion 
e) Reduced response to metyrapone test 
ADVERSE REACTIONS 
Thrombophlebitis 
Pulmonary embolism 
Coronary thrombosis 
Cerebral thrombosis 
Cerebral hemorrhage 
Hypertension 
Gallbladder disease 
Congenital anomalies 
Mesenteric thrombosis 
Benign hepatomas 


Possible diminution in lactation when given 
immediately post partum 
Cholestatic jaundice 
Migraine 
Increase in size of uterine leiomyomata 
Rash (allergic) 
Mental depression 
Reduced tolerance to carbohydrates 
Vaginal candidiasis 
Premenstrual-like syndrome 
Neuro-ocular lesions, eg, retinal Intolerance to contact lenses 
thrombosis and optic neuritis Change in corneal curvature (steepening) 
Nausea Cataracts 


Vomiting Changes in libido 
Gastrointestinal symptoms Chorea 
Breakthrough bleeding Changes in appetite 
Spotting Cystitis-like syndrome 
Change in menstrual flow Headache 
Dysmenorrhea Nervousness 
Amenorrhea Dizziness 
Temporary infertility after discontinuance Hirsutism 
of treatment Loss of scalp hair 
Edema Erythema multiforme 
Chloasma or melasma Erythema nodo sum 
Breast changes: tenderness, enlargement, Hemorrhagic eruption 
and secretion Vaginitis 
Change in weight Porphyria 


Change in cervical erosion and cervical Impaired renal function 

secretion 
Special Notes on Administration 
Norlestrin 1/50 and Norlestrin |28) [28] 1/50 — Menstruation usually begins two or three 
days, but may begin as late as the fourth or fifth day, after the brown ferrous fumarate or 
white inert tablets have been started. 

Norlestrin 1/50 (1 mg norethindrone acetate and 50 mcg ethinyl estradiol tablets, 
USP) — Menstruation usually begins two or three days, but may begin as late as the fourth 
or fifth day, after discontinuing medication. 

After several months, bleeding may be reduced to a virtual absence; reduced flow may 
be a result of medication and not indicative of pregnancy. 

HOW SUPPLIED 

Norlestrin Fe] 1/50 is available in compacts each containing 21 yellow tablets and 7 brown 
tablets. Each yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of ethinyl 
estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in packages of 
five compacts and packages of five refills. 

Norlestrin 1/50 is available in compacts each containing 21 yellow tablets and 7 
white inert tablets. Each yellow tablet contains 1 mg of norethindrone acetate and 50 mcg 
of ethinyl estradiol. Available in packages of five compacts and in packages of five refills 

Norlestrin [2 1| 1/50 is available in compacts each containing 21 yellow tablets, Each 
yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of ethinyl estradiol. 
Available in packages of five compacts and packages of five refills 
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EStradiol...the only estrogen necessary 
In estrogen replacement therapy 








ESTRAGE 5er 


(ESTRADIOL 


1-mg. and 2-mg. scored tablets 


Warning 


]. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. Three independent case control studies have shown an increased risk 
of endometrial cancer in qiero xam women exposed to exogenous estrogens 
for prolonged periods.!-3 This risk was independent of the other known risk factors 
for endometrial cancer. These studies are further supported by the finding that inci- 
dence rates of endometrial cancer have increased sharply since 1969 in eight 
different areas of the United States with population based cancer reporting systems, 
an increase which may be related to the rapidly expanding use of estrogens during 
the last decade.4 The three case control studies reported that the risk of endometrial 
cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk eee to depend on both duration of treatment! and on estrogen dose3 In 
view of these findings, when estrogens are used for the treatment of menopausal 
symptoms, the lowest dose that will control symptoms should be utilized and 
medication should be discontinued as soon as possible. When prolonged treatment 
is medically indicated, the patient should be reassessed on at least a semiannual 
basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary, one study suggests that cyclic administration of low doses 
of estrogen may carry less risk than continuous administration;3 it therefore appears 
prudent to utilize such a regimen. Close clinical surveillance of all women taking 
estrogens is important. In all cases of undiagnosed persistent or recurring abnormal 
vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. There is no evidence at present that "natural" estrogens are more or 
less hazardous than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. The use of female 
sex hormones, both estrogens and progestagens, during early pregnancy may 
seriously damage the offspring. It has been shown that females exposed /n utero to 
diethylstilbestrol, a non-steroidal estrogen, have an increased risk of developing in 
later life a form of vaginal or cervical cancer that is ordinarily extremely rare.5.6 This 
risk has been estimated as not greater than 4 per 1000 exposures? Furthermore, a 
high percentage of such exposed women (from 30 to 90 percent) have been found 
to have vaginal adenosis,8-12 epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are precursors 
of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.1316 One case control studyl6 estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed /n utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened 
abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
been used during pregnancy in an attempt to treat threatened or habitual abortion 
There is considerable evidence that estrogens are ineffective for these indications, 
and there is no evidence from well controlled studies that progestagens are effective 
for these uses. If Estrace* is used during pregnancy, or if the patient becomes preg- 
nant while taking this drug, she should be apprised of the potential risks to the fetus 
and the advisability of pregnancy continuation 





estrogen-containing oral contraceptives 2! The relationship of this malignancy to these 
drugs is not known at this time. There is now evidence that elevated blood pressure oc- 
curs with use of estrogens in the menopause22 and blood pressure should be monitored 
with estrogen use, especially if high doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, and 
pelvic organs, and should include a Papanicolaou smear. Conditions which might be in- 
fluenced by fluid retention such as epilepsy, migraine, and cardiac or renal dysfunction, 
require careful observation. Certain patients may develop undesirable manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine bleeding, 
mastodynia, etc. Patients with a history of depression should be carefully observed 
Preexisting uterine fibromyomata may increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit- 
ted. If jaundice develops in any patient receiving estrogen, the medication should be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired liver function. Estrogens should be used with caution in pa- 
tents with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. Estrogens should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of estrogen: a. Increased sulfobromophthalein retention; 
b. Increased prothrombin and factors Vii Vill, IX, and X; decreased antithrombin 3; in- 
creased norepinephrine-induced platelet aggregability; c.Increased thyroid binding 
lobulin (TBC) leading to increased circulating total thyroid hormone, as measured by 
Bl, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered: d. Impaired glucose 
tolerance; e. Decreased pregnanediol excretion; f. Reduced response to metyrapone 
test; g. Reduced serum folate concentration; h. Increased serum triglyceride and 
phospholipid concentration. As a general principle, the administration of any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk 


Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: Breakthrough bleeding, spotting, 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibromyomata; Vaginal candidiasis; 
Change in cervical eversion and in degree of cervical secretion; Cystitis-like syndrome; 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting: Abdominal cramps, 
bloating; Cholestatic jaundice; Chloasma or melasma which may persist when drug is 
discontinued; Erythema multiforme; Erythema nodosum; Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism; Steepening of corneal curvature: Intolerance to contact lenses: 
Headache, migraine, dizziness; Mental depression; Chorea; Increase or decrease in 
M Reduced carbohydrate tolerance; Aggravation of porphyria; Edema; Changes 
In WDIGO 

Overdosage: Serious ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young hikin Overdosage of 
estrogen may cause nausea, and withdrawal bleeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use only: For treatment 
of moderate to ore vasomoto motoms atronh agin or krauro T: 
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Triple Sulfa Cream/Vaginal Tablets 





effective 








The cause of over 9096 
of "nonspecific" vaginitis! 


tGardner, H.L. and Kaufman, R.H.: 


Benign Diseases of the Vulva and Vagina, St. Louis, 
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against and 
specific for 
H.vaginalis 


effective 


based on review by the National Academy of 
Sciences/National Research Council, Sultrin was 
rated as "effective" against H. vaginalis. 


prompt 
symptomatic relief 


often within a few days, patients can experience 
relief of embarrassing itching and 
malodorous discharge. Within the same 

time, most patients can also achieve marked 
clinical improvement. 


versatile adjunct in 
other vaginitides 


Sultrin is also effective in treating 
H.V. vaginitis concomitant with trichomoniasis 
and candidiasis. 


convenient choice 
of dosage forms 


Sultrin comes as a soothing, non-staining 
and esthetically pleasing cream or convenient 
vaginal tablets. 


Composition: Each SULTRIN Tablet contains sulfa- 
thiazole 172.5 mg, sulfacetamide 143.75 mg, and 
sulfabenzamide 184.0 mg. SULTRIN Triple Sulfa 
Cream contains sulfathiazole 3.42%, sulfacetamide 
2.86%, sulfabenzamide 3.7% and urea 0.64%. 
Indications: SULTRIN Tablets and Cream are 
indicated for treatment of Haemophilus vaginalis 
vaginitis. They may also be used as a deodorant for 
saprophytic infection following radiation therapy. 
Contraindications: Sulfonamide sensitivity and 
kidney disease. 

Dosage: SULTRIN Tablets: One tablet intravaginally 
before retiring and again in the morning for ten 
days. This course may be repeated if necessary. 
SULTRIN Cream: One applicatorful intravaginally 
twice daily for 4 to 6 days. The dosage may then 
be reduced one-half to one-quarter. 

Supplied: SULTRIN Tablets are available 

in packages of 20 foil-wrapped tablets with vaginal 
applicator. SULTRIN Cream is available in 

2.75 oz. (78 g) tubes with the ORTHO* Measured- 
Dose Applicator, OJ 10-6R * TRADEMARK 





^ 9 m 


te tou wo appa bin -O AS Ee ee ree 





edet Voglia 
"Gin hou 


ee 
Thyroid 


A 


SYNTHROID® (Sodium 
Levothyroxine, U.S.P.) Flint is 
T4... and it is chemically pure, 
containing no animal gland 
components. This simply means that 
you can depend upon the hormone 
content being of controlled potency, 
batch after batch. 


SYNTHROID is a pure synthetic and 
identical to the principal secretion of 
the normal thyroid gland. 


SYNTHROID medication 

provides your patients with 
everything they need for complete 
thyroid replacement therapy. It is the 
most widely prescribed brand name 
of thyroid in the United States and 
Canada. 


T4 (SYNTHROID) converts to T3 
at the cellular level, providing full 
thyroid replacement at maintenance 
doses} 2 





SYNTHROID’ 





"^ "^ | dj 


Consider, too, that T4 (SYNTHROID) 
replacement therapy assures uniform 
levothyroxine dosage and simplifies 
monitoring the dosage regimen. 


Available now for a limited time only 
—a handy reference book with 
up-to-date information on thyroid 
function tests. Written in consultation 
with a number of leading 
endocrinologists, this reference book 
can be obtained by writing Flint 
Laboratories or contacting your Flint 
representative. We appreciate the 
opportunity to be of service. 


1. Braverman, L. E., Ingbar, S. H., 
and Sterling, K. Conversion of 
Thyroxine (T4) to Triiodothyronine 
(T3) in Athyreotic Human Subjects. 
J. Clin. Invest. 49:855-64, 1970. 

2. Surks, M. I., Schadlow, A. R., 
and Oppenheimer, J. H. A New 
Radioimmunoassay for Plasma 
L-Triiodothyronine: Measurements 
in Thyroid Disease and in Patients 
Maintained on Hormonal 
Replacement. J. Clin. Invest. 
91:3104-13, 1972. 
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See reverse side for full prescribing 
information 
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Deerfield, Illinois 60015 


Synthroid Tablets—for oral administration 
Synthroid for Injection—for parenteral administration 


Description: SYNTHROID (sodium levothyroxine) 
Tablets and SYNTHROID Injection contain synthetic 
crystalline sodium levothyroxine (L-thyroxine). 
L-thyroxine is the principal hormone secreted by the 
normal thyroid gland. 


ponto 
NH: 


Sodium Levothyroxine 


Actions: SYNTHROID (sodium levothyroxine) Tablets, 
taken orally, provide hormone that is readily absorbed 
from the gastrointestinal tract. SYNTHROID Injection is 
effective by any parenteral route. Following absorption, 
the synthetic L-thyroxine provided by SYNTHROID 
products cannot be distinguished from L-thyroxine 
that is endogenously secreted. Each is bound to 

the same serum proteins and each exhibits a six to seven 
day circulating half-life in the euthyroid individual. 


Both SYNTHROID products will provide L-thyroxine 
as a substrate for physiologic deiodination to 
L-triiodothyronine. Therefore, patients taking 
SYNTHROID products will demonstrate normal 

blood levels of L-triiodothyronine even when the 
thyroid gland has been surgically removed or destroyed 
by radioiodine. Administration of levothyroxine 

alone will result in complete physiologic thyroid 
replacement. 


Indications: SYNTHROID (sodium levothyroxine) 
products serve as specific replacement therapy for 
reduced or absent thyroid function of any 
etiology. SYNTHROID Injection can be used 
intravenously whenever a rapid onset of effect is 
critical, and either intravenously or intramuscularly 
in hypothyroid patients whenever the oral route 

is precluded for long periods of time. 


Contraindications: There are no absolute 
contraindications to SYNTHROID (sodium 
levothyroxine) therapy. Relative contraindications 
include acute myocardial infarction, uncorrected 
adrenal insufficiency and thyrotoxicosis. (See 
WARNINGS) 


Warnings: Patients with cardiovascular diseases 
warrant particularly close attention during the 
restoration of normal thyroid function by any thyroid 
drug. In such cases, low initial dosage increased 
slowly by small increments is indicated. Occasionally, 
the cardiovascular capacity of the patient is so 
compromised that the metabolic demands of the normal 
thyroid state cannot be met. Clinical judgment 

will then dictate either a less-than-complete 
restoration of thyroid status or reduction in 

thyroid dosage. 


Endocrine disorders such as diabetes mellitus, adrenal 
insufficiency (Addison's disease), hypopituitarism and 
diabetes insipidus are characterized by signs 

and symptoms which may be diminished in severity 
or obscured by hypothyroidism. SYNTHROID (sodium 
levothyroxine) therapy for such patients may 
aggravate the intensity of previously obscured 
symptoms and require appropriate adjustment of 
therapeutic measures directed at these 

concomitant disorders. 


Thyroid replacement may potentiate the effects of 
anticoagulants. Patients on anticoagulant therapy 
should have frequent prothrombin determinations when 
instituting thyroid replacement to gauge the need 

to reduce anticoagulant dosage. 


Precautions: Overdosage with any thyroid drug may 
produce the signs and symptoms of thyrotoxicosis, 
but resistance to such factitious thyrotoxicosis 

is the general rule. With SYNTHROID (sodium 
levothyroxine) Tablets, the relatively slow onset of 
action minimizes the risk of overdose but close 
Observation in the weeks following institution of a 
dosage regimen is advised. Treatment of thyroid 
hyperactivity induced by oral medication is 
confined to interruption of therapy for a week, 
followed by reinstitution of daily therapy at 

an appropriately reduced dosage. 


Adverse reactions: Adverse reactions are due to 
overdose and are those of induced hyperthyroidism. 


Dosage and administration: For most adults, a final 
dosage of 100 mcg (0.1 mg) to 200 mcg (0.2 mg) of 
SYNTHROID (sodium levothyroxine) Tablets daily 
will restore normal thyroid function and only 
occasionally will patients require larger doses. Failure 
to respond adequately to a daily oral intake of 

400 mcg (0.4 mg) or more is rare and should prompt 
reconsideration of the diagnosis of hypothyroidism, 
special investigation of the patient in terms of 
malabsorption of L-thyroxine from the gastrointestinal 
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How Supplied: SYNTHROID (sodium 
Tablets are supplied as scored, color- 
tablets in 6 concentrations: 25 mcg (0 
.. . 50 mcg (0.05 mg)—white . . . 10C 
yellow . . . 150 mcg (0.15 mg)—blue 
(0.2 mg)—pink . . . 300 mcg (0.3 mg) 


SYNTHROID (sodium levothyroxine; 
supplied in 10 ml vials containing 50 
lyophilized active ingredient and 10 
U.S.P. A separate 5 ml vial containin 
Chloride Injection, U.S.P. is providet 


Directions for reconstitution: Recon: 
lyophilized sodium levothyroxine by 
5 ml of the Sodium Chloride Injectic 
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IN BRIEF: 
INDICATIONS AND USAGE: OVRAI® is indicated for the prevention of pregnancy in women 
who elect to use oral contraceptives as a method of contraception. 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following 
conditions: 1. Thrombophlebitis or thromboembolic disorders. 2. A past history of deep-vein thrombo- 
phlebitis or thromboembolic disorders. 3. Cerebral-vascular or coronary-artery disease. 4. Known or 
"^. suspected carcinoma of the breast. 5. Known or suspected estrogen-dependent neoplasia. 6. Undiag- 
nosed abnormal genital bleeding. 7. Known or suspected pregnancy (see Waming No. 5). 
A. WARNINGS: 

Use of oral contraceptives is associated with increased risk of several serious conditions, including thrombo- 
embolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practi- 
_ | tioners prescribing oral contraceptives should be familiar with following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboembolic 
- . and thrombotic disease associated with use of oral contraceptives is well-established. Three principa! 
studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 
. nonfatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies estimate 
_ that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these diseases 
- without evident cause . Overall excess mortality due to pulmonary embolism or stroke is on the order of 1 
to 3.5 deaths annually per 100,000 users and increases with age. In a collaborative American study of 
_ cerebrovascular disorders in women with and without predisposing causes, it was estimated that the risk 
of hemorrhagic stroke was 2.0 times greater in users than nonusers and the risk of thrombotic stroke 
- was 4 to 9.5 times greater in users than in nonusers. 
An increased risk of myocardial infarction associated with the use of oral contraceptives has been 
. reported, confirming a previously suspected association. These studies. conducted in the United Kingdom, 
found, as expected, that the greater the number of underlying risk factors for coronary-artery disease 
_ (cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic 
. —. toxemia) the higher the risk of developing myocardial infarction, regardless of whether the patient was 
^ anoral-contraceptive user or not. Oral contraceptives, however, were found to be a clear additional risk 
- — factor. The annual excess rate of myocardial infarction (fatal and nonfatal) in oral-contraceptive users 
-.. was estimated to be approximately 7 cases per 100,000 women users in the 30- to 39-year age group 
... and 67 cases per 100,000 women users in the 40-44 age group. 
-Inan analysis of data derived from several national adverse-reaction reporting systems, British investi- 
- gators concluded that the risk of thromboembolism, including coronary thrombosis, is directly related 
to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of estrogen 
. . were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. 
- . Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. 
- . This finding has been confirmed in the United States. Careful epidemiological studies to determine 
the degree of thromboembolic risk associated with progestin-only oral contraceptives have not been 
performed. Cases of thromboembolic disease have been reported in women using these products, and 
| they should not be presumed to be free of excess risk. 
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| The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives, 
| increases with age. Oral contraceptives are, however, an independent risk factor for these events. 
-  Theavailable data from a variety of sources have been analyzed to estimate the risk of death associated 
—. with various methods of contraception. The estimates of risk of death for each method include the 
.. combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the case of 
— A eral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure 
— This latter risk varies with the effectiveness of the contraceptive method. The study concluded that the 
- . mortality associated with all methods of birth control is low compared to the risk of childbirth, with the 
... exception of oral contraceptives in women over 40, and that the lowest mortality is associated with 
| the condom or diaphragm backed up by early abortion. 
- . The risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 
-. age after approximately age 30 and. for myocardial infarction. is further increased by cigarette smoking, 
.. hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia. The risk of 
.. myocardial infarction in oral-contraceptive users is substantially increased in women age 40 and over, 
- . especially those with other risk factors. The use of oral contraceptives in women in this age group is not 
A. recommended. 
— . The physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic 
disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, 
retinal thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug 
should be discontinued immediately. 
A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in 
. oral-contraceptive users. If feasible, oral contraceptives should be discontinued at least 4 weeks before 
surgery of a type associated with an increased risk of thromboembolism or prolonged immobilization. 
2. Ocular Lesions: There have been reports of neuro-ocular lesions such as optic neuritis or retinal 
thrombosis associated with the use of oral contraceptives. Discontinue oral-contraceptive medication if 
there is unexplained, sudden or gradual, partial or complete loss of vision; sudden onset of proptosis or 
diplopia; papilledema; or retinal-vascular lesions, and institute appropriate diagnostic and therapeutic 
measures. 3. Carcinoma: Long-term continuous administration of either natural or synthetic estrogen in 
_ certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 
. Certain synthetic progestins, none currently marketed, have been noted to increase incidence of mammary 
'. nodules, benign and malignant, in dogs. 
In humans, three case-control studies have reported an increased risk of endometrial carcinoma 
associated with the prolonged use of exogenous estrogen in postmenopausal women. One publication 
reported on the first 21 cases submitted by physicians to a registry of cases of adenocarcinoma of the 
. endometrium in women under 40 on oral contraceptives. Of the cases found in women without pre- 
.. disposing risk factors for adenocarcinoma of the endometrium (e.q., irregular bleeding at the time oral 
. contraceptives were first given, polycystic ovaries), nearly all occurred in women who had used a 
-- sequential oral contraceptive. These products are no longer marketed. No evidence has been reported 
suggesting an increased risk of endometrial cancer in users of conventional combination or progestin- 
. only oral contraceptives. 

_ Several studies have found no increase in breast cancer in women taking oral contraceptives or estrogens. 
One study, however, while also noting no overall increased risk of breast cancer in women treated with 
oral contraceptives, found an excess risk in the subgroups of oral-contraceptive users with documented 

-. benign breast disease. A reduced occurrence of benign breast tumors in users of oral contraceptives 
- has been well-documented. 
| In summary, there is at present no confirmed evidence from human studies of an increased risk of cancer 
... associated with oral contraceptives. Close clinical surveillance of all women taking oral contraceptives 
is, nevertheless, essential. In all cases of undiagnosed persistent'or recurrent abnormal vaginal bleeding, 
appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family 
. history of breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms 
“should be monitored with particular care if they elect to use oral contraceptives instead of other methods 
—. of contraception. 4. Hepatic Adenoma: Benign hepatic adenomas appear to be associated with the use 
E of oral contraceptives. Although benign, and rare, hepatic adenomas may rupture and may cause death 
- through intra-abdominal hemmorrhage. This has been reported in short-term as well as long-term users 
Ms of oral contraceptives, although one study relates risk with duration of use of the contraceptive. While 
| — hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and 
i - tenderness, abdominal mass or shock. 
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A few cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The 

- relationship of these drugs to this type of malignancy is not known at this time. 5. Use in Pregnancy, 

— Birth Defects in Offspring. and Malignancy in Female Offspring: The use of female sex hormones — both 

~ estrogenic and progestational agents — during early pregnancy may seriously damage the offspring. 
It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 
This risk has been estimated as not greater than 4 per 1,000 exposures. Although there is no evidence 
at the present time that oral contraceptives further enhance the risk of developing this type of malig- 
nancy, such patients should be monitored with particular care if they elect to use oral contraceptives 
instead of other methods of contraception. Furthermore, a high percentage of such exposed women 
(from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Although similar data are not available with use of other estrogens, it cannot be presumed 
that they would not induce similar changes. 

_ Several reports suggest an association between intrauterine exposure to female sex hormones and 

- congenital anomalies, including congenital heart defects and limb-reduction defects. One case-control 

study estimated a 4.7-fold increase in risk of limb-reduction defects in infants exposed in utero to sex 

hormones (oral contraceptives, hormonal withdrawal tests for pregnancy. or attempted treatment for 

threatened abortion). Some of these exposures were very short and involved only a few days of treatment. 

The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one 

—. án 1,000 live births. In the past, female sex hormones have been used during pregnancy in an attempt 

— to treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective 
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for viae. indications, and there is no evidence from well-controlled studies that progestins are effective 
for these uses. 
There is some evidence that triploidy and possibly other types of polyploidy are increased among 
abortuses from women who become pregnant soon after ceasing oral contraceptives. Embryos with these 
anomalies are virtually always aborted spontaneously. Whether there is an overall increase in spon- 
taneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown. 
It is recommended that, for any patient who has missed two consecutive periods, pregnancy should 
be ruled out before continuing the contraceptive regimen. If the patient has not adhered to the prescribed 
schedule, the possibility of pregnancy should be considered at the time of the first missed period, and 
further use of oral contraceptives should be withheld until pregnancy has been ruled out. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to the fetus, and the advisability of 
continuation of the pregnancy should be discussed in the light of these risks. 
It is also recommended that women who discontinue oral contraceptives with the intent of becoming 
pregnant use an alternate form of contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months. 
Administration of progestin-only or progestin-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 6. Gallbladder Disease: Studies report a doubling of the risk 
of surgically confirmed gallbladder disease in users of oral contraceptives or estrogen for 2 or more 
years. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tolerance has been observed 
in a significant percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic 
patients should be carefully observed while receiving oral contraceptives. 
An increase in triglycerides and total phospholipids has been observed in patients receiving oral contra- 
ceptives. The clinical significance of this finding remains to be defined. 8. Elevated Blood Pressure: An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some women, 
hypertension may occur within a few months of beginning oral contraceptive use. In the first year of use, 
the prevalence of women with hypertension is low in users and may be no higher than that of a compar- 
able group of nonusers. The prevalence in users increases, however, with longer exposure, and in the 
fifth year of use is two-and-a-half to three times the reported prevalence in the first year. Age is also 
strongly correlated with the development of hypertension in oral-contraceptive users. Women who 
previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. 9. Headache: The onset or exacerbation of migraine or develop- 
ment of headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation 
of oral contraceptives and evaluation of the cause. 10. Bleeding Irregularities: Breakthrough bleeding, 
spotting, and amenorrhea are frequent reasons for patients discontinuing oral contraceptives. In break- 
through bleeding, as in all cases of irregular bleeding from the vagina, nonfunctional causes should be 
bome in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, 
time or a change to another formulation may solve the problem. Changing to an oral contraceptive with 
a higher estrogen content, while potentially useful in minimizing menstrual irregularity, should be done 
only if necessary, since this may increase the risk of thromboembolic disease. 
Women with a past history of oligomenorrhea or secondary amenorrhea or young women without 
regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinua- 
tion of oral contraceptives. Women with these preexisting problems should be advised of this possibility 
and encouraged to use other contraceptive methods. 11. Ectopic Pregnancy: Ectopic as well as intra- 
uterine pregnancy may occur in contraceptive failures. However, in oral-contraceptive failures, the ratio 
of ectopic to intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the drugs are more effective in preventing intrauterine than ectopic pregnancies. The higher 
ectopic-intrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12. Breast-feeding: Oral contraceptives given in the postpartum period interfere with 
lactation. There may be a decrease in quantity and quality of the breast milk. Furthermore, a small 
fraction of hormonal agents in oral contraceptives has been identified in the milk of mothers receiving 
these drugs. The effects, if any, on the breast-fed child have not been determined. If feasible, use of oral 
contraceptives should be deferred until the infant has been weaned. 
PRECAUTIONS: GENERAL 1. A complete medical and family history should be taken prior to initiation 
of oral contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and 
relevant laboratory tests. As a general rule, oral contraceptives should not be prescribed for longer than 
1 year without another physical examination being performed. 2. Under influence of estrogen-progestogen 
preparations, preexisting uterine leiomyomata may increase in size. 3. Patients with history of psychic 
depression should be carefully observed and the drug discontinued tf depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral contraceptives should stop medication 
and use an alternate method of contraception in an attempt to determine if the symptom is drug-related. 
4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, 
and only with careful monitoring, in patients with conditions which might be aggravated by fluid reten- 
tion, such as convulsive disorders, migraine syndrome. or cardiac or renal insufficiency. 5. Patients 
with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice while 
receiving oral-contraceptive therapy. If jaundice develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution in such patients. 7. Oral-contraceptive 
users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. The clinical significance of this is yet to be determined. 8. Serum folate levels may be depressed 
by oral-contraceptive therapy. Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation, it is possible that if a 
woman becomes pregnant shortly after stopping oral contraceptives, she may have a greater chance of 
developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should 
be advised of oral-contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine- 
and liver-function tests and blood components maybe affected by estrogen-containing oral contraceptives: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII. VIII. [X and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. 

c. Increased thyroid-binding globulin (TBG) leading to increased circulating total-thyroid hormone, 
as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Decreased pregnanediol excretion. 

e. Reduced response to metyrapone test 
DRUG INTERACTIONS: There is increasing evidence that certain drugs may interact with combina- 
tion oral-contraceptive agents in such a way as to reduce their contraceptive efficacy. In some such 
cases it appears that enzyme induction is the primary mechanism of action involved. Clinically significant 
evidence of drug-drug interaction has been reported in association with use of combination oral contra- 
ceptives and the following drugs: rifampicin, ampicillin, barbiturates, diphenylhydantoin, primidone. The 
concomitant use of these products with combination oral contraceptives may lead to intermenstrual 
bleeding and/or pregnancy. 
ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been 
associated with use of oral contraceptives (see Warnings): thrombophlebitis; pulmonary embolism; 
coronary thrombosis; cerebral thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; 
congenital anornalies. 
There is evidence of an association between the following conditions and use of oral contraceptives, 
although additional confirmatory studies are needed: mesenteric thrombosis; benign hepatomas; 
neuro-ocular lesions, e.g., retinal thrombosis, optic neuritis. 
The following adverse reactions have been reported in patients receiving oral contraceptives and are 
believed to be drug-related: nausea, usually the most common adverse reaction; vomiting, occurring in 
approximately 10% or less of patients during first cycle. (Other reactions, as a general rule, are seen 
much less frequently or only occasionally.); gastrointestinal symptoms (such as abdominal cramps and 
bloating); breakthrough bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorthea during 
and after treatment; temporary infertility after discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes: tenderness, enlargement, and secretion; change in weight (increase or 
decrease); change in cervical erosion, and cervical secretion; possible diminution in lactation when given 
immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; rash 
(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. 
The following adverse reactions have been reported in users of oral contraceptives, and the association 
has been neither confirmed nor refuted: premenstrual-like syndrome; intolerance to contact lenses; 
change in corneal curvature (steepening); cataracts; changes in libido; chorea; changes in appetite; 
cystitis-like syndrome; headache; nervousness; dizziness; hirsutism; loss of scalp hair; erythema multi 
forme; erythema nodosum; hemorrhagic eruption; ® 
vaginitis; porphyria; impaired renal function. OV RAT. 
ACUTE OVERDOSE: Serious ill effects have 


not been reported following acute ingestion of large each tablet contains 0.5 mg 

doses of oral contraceptives by young children. ary with 0.05 mg ethinyl 
Overdosage may cause nausea, and withdrawal estradiol. 

bleeding may occur in females. Wyeth Laboratories Phila., Pa. 19101 
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IN THIS year 1976, we, as citizens, are celebrating the 
two-hundredth anniversary of our nation, a nation 
based on the idea of the primacy of the individual, 
where the government is servant to the individual and 
not the individual servant to the government. It is 
proper to pause and reflect on whence we have come 
and whither we are headed. I find many thoughtful 
persons articulating concern over the path we are tak- 
ing away from the precepts of our founding fathers 
toward a reversal of the roles of citizen and govern- 
ment. 

W. Allen Wallis expresses this in his recently pub- 
lished book, “An Overgoverned Society.” Philip B. Kur- 
land, an authority on constitutional law, and prefessor 
in the Law School of the University of Chicago, deals 
with this at some length in his Ryerson lecture, pub- 
lished in the autumn issue of the “The University of 
Chicago Magazine," and titled “The Private I, Some 
reflections on privacy and the Constitution.” Mr. Kur- 
land’s opening paragraphs state: “The problem of pri- 
vacy in politico-legal terms is a part of, if it does not 
exceed, the basic controversy that has troubled this na- 
tion from the beginning. It is concerned essentially 
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with the competing interests of society, usually acting 
through government, on the one hand, and the indi- 
vidual acting on his own, on the other. But, in this 
context, scciety is not merely its formalized organiza- 
tion, that is, government, but all of its components and 
institutions, private as well as public. 

"The problem presented by the right to privacy is to 
establish the protection of the individual against intru- 
sion on his freedom of action, freedom of choice, and 
freedom of thought, not only by government, but by 
others, particularly by others combined in association 
to multiply the power—physical, economic, moral— 
that would be available to an individual." 

“The task of protecting one individual's privacy 
against invasion by another individual or group is as- 
signed to the government. The problem of protecting 
an individual's privacy against the zovernment is also, 
(sad fate), assigned to the government. And so the 
greatest, but not the exclusive, problem of privacy is 
the question how to contain the government which is its 
own regulator." 

Note the phrase, “...the greatest, but not the ex- 


- clusive, problem of privacy...” It is clear that Kur- 
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land is thinking also of the restraining of groups 
outside of government that threaten what Justice 
Brandeis, as early as 1890, phrased as, "the right to 
be let alone." 

In another presidential address before the San Fran- 
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cisco Gynecological Society a little over 10 years ago, I 


discussed the etiology, if you will, of the drive to treat 


the ills of mankind, not only medical but also, of 
perhaps greater importance, societal or social ills, as 
they may be perceived by those who would treat these 
ills. I coined the work” iatroergy” from the Greek words 
for physician and force. latroergy is the force or urge, 
if you will, within each of us that drives us to treat those 
ills and derives its energy from the good feeling gen- 
erated within one when treating, be we physicians, 
legislators, Naderite consumerists, union leaders, or, 
yes, officers, directors, or members of divisions and 
staff of the American Board of Obstetrics and 
Gynecology or those in similar positions in the Ameri- 
can College of our specialty. Properly guided and con- 
trolled, iatroergy is productive of great good. latroergy 
misguided or uncontrolled is the basis of great mis- 
chief. It can create examples that prove the old saying 
that the road to hell is paved with good intentions. 

We are now living in a day that has seen enormous 
erosion of our privacy, of our "right to be let alone." 
Having been graduated from as fine a system, if not the 
finest system, of medical training in the world and hav- 
ing met the standards for licensure and certification in 
our specialty, we are professionals that can be trusted, 
but we are now burdened with regulations imposed by 
various governmental bureaucracies at the state as well 
as the federal level. Kurland points out that bureau- 
cracies are authorized, and in fact are mandated, bv the 
legislatures that create them to write laws as govern- 
ment regulations, police these regulations, and then 
levy penalties for violation of them. He goes on to say, 
"It should . . . be obvious that the problems of gov- 
ernment administration have changed only in quantity 
and not in quality in two centuries between English 
autocratic bureaucracies and American democratic 
bureaucracies. Once again—if not still—we are en- 
meshed by legislation without representation." 

What is the connection between the iatroergy of the 
bureaucracies of our American College and cf the 
Board of our specialty when they promulgate and sup- 
port recertification and the iatroergy of the bureau- 
cracies within the Department of Health, Education, 
and Welfare or the State Health Department and li- 
censing Board, now euphemistically called the Board 
of Medical Quality Assurance? The connection is in the 
fact that government bureaucracies get their ideas 
from the public sector. The first licensing body for 
physicians in Northern California was,a private or- 
ganization, the California Academy of Medicine, au- 
thorized to grant licenses in about 1870. It was not until 
two years later that the State Board of Licensure was 
created. The Professional Service Review Organiza- 
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tion (PSRO) Act was the direct result of the "Founda- 
tion" movement which was the brainchild of one of our 
own members who then sold the idea of that kind of 
peer review to Senator Bennett of Utah. H.S.A.’s, 
Health Systems Agencies. are the latest governmental 
entity to come out of the congressional womb. The lin- 
eage goes directly back to Health Facilities Planning 
Agencies, voluntarily formed and financed in the pri- 
vate sector, albeit with so-called "seed grants" with no 
strings attached from the Department of Health, Edu- 
cation and Welfare. But before these agencies were 
created came the Joint Commission On Accreditation 
of hospitals and in California the Staff Survey of the 
State Medical Association. We have recently seen the 
state of California pre-emp these review and accredita- 
tion functions in respect to the care of those on Medical 
and Medicare, and it was only by dint of very stren- 
uous negotiation that the state agreed to contract with 
‘the California Medical Association and the J.C.A.H. 
jointly to perform the survey rather than set up their 
own program. But the bureaucracy of the Health De- 
partment resists tenaciously and yields grudgingly. In 
fact, their most recent tactic was to offer to renew the 
contract on a two-month basis. 

Why do I fuss about recertification? I fuss because I 
beheve specialty certification is enough bazard. Gov- 
ernment-mandated certification or sublicensure may 
yet come. It has been considered. In California, the 
concept of renewal that underlies recertification has 
already made the jump from the private to the state 
sector. Mandated relicensure based on compliance with 
prescribed continuing education is now the law of the 
state. The irony of this is that those advocates in the 
California Medical Association for developing a volun- 
tary program for certification of continuing medical 
education argued that doing this would forestall the 
state from mandating it. We in California are now re- 
duced to pleading with the Board of Medical Quality 
Assurance to accept the Association’s program instead 
of devising its own. So far, the Board of Medical Qual- 
ity Assurance is not interested. Thus, my right “to be 
let alone” is threatened further. | 

To return to Professor Kurland’s concerns about the 
“Private I,” he states: “Privacy is being a person, an 


individual, a human being and not an object. But in the - 


relationship between individual and government, the 
individual is almost always an object to be controlled 
and not an individual to be set free. So all government 
control [and I insert societal control] of human be- 
havior is an invasion of privacy, an infringement of 
personality. Yet some government is, of course, neces- 
sary, And as Eliot said, “one is an object as well as a 
person.’ But where government control is not neces- 
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sary or essential to the function of the State it ought not 
to be acceptable to the constitutional limits implied in 
Brandeis’ ‘right to be let alone.’ This will usually be true 
wherever the government [or Society] inhibits a pei- 
son's actions ‘for his own benefit.’ Or where the gov- 
ernment [or Society] grants a benefit on a condition 
that it could not otherwise impose. It is not a proper 
governmental function to buy up personal rights. 
Every law that compels a person to do what he would 
not choose to do is or should be constitutionally 
suspect." 

Kurland thinks that, unfortunately, "the right to pri- 
vacy" is not now a highly valued one in our society and 
of decreasing rather than increasing popularity. 

He continues that "the universities,"—and may I in- 
sert other organizations in the private sector— 
"contribute to the barriers we continually erect against 
individual privacy. And like all invaders of privacy, they 
share a self-righteousness that affords self-justification. 
But, as Justice Frankfurter once noted: "Self- 
righteousness gives too slender an assurance of right- 
ness". 

In the same vein, the late Supreme Court Justice 
Louis D. Brandeis once observed, "Experience should 
teach us to be most on our guard to protect liberty 
when the government's purposes are beneficent. Men 
born to freedom are naturally alert to repel invasion of 
their liberty by evil-minded rulers. The greatest dan- 
gers to liberty lurk in insidious encroachment bv men 
of zeal, well-meaning but without understanding." 

“The question then is whether the mood of the coun- 
try can yet be enlisted in the cause of privacy, or indi- 
viduality, or personality, or liberty, however you label 
it." He believes with regret that it cannot. 

W. Allen Wallis is currently Chancellor of the Uni- 
versity of Rochester. His book is a collection of his es- 
says written over the years and which speak to the 
structure of our society. It complements and sup- 
plements Kurland's essay. I will quote just one telling 
paragraph. He writes, "Recently Alexander Solzhenit- 
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syn was quoted as making a statement about the Rus- 
sian government that is too nearly true of ours, that it 
dislikes any relations between individuals which it does 
not supervise." Wallis continues, "It is not, of course, 
‘the government’ as an entity that wants to supervise in 
this country. Rather, for almost any relations between 
individuals there is some group which has a special 
interest in supervising." By "special interests," he refers 
not only to commercial and economic interests but also 
to such, organizations as the Sierra Club, Common 
Cause, Ralph Nader and his multifarious franchised 
activities, organized religion, higher education, and so 
forth. Among the "and so forth," may I include the 
American Boards? 

Why am I going at such lengths to put our College 
and American Board, as well as our whole social order, 
on the spot when I feel so powerless to alter the course 
that has been set? Perhaps it is a childlike wish that 
some miracle will make my dream come true. That I 
have profound regret that these changes are occurring 
is certainly true. In my opinion, the kind of person who 
makes the best doctor is the individualist. The practice 
of medicine in its broad sense is indeed a lonely art. 
At the making of every clinical decision, the doctor 
stands alone. If the intrusions and restrictions which 
the "Private I" must bear drive the individualist from 
the practice of medicine, our patients bear the cost as 
lessened quality. 

But on further reflection I must admit that all things 


are relative and perhaps my unhappiness stems from 


comparing the "now" with the past I have known. I 
take solace from the fact that my children and your 
children who enter or are in medicine compare the 
"now" with the "now" and find the practice of 
medicine, in scme respects, the ultimate interpersonal 
relationship, a refuge for the "Private I" that is unas- 
sailable. Those of us who are active in group activities 
in medicine owe it to our children that we do no harm 
to that relationship. 
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Detection, evaluation, and treatment of pituitary 
microadenomas in patients with galactorrhea 


and amenorrhea 
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Over a period of two and a half years, 34 women with galactorrhea or amenorrhea, all with 
an abnormal sellar polytomogram, underwent transsphenoidal microsurgical exploration of 
the sella. Eighteen women had microadenomas (x 1 cm. in diameter), seven had 
macroadenomas (21 cm. in diameter), and five had unidentified lesions. Only one woman 
had a normal pituitary gland. Three women had cryosurgery without biopsy. Preoperatively, 
hyperprolactinemia occurred in 24 of 25 women with adenomas and two of. five with 
nonadenomatous lesions. There were no operative deaths. Significant morbidity occurred in 
only three patients, none of whom had microadenomas. Postoperatively, menses resumed 
in 16 of the 17 women with microadenomas and in two of the seven with macroadenomas 
who presented with amenorrhea. Galactorrhea disappeared in 15 of the 17 women with 
microadenomas and in four of the seven with macroadenomas who presented with 
galactorrhea. In five patients with unidentified lesions, a return of menses occurred in two of 
four with previous amenorrhea, and galactorrhea abated in two of three who presented with 
lactation. We conclude that sellar polytomography in women with hyperprolactinemia is a 
useful technique for the diagnosis of pituitary adenomas, a lesion which may occur.more 
frequently than previously realized. In addition, transsphenoidal microresection of 
microadenomas is safe and effective. (AM. J. OBSTET. GYNECOL. 128: 356, 1977.) 


IN THE PAST, the standard anteroposterior and 
lateral x-rays of the sella turcica have been employed 
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routinely to determine whether a pituitary neoplasm 
existed in patients with galactorrhea and amenorrhea. 
However, recently it was found that hypocycloidal 
sellar polytomography could be used to detect subtle 
changes in the sella that may not be evident on plain 
films.’ The recent development of a sensitive and speci- 
fic radioimmunoassay for human prolactin, coupled 
with the technique of hypocycloidal polytomography, 
has made it possible to identify a select group of patients 
who may have a pituitary adenoma and to diagnose 
these neoplasms while they are less than 1 cm. in di- 


ameter (microadenomas). Therefore, we instituted a 


study of women with galactorrhea or hyperprolac- 
tinemia and amenorrhea with the use of these recent 
endocrinologic and radiclogic techniques. The pur- 
poses of this study were: (1) to assess the sensitivity and 
specificity of several laboratory and radiologic tests in 
the detection of pituitary microadenomas in patients 
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with galactorrhea or hyperprolactinemia and amen- 
orrhea, (2) to evaluate pretreatment pituitary func- 
tion in these patients, and (3) to determine the mor- 
bidity and efficacy of the transsphenoidal removal of 
microadenomas. 


Material and methods 


Clinical material. Thirty-four patients, referred for | 


evaluation of amenorrhea, galactorrhea, or an abnor- 
mal sellar X-ray, were studied. Each patient was admit- 
ted to the Reproductive Medicine-Clinical Research 
Unit where a history and physical examination were 
performed. Significant historical data and clinical fea- 
tures are. summarized in Table I. Neurological and 
neuroopthalmologic examinations were normal in all 
patients, except one who had a bitemporal visual field 
loss. None of the patients was receiving medications 
known to cause galactorrhea or amenorrhea. Twenty- 
eight of the 34 patients had a prior history of oral 
contraceptive usage (six months or more). Seventeen of 
the patients had been pregnant previously. 

Radiologic evaluation. Polytomograms of the sella 
turcica were obtained on all 34 patients, 19 in whom 
standard plain views of the sella were available. The 
polytomograms were obtained at 2 mm. intervals in 
the anteroposterior and lateral projections with the use 
of hypocycloidal movement. Patients with abnormal 
polytomograms underwent pneumoencephalography 
and bilateral carotid angiography. — 

Endocrinologic evaluation. Gonadotropin-releasing 
hormone (GnRH, supplied by S. Preston, M.D., Parke, 
Davis & Co.) was administered as an intravenous bolus 
of 100 wg at t=.0, Blood samples were obtained 
through an indwelling catheter at t — 30, —15, 0, +5, 
+10, +15, +20, +25, +30, +45, +60, +90, and +120 
minutes-and assayed for luteinizing hormone (LH) and 
follicle-stimulating hormone (FSH). The sample at 
t = 0 also was assayed for estradiol-178 (E;-178). Insu- 
lin tolerance tests were performed with crystalline insu- 
lin (0.1 U. per kilogram of body weight), administered 
as an intravenous bolus at t = 0. Blood samples were 
obtained through an indwelling catheter at t — 10, 0, 
+15, +30, +45, and +60 minutes and assayed for 
growth hormone (GH), cortisol, and glucose. Me- 
tyrapone was administered orally. Four 1 Gm. doses 
were given at six-hour intervals. Urine was collected 
for 17-hydroxycorticosteroid measurement 24 hours 
prior to and following metyrapone administration. In 
addition, base-line serum prolactin, thyrotropin 
(TSH), thyroxine (T,), and triiodothyronine (T3) resin 
uptake determinations were obtained. Serum prolactin 
concentrations also were measured within three 
months following operation. 
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Fig. 1. Serum prolactin levels before and after treatment 
in patients with galactorrhea or hyperprolactinemia and 


amenorrhea. 


70 






mets Microadenoma 


60 +——* Macroadenoma 


50 


40 


30 


Serum LH (mlU/ml) 


20 





0 15 30 «45 60 90 120 
Minutes 


Fig. 2. Serum LH (mean + S.E.) response to GnRH (100 ug 
intraveriously at t = 0) in galactorrheic or hyperprolactinemic 
and amenorrheic women with pituitary adenomas. The 
shaded area represents the serum LH response to GnRH in 
normal women studied during the follicular phase of the 
menstrual cycle. 


Treatment. Transsphenoidal microsurgical explora- 
tion of the sella, based on abnormal radiologic findings 
and/or hyperprolactinemia, was performed on all 34 
patients. Selective removal of adenomas was per- 
formed in 25 patients. Representative biopsies of the 
anterior pituitary gland were obtained in six patients in 
whom discrete adenomas were not seen. In three cases, 
cryosurgery was performed when the dura exposed at 
operation contained large venous sinuses, which re- 
siricted access to the anterior lobe, precluding ade- 
quate exploration. Patients in whom removal of a mac- 
roadenoma was judged to be incomplete at the time of 
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Table I. Clinical features of women with galactorrhea or hyperprolactinemia and amenorrhea associated with 


abnormal sellar polytomography 


















Use of ordi 
contraceptives 


' (mo.) 


No. of 
preg- 


nancies 


Duration of symptoms (mo.) 







Exiràsellar 
- expansion 
of tumor 










Treatmen t 


Microadenoma: 
l 34 2 108 : l 6 TSR* C/A* 
2 34 I None 132 84 Lateral TSR C 
5 34 2 12 120 120 TSR C 
4 35 0 84 120 120 TSR C 
5 33 2 24 36 12 TSR C/A 
6 37 l None ] 36 Lateral TSR (C 
7 Slt | 24 36 60 . . TSR C/A 
8 22 0 2 24 4 Superior TSR C 
9 .24 0 36 36 36 Superior TSR C 
10 25 0 24 50 60 TSR A 
11 30 0 36 I 12 ; TSR A 
12 .20 0 6 12 6 Superior TSR C 
13 27 0 72 36 5. TSR C/A 
14 29 I 84 18 24 — TSR . C/A 
15 26 0 36 94 36 l TSR C 
16 27 2 24 84 60 TSR C/A 
17 33 l 24 96 None TSR C 
18 26 l- 36 None 24 Superior ` TSR C 
- Macroadenoma: 
19 p. 0 fi 42 36 Superior TSR/irrad.* C/A 
20 34 0 None 36 Primary Superior TSR C 
21 27 0 4& 3 24 Superior TSR C 
22 28 0 66 6 12 Superior TSR/irrad. C. 
23 32 I 72 60 '60 TSR/irrad. C 
24 25 0 48 30 24 Superior TSR C 
25 37 3 None g6 96 Inferior TSR/irrad. C 
Cryosurgery: 
26 34 2 24 36 Oligomenorrhea Cryosurgery 
27 28 2 12 60 36 Cryosurgery 
28 24 l 60 i 36 Oligomenorrhea Cryosurgery 
Unidentified lesian: 
29 25 . 0 24 12 12 TSR Insufficient 
30 26 0 12 1 24 > TSR Insufficient 
31 34 13 48 2 None -> ` TSR Normal 
32 33 3 12 None 48: TSR Normal 
33 29 0 Ll None Oligomenorrhea | TSR Insufficient 
34 26 0 6' None 6 ! TSR Normal 
*— = Absent; + = present; | = decreased; TSR = transsphenoidal resection; Irrad. = postoperative irradiation; C = chromophobe 


adenoma; A = acidophilic adenoma; DI = diabetes insipidus; and SIADH = syndrome of inappropriate ADH. 


operation received postoperative irradiation. Post- 
‘operative evaluation was performed at three and six’ 
months and every six months thereafter. 

Assay procedures. Serum LH and FSH were mea- 
sured by radioimmunoassay as previously described? 
Results are expressed as equivalents of the Second In- 


ternational Reference Preparation of Human Meno- 


pausal Gonadotropin (Second IRP-HMG) in milli- 
International Units (mI.U.) per milliliter of serum. 
Serumi prolactin’ was measured by radioimmuno- 
assay with a technique previously described by Au- 


bert and associates? and expressed as nanograms pet, 


milliliter of the Lewis prolactin preparation. Serum 


E;-178 was measured with the radioimmunoassay pro- 


' cedure described by Abraham and co-workers,* which 


incorporates highly specific estradiol antiserum, 
supplied by Dr. J. Vaitukaitis. Serum TSH was mea- 
sured with the radioimmunoassay procedure described 
by Hershman and Pittman.’ Immunoreactive human 
growth hormone .was assayed according to the 
modified method of Grodsky and Forsham. Plasma 
cortisol was determined by a fluorometric method." 

Histologic studies. All surgical specimens were 
examined by light microscopy after. staining with 
hematoxylin and eosin. Electron microscopy was per- 
formed on seven tumor specimens. 
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Results 


Radiologic findings. In all patients, sellar poly- 
tomography was abnormal. The most common find- 
ing was unilateral anteroinferior expansion of the 
sellar floor accompanied by cortical bone thinning. 
Plain films of the sella were available in 19 patients, 
with the findings interpreted as normal in 11. As 
seen in Table I, extrasellar tumor extension was sug- 
gested by pneumoencephalography and carotid angi- 
ography in six patients with microadenomas and 
confirmed at the time of operation in four of these 
patients. Pneumoencephalographic findings of a par- 
tially empty sella were noted in five patients; a neo- 


* 






Pituitary adenomas 359 


plasm was present in four of these. In the patient with- | 
out a neoplasm, the serum prolactin level was normal, 
whereas serum prolactin levels were elevated in the 
four with tumors. 

Operative findings. At the time of operation, ab- 
normal pituitary tissue consistent with a neoplasm was 
noted in 33 patients. In one patient, the appearance of 
the pituitary was normal. Resection of abnormal pitu- 
itary tissue was done in 30 patients, and cryosurgery 
was performed in three. Histologic examination of the 


operative specimens confirmed the presence of a pitu- ... 


itary adenoma, in 18 of which the size of the lesion was 
10 mm. or less in diameter (microadenoma). In seven 
patients with histologically confirmed adenomas, the 
size of the pituitary lesion was greater than 10 mm. in 
diameter (macrcadenoma), In six patients without his- 
tologic evidence of an adenoma (unidentified lesion), 
the operative specimen was insufficient for diagnosis in 
three and histologically normal in three. In two of the 
three histologically normal cases, grossly abnormal pi- 
tuitary tissue was identified at the time of operation. In 
one, there was a soft, discolored area composed of a 
gelatinous substance in the region of the radiologic ab- 
normality, while the other had a 4 mm. cyst filled with 
golden yellow fluid containing cholesterol-like crystals. 
In the resected lesions, the tissue was solid in 21, cystic 
in six, and soft or gelatinous in three. There was no 
correlation between size and consistency of the lesions. 

Electron microscopic studies were performed on 
neoplastic tissue from seven patients. In six galac- 
torrheic-amenorrheic patients, the predominant cell 
type was lactotrophic in two, mixed lactotrophic-so- 
matotrophic in two, somatotrophic in one, and unde- 
termined in one. In one patient with amenorrhea 
alone, the cell type was somatotrophic. 

Laboratory findings. Preoperatively, serum prolac- 
tin levels were elevated in all but one patient with a 
microadenoma as shown in Table II. The mean (+ 
S.E.M.) serum prolactin level in this group was 72 * 2 
ng. per milliliter, with a range of 23 to 133 (normal, 3 
to 20). In six patients, prolactin concentrations were' 
less than 50 ng. per milliliter. Serum prolactin levels in 
all patients with macroadenomas were elevated; the 
mean serum prolactin level was 494 + 82 ng. per milli- 
liter with a range of 100 to 1,500 ng. per milliliter. 
Comparison oi serum prolactin values and tumor size 
by linear-regression analysis revealed a positive corre- 
lation significant at p « 0.05 (r = 0.69, y = 0.57x + 
18.45). Elevated serum prolactin levels occurred in 
two of the six patients without histologically proved 
adenomas and in one of the three patients treated with 
cryosurgery. The serum prolacun level was elevated in 
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Table IL. Endocrinologic evaluation of women with galactorrhea or hyperprolactinemia and amenorrhea associated 
with abnormal sellar polytomography 







| LH | FSH 
(mI.U. ml.) (mI.U.hnl) | 









Prolactin 
















































(ng./ml.) 
— E, base 
Microadenoma 
] © 4? 8 11 50 15 27 44 
2 113 26 4 30 7 40 40 
3 130 14 2 8 5 9 20 
4 69 9 38 131 25 46 32 
5 97 29. 11 7100 16 37 14 
6 15 87 542 89 266 68 
7 44 50 2 72 8 37 17 
8 84 ..9 9 52 11 17 58 
9 92 23 6 70 10 28 27 
10 66 47 15 103 17 35 35 
11 54 43 3 62 13 33 51 
12 133 16 103 10 29 37 
13 48 13 10 107 19 44 3] 
14 115 12 4 118 9 25 
15 70 9 8 62 9 22 45 
16 48 10 14 31 14 18 40 
17 23 10 19 105 16 22 
18 55 9 19 61 18 26 25 
Mean + S.E T1259 19+] Ilse 74x 2* 13 + 0.3* 29 + 1* 36 + 1 
Macroadenoma 
19 660 87 6 7 5 6 36 
20 400 6 60 9 17 16 
2] 150 68 10 138 10 26 55 
22 520 400 4 27 5 12 
23 110 36 21 50 18 36 
24 120 37 5 56 1I 18 
25 1,500 300 7 , 24 15 37 
Mean = S.E. 494 + 82 155 + 3] 821 517 10+] 22 47 36 + 10 
Cryosurgery 
26 7 7 15 67 27 32 38 
27 47 16 6 108 7 , 26 25 
28 22 9 _80 3 i 5 
Mean + S.E. 25 + 10 12 +6 1043 85 x 1] I2 +7 21 x7 32 -9 
Unidentified lesion 
29 97 29 14 79 9 16 40 
30 8 7 85 284 118 226 
31 9 24 8 84 6 ]1 
32 3 6 19 105 15 28 45 
33 45 9 10 23 10 11 
84 13 10 8 37 11 21 
Mean x S.E. 29 x7 14 x2 12-3 1* 64 + 9* 10 + 1* 17 3 2» 43 x4 


*Cases Nos. 6 and 30 were excluded because of serum LH and FSH levels consistent with ovarian failure. 


only one of the three patients with amenorrhea without 
galactorrhea. This patient had a chromophobe ad- 
enoma, while a histologically identifiable adenoma 
was not present in the other two. 

Postoperative serum prolactin levels are depicted in 
Fig. 1. In patients with microadenomas, the serum pro- 
lactin level decreased in 16 and was unchanged in one. 
In one patient, a postoperative serum prolactin value 
was not obtained. Postoperative prolactin levels were 
normal in 11. All patients in the macroadenoma group 


demonstrated’ a decline in serum prolactin concen- 
trations after treatment, although serum prolactin 


levels did not return to normal in any of the patients. 
Postoperative serum prolactin levels in patients with- - 


out histologically proved adenomas decreased in two, 
were unchanged in three, and increased in one. 
Postoperatively, serum prolactin levels were available 
in two of three patients treated by cryosurgery. In one 
patient, the serum prolactin level decreased, while in 
the other there was no change. s 


= 
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Insulin tolerance test 


Metyropone test 






GH Cortisol 
(ng./ml.) (ug/100 ml.) 


Urinary 
17-hydroxy- 






























cortico- TSH base 
4 48 19 26 Normal «2 
3 11 13 21 «2 
3 11 Normal «9 
5 41 10 35 Normal «2 
3 30 13 . 28 Normal <? 
6 39 19 35 Normal «2 
3 5 3 
3 
4 13 30 36 Normal <? 
6 9 4 
4 19 uo <2 
3 5 16 18 Normal «2 
4 9 "7 28 Normal «2 
3 38 20 32 «2 
4 3 13 9 <2 
4 9 16 31 «2 
5 12 13 40 Normal «9 
4 9 «2 
4 x 0.1 18:1 16z1 28+1 
2 6 15 25 4 
«1 3 14 29 «2 
9 8 16 48 Normal «2 
2 4 20 28 e 
4 19 18 31 <2 
3 8 27 34 Normal <2 
3 23 10 24 «2 
320-04 10-1 17+1 3121 
3 40 17 38 <2 
I 18 Normal «2 
2 11 21 30 <2 
2+] 23+8 19-83 3426 
1 62 40 46 Normal «2 
2 25 12 43 «2 
5 40 16 37 Normal <2 
2 48 21 44 Normal <2 
2 2 29 15 <? 
4 21 13 36 
3+03 3933-4 22-2 37-2 


Base-line serum LH levels were normal (5 to 25 
mlI.U. per milliliter) in 28 patients, depressed in three, 
and elevated in three. Base-line serum FSH levels were 
normal (4 to 20 mL.U. per milliliter) in 29 patients, 
depressed in one, and elevated in four. T'wo patients 
had markedly elevated serum LH and FSH levels con- 
sistent with ovarian failure. 

As seen in Fig. 2, patients with microadenomas who 
received GnRH had a mean maximal increase in serum 
LH (A max. LH) significantly greater than that of nor- 






Pituitary adenomas 361 


mal subjects studied in the early follicular phase of the 
menstrual cycle. The mean A max. LH responses for 
patients with macroadenomas, unidentified lesions, or 
cryosurgical treatment were not significantly different 
from follicular phase control values. In addition, there 
was no difference between groups of patients. In each 
group of patients, the mean maximal increase of serum 
FSH (A max. FSH) in response to GnRH was not dif- 
ferent from that of normal subjects studied during the 
earlv follicular phase. Furthermore, there was no dif- 
ference between groups of patients. 

Insulin tolerance testing was performed in 33 pa- 
tients. In all patients, the base-line serum GH levels 
were normal (normal, < 10 mg. per milliliter). In re- 
sponse to insulin-induced hypoglycemia, serum GH 
levels increased 5 ng. per milliliter or more in 21 pa- 


tients. Of nine patients with either a blunted (<5 ng. 


per milliliter) or an absent GH response, four had mac- 
roadenomas, while three were obese and did not de- 
velop sufficient hypoglycemia. In two patients, the 
cause of the blunted GH response was unknown. In 
27 of 29 patients, the serum adrenocorticotropic hor- 
mone response, reflected by increases in serum corti- 
sol (8 ug per milliliter or greater) or urinary 17- 
hydroxycorticosteroids (twice base-line values), to 
either insulin-induced hypoglycemia or metyrapone 
administration was normal. The plasma cortisol re- 
sponse was blunted in six patients, three in whom 
hypoglycemia was inadequate and one in whom a mac- 
roadenoma existed. In two patients, the cause of the 
blunted cortisol response was unknown. 

Serum 'T4, T3 resin uptake, and serum TSH levels 
obtained in 33 patients were normal. In addition, as 
seen in Table II, the serum E5-176 concentrations mea- 
sured in 23 patients were within the normal range for 
the follicular phase of the menstrual cycle. 

Clinical follow-up. The clinical outcome of all pa- 
tients undergoing transsphenoidal microdissection is 
shown in Table I. 

Prior to operation in the 18 patients with mi- 
croadenomas, galactorrhea-amenorrhea had occurred 
in 16, galactorrhea alone occurred in one, and 
amenorrhea alone was present in one. During the ini- 
tial three-month follow-up period, lactation ceased in 
10 of 17 patients, and menses resumed in eight of 17. 
Within this time interval, two previously infertile pa- 
tients became pregnant. Six months postoperatively, 
lactation was absent in 13 of 17 patients, and regular 
menses returned in 15 of 17. Beyond six months (12 
and 18 months), cessation of lactation occurred in an 
additional two patients, and menses resumed in one. 

Of seven galactorrheic-amenorrheic patients with 
macroadenomas followed for three months, lactation 
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ceased in two, although none resumed menstruation. 
Within six months following operation, cessation of lac- 
tation occurred in four patients, and the return of 
regular menses occurred in two. 

In the group of patients with unidentified lesions, 
lactation persisted in the three patients with galac- 
torrhea, while regular menses resumed within six 
months of operation in one of the four patients with 
amenorrhea. Of the three galactorrheic-amenorrheic 
patients treated by cryosurgery, lactation ceased in two, 
while regular menses resumed in one. 

Postoperative morbidity in the 34 patients undergo- 
ing transsphenoidal exploration is detailed in Table I. 
There were no operative deaths. Significant morbidity 
was encountered in two patients with macroadenomas 
and in one patient treated by cryosurgery. In the 
latter, replacement therapy was required as a result 
of panhypopituitarism stemming from prolonged 
hypotension associated with hemorrhage. In patients 
with microadenomas, the only morbidity was transient 
diabetes insipidus which occurred in five of 18 patients. 


! 


Comment 


This study is a report of 34 women with galactorrhea 
or hyperprolactinemia and amenorrhea who have been 
evaluated, found to have abnormal sellar polytomog- 
raphy, and undergone transsphenoidal exploration 
for a suspected pituitary adenoma. The results dem- 
onstrate that there is a high frequency of pituitary 
adenomas in patients with an abnormal polytomo- 
gram and hyperprolactinemia. The data further sug- 
gest that patients with normal serum prolactin lev- 
els and abnormal polytomography may harbor an 
adenoma, although an unidentified lesion appeared to 
be more frequent in this group. In addition, the lower 
morbidity and improved clinical outcome in patients 
with microadenomas than those with macroadenomas 
emphasize the importance of early detection. 

The true incidence of microadenomas in women 
with galactorrhea or hyperprolactinemia and amen- 
orrhea is unknown and cannot be determined from 
our data. However, the fact that we have seen 25 
women with pituitary adenomas and currently are en- 
gaged in evaluating an additional 41 patients with ab- 
normal tomograms in our consulting practice in the 
past two years suggests that the incidence may be 
greater than previously thought. 

That more than half of the women with mi- 
croadenomas diagnosed by polytomography had nor- 
mal plain x-rays of the skull, attests to the utility of 
polytomography in the diagnosis of these tumors. Fur- 
thermore, the frequent finding of an abnormal 
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polytomogram in our patients with galactorrhea sug- 
gests that some women, previously thought to have 
idiopathic galactorrhea, may indeed have a pituitary 
neoplasm. . 

Hyperprolactinemia in 24 of 25 patients with pitu- 
itary adenomas confirms the usefulness of serum pro- 
lactin measurements as a screening tool for these 
tumors, as reported elsewhere.” !?: 13 Inasmuch as five 
patients with microadenomas had minimally elevated 
prolactin levels (between 20 and 50 ng. per milliliter), it 
appears that any elevation of prolactin should suggest 
further evaluation for the presence of a tumor. In ad- 
dition, as hyperprolactinemia and pituitary adenomas 
have been reported in women with amenorrhea with- 
out galactorrhea,!?7'? serum prolactin levels should be 
measured in women with amenorrhea alone. 

The value of early detection is evident by the fre- 
quent return of normal pituitary function and the in- 
frequent occurrence of significant operative morbidity 
in our patients with microadenomas. 

On the basis of these findings, we recommend sellar 
polytomography for all patients with galactorrhea or 
hyperprolactinemia. Furthermore, all patients with 
amenorrhea not due to pregnancy or primary ovarian 
failure should be screened for hyperprolactinemia. 
While standard practice is to obtain plain films of the 
sella in patients with amenorrhea alone, we are en- 
gaged currently in a prospective study of women with 
amenorrhea and normal prolactin levels to determine 
the frequency of abnormal polytomograms in this 
group. 

Although microadenomas may be easily resected by 
the transsphenoidal route, whether or not the surgical 
removal of these tumors is always indicated or always 
the treatment of choice is not known. 

In addition to providing data on a recently recog- 
nized clinical entity, this study raises additional ques- 
tions. These include: (1) whether these adenomas are 
the result of a primary pituitary abnormality or sec- 
ondary to hypothalamic dysfunction, (2) the sig- 
nificance of the observation that 20 of 25 patients 
with adenomas had used oral contraceptives, (3) the 
mechanism responsible for amenorrhea in patients 
with adenomas and hyperprolactinemia, and (4) 
whether all patients with microadenomas should be 
treated and what is the optimal form of therapy. We 
are currently engaged.in studies designed to answer 
these questions. 


We would like to express our thanks for the assis- 
tance of Mr. Michael N. West, Ms. Donna J. Piper, and 
Ms. Kennedy Hansen. We also wish to thank Dr. 
Thomas H. Newton for aiding in the interpretation of 
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neuroradiologic findings. Gonadotropin determina- tional Institute of Arthritis, Metabolism, and Digestive 





tions were performed with radioimmunoassay -mate- Diseases. 
rials furnished by the National Pituitary Agency, Na- 
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Examination of young women exposed to 


stilbestrol in utero 


EUGENE C. SANDBERG, M.D. 
JO C. HEBARD, R.N. 
Stanjord, California 


In recent years, it has been recognized that human female subjects exposed to stilbestrol in 
utero have an undetermined, but greater than average, potential for the development of 
clear cell adenocarcinoma of the vagina and cervix. These individuals have been 
encouraged to undergo periodic examinations. so that any developing cancers may be 
discovered as early as possible. However, optimal methods for the early detection of clear 
cell adenocarcinomas have nct been determined. Previously. advised methods are reviewed 
in the light of current information, and the methods employed at this institution are 


described. (AM. J. OBSTET. GYNECOL. 128: 364, 1977.) 


t 


IT HAS BECOME APPARENT during the last six years 
that clear cell adenocarcinoma i is appearing in the cer- 
vix and vagina of young ‘women at an. unprecedented 
rate and that roughly two thirds of these individuals 
have been exposed to stilbestrol or its congeners dur- 
ing embryonic life. Because of this association, un- 
told thousands of similarly exposed young women have 
been admonished to have regular prophylactic exam- 
inations, so that any developing cancer may be detected 
in its earliest stage. But the method by which this can be 
accomplished is unknown. 

Very few vaginal or cervical clear cell adenocar- 
cinomas had been reported prior to six years ago, and 
there was no published experience regarding the types 
of examination that were most effective in its early de- 
tection. This is also true today despite the recording of 
270 such tumors in the last six years. The earliest 
forms of these tumors have not been collectively de- 
scribed, and none of the thousands of stilbestrol- 
exposed .patients subjected to repeated examinations 
has developed such a cancer while under observation. 
At least, none has been reported. As a consequence, 
recommendations which have been published regard- 
ing the clinical examination of these patients have been 
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expressions of opinion. Those to be described here are - 
of the same nature. . 

An additional dilemma has been propounded re- 
cently by Stafl and Mattingly? They suggest that 
squamous cell carcinoma of the vagina ultimately may 
be more common than clear cell adenocarcinoma in 
these patients. However, this is a theoretical concern at 
present, inasmuch as invasive squamous cell carcinoma 
of the vagina has not been reported as having occurred 
in a patient exposed to stilbestrol in utero. 


Selection of examination methods 


Essentially everyone who has written on the topic of 
prophylactic examinations has endorsed history taking 
and general physical examination, plus inspection and 
manual examination of the reproductive organs. 

Cytology. Cytologic examination of the vagina and 
the cervix has also been regularly recommended, al- 
though an uneasiness exists regarding the ability of this 
procedure to detect clear cell adenocarcinoma. This is 
understandable when the minimal amount of data 
available for evaluation is considered. Among the first 
170 patients recorded in the Registry, only 21 had a 
cytologic examination before the tumor was clinically 
detectable. The smear was positive or suspicious in 11 
patients and negative in 10. Fifty-five patients had a 
cytological examination after the tumor was clinically 
detectable. In these patients, the smear was positive or 
suspicious in 73 per cent and negative or unsatisfactory 
in the remainder. There are no other collected data 
available on the detectability of clear cell adenocar- 
cinoma by cytologic means. It is apparent that cytologic 
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examination has the capacity to detect this cancer, at 
least in some circumstances, and should be included in 
the prophylactic examinations of the stilbestrol- 
exposed population. However, it is equally apparent, 
that the method is neither highly efficient nor reliable. 

For the detection of squamous cell carcinoma of the 
cervix or vagina, we may anticipate that cytologic exam- 
ination will be as trustworthy in the stilbestrol-exposed 
population as it has been for years in the unexposed 
population. 

Iodine test. Also strongly advocated is the iodine 
test, the application of Schiller’s or Lugol’s solution to 
the cervix and vagina. This is Schiller’s 43-year-old test 
for the detection of squamous cancer,’ a test which was 
supplanted 33 years ago by that of Papanicolaou and 
Traut.” The iodine test has been resurrected for appli- 
cation to the detection of clear cell adenocarcinoma 
inasmuch as this cancer, like squamous cancer, is re- 
puted to remain unstained against the normal deep 
mahogany-colored background. Biopsy of all un- 
stained areas has been frequently recommended. 

Superficially, the application of this test to stil 
bestrol-exposed patients might appear logical and ex- 
ceptionally advantageous. However, its rationale is 
deceptively simplistic, for in practice all of that which 
fails to stain is not cancer. In fact, infinitesimally little 
is. Metaplastic squamous epithelium does not stain, nor 
does poorly estrogenized squamous epithelium nor 
other immature squamous epithelium regardless of the 
basis for its existence. Areas of hyperkeratosis fail to 
stain and so do areas of traumatic denudation, benign 
ulceration, and inflammation adequate to disturb 
squamous epithelial maturation. Benign endocervical 
epithelium also fails to stain whether on the exocervix 
in the form of ectropion or on the vaginal wall in the 
form of surface adenosis. Collectively, these benign 
surfaces occur vastly more commonly than does cancer 
in these patients. 

For example, we have used Lugol’s solution in exam- 
ining 257 stilbestrol-exposed patients. Nonstaining 
areas were noted in 214 (83 per cent) of these individu- 
als. More than half of the exocervix failed to stain in 
137 (53 per cent) of the patients. Some portion of the 
vaginal mucosa failed to stain in 118 (46 per cent), and 
the nonstaining area(s) encompassed more than a 
fourth of the vaginal surface in 50 (19 per cent) of 
these women. None of the 257 has been shown to har- 
bor vaginal or cervical cancer. Obviously, it would re- 
quire an enormous number of biopsies and an un- 
common degree of good fortune to find an otherwise 
undetectable clear cell adenocarcinoma by this means. 


We are unaware that the task has ever been accom- 
plished. 
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Some proponents of the iodine test have also sug- 
gested that the test is useful for the detection of surface 
adenosis. Obviously, it can be no more precise in de- 
tecting this entity than it can be in detecting cancer or 
any of the other causes for nonstaining. Simple obser- 
vation is usually adequate to make a tentative diagnosis 
of surface adenosis, and a biopsy is required for 
confirmation in any event. Moreover, as explained in 
the next section, establishment of this diagnosis is cur- 
rently of dubious benefit. 

Colposcopy. During the past five years, the practice 
of colposcopy has been waxing full on the American 
continent. Its burgeoning appeal has fortuitously coin- 
cided with the rise in incidence of clear cell adenocar- 
cinoma and also with the contention that prophylactic 
examinations will aid in the early detection of this 
cancer. Enthusiastic colposcopists have advanced. the 
concept that the applicability of their examination, es- 
sentially limited previously to squamous cell atypia of 
the cervix and the vagina, can be expanded to embrace 
the early detection of clear cell adenocarcinomas of 
these organs as well. To date, however, a clear cell 
adenocarcinoma, indiscernible by inspection or palpa- 
tion, has not been reported as having been detected 
by colposcopic examination. On the other hand, the 
Registry contains information regarding two patients 
with clear cell adenocarcinoma of the vagina, in 
whom lesions were identified by direct inspection 
and palpation but were not seen on colposcopic ex- 
amination.’ One reason for this may be that a descrip- 


tion of the colposcopic appearance of a grossly non- 


visible clear cell adenocarcinoma in these organs is 
not available for reference anywhere in the medical 
literature to our knowledge. mE 
If clear cell adenccarcinoma originates within the 
stroma, colposcopy, being an examination of surface 
epithelium and superficial vasculature, could not be 
expected to be more than occasionally useful. Propo- 
nents of colposcopic examination must harbor an intui- 
tive feeling that these cancers originate within or im- 
mediately beneath the surface epithelium, that they 
will modify the epithelial vasculature and be visible to 
colposcopic examination, and that an experienced col- 
poscopist will automatically recognize one, if seen. 
Perhaps ultimately this will occur, but it will require 
more than an occasional success to establish colposcopy 
as a reliable, or even useful, routine for the detection of 
early cervicovaginal clear cell adenocarcinoma. 
Colposcopic examination has also been ardently of- 
fered as a method by which vaginal surface adenosis 
can be diagnosed more efficiently than by gross inspec- 
tion. This contention has not been proved nor has it 
been demonstrated that the detection of surface 
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B adenosis is T OT advantageous’ to the stilbéstról- 
l exposed patient. Many. physicians have used the words 
“premalignant” or “precancerous” in reference to this ` 
-^' entity, but-none has. demonstrated’ that- these terms ^ 


E represent reality. At present, there is no basis upon. 
M which: to conclude’ that adenosis has earned stich | 
" SER epithets anymore than there i is reason to conclude. that’ ` 
e . identical tissue on the. uterine cervix of the © same: 
‘y+. woman deserves this terminology: A histologic transi: .. 
;  tionfrom vaginal adenosis to clear cell adenocarcinoma ; t 


E : has not been demonstrated i in any of the 270 examples 
. - ofthat tumor récorded in the Registry; * On the other. 
e ou hand, in at least one tumor-in which a histologic transi- 
*. v. tion from benign adenosis, to’ malignancy: has. been : 
no ; demonstrated i in an unexposed patient, the cancer was 

5s | a mucus-producing, endocervical DS: of adenocàr-: 
> .7 + cinomà and not the clear cell variety." ^ — 0 ua 
i Upon sighting surfače adenosis, many y colposcopists; ^ 
as well as other practitioners, have employed cutting, 
. freezing, cauterizing, : and vaporizing techniques i in an’ 
| endeavor to eradicate this tissue, recognizing at the. 
0.7 time that it. was not malignant. These therapies, the. 

"ow risks involved, and all undesirable consequences have. | 
"+, been advanced as. being necessary on the altruistic OR 
C premise- that the patients are being saved from some: - 
$c ~ thing undesirable and potentially dangerous. This has . 
(27. not been proved to.be the case to date, and the premise: 
- . "ignores, the fact that nothing substantially. worse has yet 
"m been reported : as having occurred i in rco deprived . 
.'" of these therapeutic efforts. 

„We do: not. consider either the iodine: test or colpo. 
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"scopic. examination as necessary or desirable routine 
measures for the early detection: of clear cell adenocar-: E 
cinoma. We: suggest that añ emphasis ‘be placed on: ` l 
J meticulous and systematic inspection: and‘ palpation of .. "d 
the cervix and vagina; plus cytologic examination. We es 
^. also suggest that colposcopic examination be reserved - 
for localizing the- source of cytologically detected ab- 


»* 


normal. cells. 


An examinational method 
The following i Is a ‘description of the procedure T 


. at this institution in the-examination of: approximately 
UU 475 stilbestrol-exposed patients. during the past three _ 
and ore half years.. If it. possesses any virtue, this is .- 
theoretical at present, as none of.our patients has de- i 
veloped a vaginal or cervical cancer and, veniae. 


its value is untested. . E Wd 
A complete medical idis is baned, and a gen- 


eral physical examination is performed. The essence of 


the: examination is the evaluation of the reproductive 


' organs," “however, as consistent abnormalities have not, 
been found elsewhere. A speculum: of the proper size is 
` inserted into the vagina without the addition of a lubri- . 


cant. A single. Papanicolaou. smear is obtained from the 
endocervix, the exocérvix, the fornices, and all ex- 
‘posed lateral vaginal surfaces: from the cervix to the 


. hymenal ring. This provides a broad sampling of po- ` 
. tentially involved surfaces. "The coverage can be-ex- 
tended by. rotating the speculum blades in order to: 
: . sample all or part of the additionally exposed vaginal E: 
B : epithelium: It can possibly be made mòre efficient by ` 
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Fig. 2. Method of exposure of the anterior fornix. 


sequentially sampling divisions of the total area, a pro- 
cedure employed as our first response to an abnormal 
smear. The cervix is closely scrutinized and its appear- 
ance is checked against a list of unique and benign 
cervical changes previously described as occurring in 
these patients." A drawing of the cervix is made on the 
chart, with careful notation of all irregularities as well 
as the precise arrangement of the different epithelia. 

The entire vaginal mucosa is then similarly surveyed. 
The posterior fornix is visualized separately by tilting 
and deliberately inserting the tips of the speculum 
blades into this area (Fig. 1). Considerable downward 
traction on the speculum and the underlying perineum 
is often required to obtain full exposure, but this is 
seldom uncomfortable unless prolonged. Not in- 
frequently, the speculum can be rotated slightly to the 
right and to the left to allow an even broader, direct 
visualization of the pericervical vaginal epithelium. A 
cotton sponge is used to wipe off any bit of discharge 
that may prevent minute inspection of the uppermost 2 
or 3 cm. of the posterior and lateral vaginal surface. 

The same method of inspection is applied to the an- 
terior fornix (Fig. 2). Surface adenosis is the most con- 
mon benign vaginal change, is most commonly found 
in the anterior and/ór posterior fornix, and is usually 
readily exposed by these maneuvers. 

The cervix is again allowed to come into view; the 
speculum is slowly withdrawn, and the remaining vagi- 
nal mucosa is inspected as the walls return to their 
normally opposed state. Pauses, reinsertions, rolling of 
the speculum, adjustment of the light, spot wiping of 


the vaginal surface, and other activities are performed 
as necessary to ensure complete visualization. A 
checklist of previously described vaginal changes'! is 
reviewed. and each change is either found or ruled out. 
A drawing is made of all findings. The form and di- 
mension of any peculiarity or surface change is in- 
cluded, plus the distance from unchanging reference 
points such as the cervicovaginal junction and the hy- 
menal ring. The types of epithelia, as well as other 
items, are concisely labeled in order to fully orient the 
same or a different examiner at the next examination. 
It would frequently require several photographs to en- 
compass completely the composite view depicted in the 
drawing, even if adequate exposure, good lighting, 
and appropriate photographic technique were always 
possible. We have not employed a printed form for 
these drawings as it is our feeling that freehand draw- 
ing permits more accuracy and a greater latitude of 
descriptive expression. 

Systematic palpation of the vaginal mucosa is then 
undertaken. The outer half of the vagina is examined 
first. The examining fingers are introduced along the 
top wall of the vagina to approximately one half its 
depth. The examining hand is slowly rotated medially 
(pronated), and this motion is continued through a full 
circle until tne hand is again in the palm-up position 
beneath the pubis (Fig. 3, 4). It may be necessary to 
partially turn one's back to the patient in order to ac- 
complish this maneuver. While it may appear to be 
awkward at first trial, it theoretically is a valuable pro- 
cedure and soon becomes comfortable. The deep half 
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Fig. 3. Method of systematic palpation of the entire vaginal mucosa. A, 360° rotational examination 
of the outer half of the vagina. B, 360° reverse rotational examination of the deep half of the vagina. 


of the vagina is examined by inserting the fingers of the 
rotated hand to the full depth of the vagina and slowly 
rotating the hand in the reverse direction (supination) 
back to the starting point (Fig. 3, B). Whenever neces- 
sary, the examiner should pause or temporarily deviate 
from this sequence in order to evaluate further any 
area that is difficult to explore or feels unusual. Every 
bit of vaginal mucosa is palpated by the palmar surface 
of the examining fingertips. 

By this technique, nodules as small as 1 mm. in di- 
ameter are readily detected. All nodules and other pal- 
pable findings are thoroughly described in writing and 
in the drawing as well. It is critical for us to record 
these findings accurately as our intention is to obtain a 
biopsy from only those nodules that increase in size. 
None has appeared to do so, however, in the 72 pa- 
tients in whom they have been found. 

These nodules represent cystic adenosis. Their de- 
velopment appears to be sudden and discontinuous 
and they seem to explode onto the scene between ex- 
aminations. Additional nodules may subsequently ap- 
pear just as abruptly, but none has enlarged once noted 
and some have regressed. 

We examine patients with the anticipation that the 
most commonly detectable early form of clear cell 
adenocarcinoma of the vagina will be a submucosal 


nodule. We also anticipate that a malignant nodule will 


undergo progressive enlargement and that this will dif- 
ferentiate it from cystic adenosis. . 


We demonstrate the location of all vaginal nodules to 
the patient, request that she palpate them personally, 
and encourage her to repeat this examination once or 
twice a month. After initial discovery, we re-examine 
the nodules in one month and again three months 
thereafter if no enlargement has occurred. Semiannual 
examinations are resumed if the nodules continue to 
be stable in size. The patient is requested to seek re- 
examination at any time she perceives an increase in 
their number or dimension. 

Following thorough palpation of the mucosa, the ex- 
amining fingers are introduced to the full depth of the 
vagina and separated forcefully in various planes. This 
is done to determine the caliber of the upper vagina 
and the over-all distensibility of the vaginal wall. It is by 
this means that conical narrowing of the upper vagina 
and submucosal fibrous bands are most readily de- 
tected. The cervix is palpated, and the uterine fundus 
and adnexal areas are explored in the standard 
bimanual fashion. Inasmuch as the characteristic be- 
nign changes discovered to date in patients exposed to 
stilbestro] in utero are within Müllerian tract deriva- 
tives (the vagina and cervix), it seems reasonable to 
anticipate that some type of similar change will ulti- 
mately be found in the other major Müllerian deriva- 
tives, the uterine fundus and Fallopian tubes. None has 
been reported as yet, and we have not been able to 
detect any gross variation of these structures on 
bimanual examination. 
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Frequency of examinations 


There is no basis at present upon which to determine 
the optimal interval between prophylactic exam- 
inations for clear cell adenocarcinoma. We cannot ap- 
propriately select the interval on the basis of the 
cancer’s rate of growth or its rate of transition from a 
nondetectable to a detectable state, as these rates are 
unknown. We cannot appropriately adjust the interval 
on the basis of the presence of any marker, such as the 
benign cervical or vaginal changes seen in two thirds of 
these patients, as none has been shown to accentuate 
the risk of cancer development, nor has the absence of 
any been shown to provide security. The absence of 
development of clear cell adenocarcinoma in patients 
under prophylactic surveillance has prevented observ- 


ers from making correlations with pre-existing gross 


or microscopic findings. Several years ago, when 
prophylactic examinations were first recommended, 
most advisors arbitrarily selected a six-month interval. 
There has been no information obtained since to sug- 
gest that any other interval is more appropriate. 


Comment 


It is reasonable to conclude from the information 
available that informed gynecologic practitioners can 
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competentlv examine and follow patients exposed to 
stilbestrol in utero. The availability of a skilled cytologic 
consultant in this situation is presupposed. Special in- 
struments or methods have not been shown to be either 
advantageous or required. The field is fresh and in- 
completely explored, however, and any practitioner 
undertaking responsibility for the prophylactic exam- 
ination of these patients must maintain a keen aware- 
ness of evolving information and be sufficiently critical 
to separate opinion from proved fact in published lit- 
erature. 

The benefit to be derived from referring such pa- 
tients to major centers is that a more rapid accumula- 
tion of information will probably result. Much is yet to 
be learned about the impact of the stilbestrol molecule 
on fetal tissues, and concentrating exposed subjects for 
study purposes is both desirable and appropriate. On 
balance, medicine and the public are likely to gain the 
most in the shortest time by the continued referral of 
such patients to major centers. 


Drawings were done by Alice Baker. 
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DR. WILSON FOOTER, Oakland, California. There 
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Health Collectives. Many, but certainly not all, of the 
medical and paramedical personnel are aware of the 
stilbestrol problem, but few are able to pick out the 
patients with probable exposure in the absence of a 
history. The various benign changes described by Dr. 
Sandberg before this Society last year are usually de- 
scribed by the referring examiners as a strange-looking 
cervix or cockscomb, hooded cervix, or erosion. It is 
my experience that the majority of women exposed to 
stilbestrol in the first three months of intrauterine life 
will exhibit, in addition to the numerous cervical 
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changes, nonstaining after use of Lugol’s solution that 
is rarely found in the unexposed subject. Prior to the 
1960’s, it was rare to find in the vaginas of women with 
normal estrogen levels areas of nonstaining epithelium 
extending to the vaginal epithelium. Now we find this 
in most of these exposed to stilbestrol in the first 
trimester. Since the association seems definite, it is rea- 
sonable to include these cases in a study of the stilbes- 
trol phenomenon. 

J get the impression from Dr. Sandberg that he does 
not espouse the use of the Schiller stain because tissues 
other than cancer fail to stain with the iodine solution. 
Many years ago, I discussed this with Dr. Schiller, at 
which time he maintained that if it was a test for any- 
thing it was a test for glycogen. But the iodine stain is 
valuable because it does outline the area within which 
various aberrant tissues are found. This large area of 
nonstaming in the stilbestrol-exposed women contains 
all of the visibly abnormal squamous and glandular epi- 
thelium. Some have predicted that the abnormal epi- 
thelium in this enlarged transformation zone will ulti- 
mately lead to an increased incidence of squamous cell 
carcinoma of the cervix and vagina. 

Adenosis is an isolation of normal glandular epithe- 
lium either in or below the thin glycogen-deficient 
squamous epithelium of this enlarged transformation 
zone. With the assumption that it is desirable to locate 


adenosis in the vagina, detection of this adenosis will be 


facilitated by outlining the area within which it may be 
found. This can be done readily with the Schiller stain. 

The pictures of the cervix and upper vagina of 
stilbestrol-exposed girls demonstrates the expanded 
transformation zone. I would propose that this staining 
procedure be used as the easiest single variable indicat- 
ing possible stilbestrol exposure. When these changes 
are found, the patient can be sent to a medical center 
or to a satellite center from which the information can 
be forwarded to be incorporated in the larger studies. 

Dr. EDWARD C. HILL, San Francisco, California. Dr. 
Sandberg mentioned that as of this date there has been 
no reported case of a colposcopically detected clear cell 
carcinoma of the cervix or vagina. I think it 1s appro- 
priate that I should use this forum to report such a 
case. 


An 18-year-old nulligravid, white, female college student, 
who was completely asymptomatic, was referred by a 
gynecologist in Dr. Sandberg’s own area. The history was that 
she had been seen six months préviously because of a history 
of stilbestrol exposure in utero. At the time the examination 


revealed a large area of cervical ectopy. A colposcopic exam- 


ination apparently was not done at the time. Cytology was 
benign. 

Two weeks prior to her referral, she was seen again at a 
routine six-month interval examination. She remained 
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asymptomatic. A cytologic smear was obtained, and a colpo- 
scopic examination was then performed. An abnormal area 
was visualized on the portio vaginalis of the cervix, and a 
biopsy was obtained from this area. The cytology was benign. 
The colposcopically directed punch biopsy revealed a clear 
cell carcinoma. Upon referral two weeks later, a colposcopic 
examination was carried out by myself. This revealed only a 
large area of columnar epithelium on the exocervix. A repeat 
cytologic examination was performed. The result was benign. 

A radical hysterectomy and bilateral pelvic lymph node dis- 
section was performed witk preservation of the ovaries. Two 
thirds of the cervix was occupied by a typical clear cell car- 
cinoma. 


DR. ROBERT GOODLIN, Sacramento, California. I 
have had an interest in transverse septum of the vagi- 
na. I have discussed this with Dr. Sandberg before, and 


we are not in agreement, but in.every case I have seen. 


there has been, in the vaginal epithelium only, a clear 
cell or an endocervical cell above the transverse sep- 
tum. 

I keep hearing about adenosis and its relationship to 
clear cell carcinoma. Now these women who have a 
transverse septum have adenosis par excellence above 
the septum. 

Yet, as nearly as I can tell, there has never been a 
recorded instance of clear cell carcinoma in such wom- 
en, and I just wonder if these experts on stilbestrol are 
not looking at the wrong thing. It must be some feature 
other than adenosis which is the premalignant lesion 
which leads to clear cell carcinoma. 

DR. SANDBERG (Closing). We have not come to the 
same conclusion as Dr. Footer regarding the value of 
the iodine test for the identification of patients exposed 
to stilbestrol in utero. We feel that the benign vaginal 
and cervical changes seen in this group of patients 
serve to identify them just as effectively. Of the 237 
highly selected patients in whom we performed this 
test, 118 had some degree of vaginal nonstaining. One 
hundred and eleven of these had one or more of the 
characteristic vaginal or cervical changes. | 

Relative to Dr. Hill's remarks, I will look forward to 
the full report of that case so that we may all evaluate it 
critically. But, I will accept it at face value for the 
present, and my only comment is that “a swallow does 
not a summer make." 

In reference to Dr. Goodlin's remarks, I believe that 
we are in agreement rather than disagreement, as I 
have seen numerous examples of which he speaks, 
both in the literature and on the clinical front. I believe 
that this is simply another situation which signifies that 
adenosis is not a deadly process anymore than is the 
endocervical epithelium that resides in and/or on a 
cervix of a woman during her entire lifetime. 


Plasma unconjugated estriol values in 
high-risk pregnancy 


R. A. BASHORE, M.D. 
J. R. WESTLAKE, Pu.D. 
Los Angeles, California 


The usefulness of plasma estriol concentrations in the management of high-risk pregnancy 
is controversial. in this study, serial plasma unconjugated estriol (E;) concentrations 

determined by radioimmunoassay were evaluated in 321 patients with high-risk pregnancy 
for correlation with fetal and neonatal performance. A plasma E, concentration of 4 ng. per 


milliliter or less in late pregnancy correlated significantly with low one- and five-minute 
Apgar scores and selected neonatal problems in pregnancies complicated by chronic 
hypertension and intrauterine growth retardation, with a similar trend for pregnancies 
complicated by moderate and severe pre-eclampsia. Most perinatal deaths in the study 
were associated with acute problems which began during labor and delivery, or fetal death 
occurred before early intervention was practical. Therefore, the perinatal mortality rate is 
not likely to be influenced by the use of E; values, and the perinatal mortality rate is not a 
realistic measure of the usefulness of plasma E; values in management of high-risk 
pregnancy. Low plasma E; values were not always ominous, and for this reason it is 
suggested that clinical indications and the resuits of other tests for fetal-placental function 
be considered along with plasma E; values in the selection of patients for early delivery to 
reduce the possibility of inappropriate intervention. (AM. J. OBSTET. GYNECOL. 128: 371, 


1977.) 


THE MEASUREMENT Of estriol (E3) in body fluids has 
been used to assess the function of the fetal-placental 
unit in high-risk pregnancy,” ? most recently by 
radioimmunoassay (RIA) for plasma E3.? However, 
differences in methods for measurement of Es, extent 
of diurnal and/or random fluctuations in plasma Es 
concentration, and limited appraisal of fetal cutcome 
have obscured the value of this method as an aid in the 

management of complicated pregnancies.” 7 
In the present study, plasma concentrations of un- 
conjugated E; were determined for normal gravid pa- 
tients during the third trimester of pregnancy. Diurnal 
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and random fluctuations of plasma E; were studied in 
patients hospitalized for a complication of pregnancy 
who subsequently gave birth to normal infants. Finally, 
plasma unconjugated E; was measured serially in 321 
high-risk pregnancy patients, and the values were 
tested for correlation with the occurrence of selected 
fetal and neonatal problems to determine the useful- 
ness of the plasma E; concentration as a predictor of 
fetal and neonatal performance. 


Material and methods 


To establisn plasma unconjugated E; levels for nor- 
mal pregnancy, single plasma samples were obtained 
between 30 and 41 weeks’ gestation from 208 regis- 
tered antenatal patients judged to be free of complica- 
tions as determined by the course of pregnancy and 
delivery of a term-size infant who did well during labor 
and the neoratal period. 

Diurnal and/or random fluctuations in plasma Es 
concentrations were measured in samples obtained 
twice daily at approximately 9:00 a.m. and 4:00 P.M. 
from 36 patients hospitalized during the third trimes- 
ter for a complication of pregnancy who subsequently 
delivered infants who did well during labor and the 
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Table I. Distribution of complications among 321 
high-risk pregnancy patients 


No. of 
Complication patients 
Diabetes 96 
Class A 63 
Class B, C, and D : 33 
Hypertension 114 
Mild pre-eclampsia 63 
Moderate, and severe pre-eclampsia 15 
Chronic hypertension 36 
Intrauterine growth retardation 26 
Prolonged pregnancy l 61 
Heroin addiction 10 
Lupus erythematosus 7 
Others (Rh disease, sickle cell anemia, i 
hydramnios) 
Total 321 


Table II. Abnormalities of fetal and neonatal 
performance selected for correlation with serial 
plasma unconjugated E; values 


Fetal problems during labor and delivery 
Fetal heart rate, late deceleration, with or without 
meconium, with or without scalp pH s 7.22 
Immediate neonatal period | 
One-minute Apgar score = 6 
Five-minute Apgar score * 6 
Extended neonatal period 
Neurological problems 
Poor feeding 
Hypoglycemia 
Hyperbilirubinemia 
Hypocalcemia 
Apnea 
Nursery stay > 5 days 


neonatal period. Random fluctuations in plasma Es 
values were determined for specimens drawn on two 
consecutive days from 25 of these same patients. 

Serial plasma Es values were measured in 321 pa- 
tients between 32 weeks' gestation and delivery who 
were followed in the University of California, Los 
Angeles, Antenatal Clinic for complicated high-risk 
pregnancies. Only patients who had at least two plasma 
estriol determinations between 32 weeks' gestation and 
delivery, the last of which was seven days or less prior 
to delivery, were included in the present study. Preg- 
nancies complicated by multiple gestation were not 
included in the series because of the lack of sufficient 
data to establish normal plasma E; values for this 
group. The 321 patients in this series are listed in 
Table I according to the specific complication of preg- 
nancy. A total of 1,928 plasma samples were obtained 
from the 321 high-risk patients, an average of six sam- 
ples per patient. 
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Table III. Morning and afternoon plasma 
unconjugated E; values for 32 patients hospitalized 
during the third trimester for complications of 
pregnancy | | 





] 5.1 3.9 
9 11.2 7.0 
3 4.9 7.1 
4 6.8 10.2 
5 11.8 6.8 
6 7.8 7.4 
7 6.8 5.9 
8 13.1 10.3 
9 15.2 13.6 

10 12.8 14.9 

11 9.8 10.1 

12 13.4 13.3 

18 10.0 10.8 

14 19.5 19.4 

15 8.0 8.5 

16 6.6 7.0 

17 - 8.8 8.1 

18 8.4 7.9 

19 4.1 4.7 

20 6.8 7.9 

21 10.1 19.8 

29 17.6 16.8 

23 10.0 DE 

24 2.9 3.1 

25 5.7 2.9 

26 3.5 8.3 

27 7.5 4.0 

28 8.6 9.0 

29 4.5 7.0 

30 7.9 3.7 

3] 4.8 5. 

39 10.4 11.3 


Standard deviation, 2.25. Average 9:00 a.m. value, 8.9. 
Average 4:00 p.m. value, 8.7. 


Abnormalities of fetal and neonatal performance se- 
lected for tabulation and correlation with plasma Es 
values are indicated in Table II. Problems identified 
were those commonly related to chronic impairment of 
fetal-placental function. Fetal and neonatal problems 
of an acute nature not related to prior fetal-placental 
compromise, such as variable fetal heart rate decelera- 
tion resulting from cord compression, sepsis associated 
with chorioamnionitis, or problems resulting from 
traumatic delivery were not included for correlation 
with Es values. Nursery confinement greater than five 
days as a neonatal problem was corrected to exclude 
neonates retained because of prematurity or pro- 
longed hospitalization of the mother. 

Serial plasma Es values for patients in each complica- 
tion subgroup were collated and analyzed for correla- 
tion with selected fetal and neonatal problems. Es con- 
centrations tested independently for correlation were 
single values at or below 5, 4, or 3 ng. per milliliter 
occurring at least once between 32 weeks’ gestation and 
delivery. The same concentrations were tested for cor- 
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Table IV. Two consecutive daily plasma 
unconjugated E; values for 25 patients hospitalized in 
the third trimester for complications of pregnancy 


Case No. | Values 


] 4.9 6.8 
2 7.1 10.2 
3 7.5 5.1 
4 3.9 3.9 
5 9.8 10.0 
6 10.1 10.3 
7 15.2 19.8 
8 13.6 14.9 
9 8.0 '8.6 
10 8.5 9.0 
11 13.4 19.5 
13 97.9 25.0 
14 16.0 16.1 
15 3.9 5.7 
16 3.1 2.9 
17 4.5 7.9 
18 7.0 5.5 
19 6.9 6.0 
20 7.5 6.8 
2] 8.0 8.6 
29 8.6 7.1 
23 8.2 7.8 
94 11.6 10.2 
25 10.2 10.0 


Standard deviation, 2.0. 


relation with only the last Es value prior to delivery 
selected. Declining E; values also were tested for corre- 
lation and were defined as a reduction of 50 per cent or 
more between the highest E; value and the last E; value 
prior to delivery. Correlations between plasma E; val- 
ues and the previously listed fetal and neonatal prob- 
lems were tested by means of 2 x 2 contingency tables 
and significance of association determined from a 
standard chi-square test. | | 
Radioimmunoassay of unconjugated plasma Es was 
performed according to a modification of the method 
described by Tulchinsky and Abraham. Chromatog- 
raphy was not riecessary in the modified technique be- 
cause of the availability of specific antiserum io E;.* 


The method of assay and the characteristics of the an- ` 


tiserum used in the assay previously have been re- 
ported.’ Briefly, tritiated E; (1,000 c.p.m.) was added to 
0.2 ml. plasma samples which were then extracted 
twice with 5 ml. of fresh diethylether. The ether ex- 
tracts were pooled, dried, reconstituted in 1.5 ml. of 
phosphate-buffered saline, and 0.5 ml. of the solution 
was added to the assay tube. A 0.2 ml. aliquot of the 
reconstituted extract was counted to determine the per 
cent of estriol recovery (95 to 100 per cent) which was 
used to calculate the estriol level in each assayed sam- 
ple. RIA was performed with an antiserum against 


*Supplied by Dr. Stanley Gross, Department of Anatomy, 
University of California, Los Angeles, School of Medicine. 
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UNCONJUGATED ESTRIOL. (ng/ml) 





30 32 34 36 38 40 
WEEKS OF GESTATION 


Fig. 1. Individual plasma unconjugated E; values for 208 
normal gravid patients. The mean and two standard devia- 
tions from the mean are indicated for weekly Es concen- 
trations. 


2-4(carboxyphenylazo)-estriol. Bound and free triti- 
ated E; were separated by the addition of dextran- 
coated charcoal. The sensitivity of the assay was 
approximately 1 ng. per milliliter. The intra-assay co- 
efficient of variation was 8 per cent; the interassay 
coefficient of variation was 10 per cent. 


Results 

Fig. 1 depicts individual plasma Es values for 208 
normal gravid women sampled between 30 and 41 
weeks' gestation. The ascending curves represent the 
mean and two standard deviations from the mean for 
values recorded during each week of pregnancy. 

Morning and afternoon plasma E; values for 32 pa- 
tients hospitalized during the third trimester of preg- 
nancy for complications, who subsequently were deliv- 
ered of normal infants, are shown in Table III. The 
results failed to confirm diurnal variation from 9:00 
A.M. to 4:00 p.m. plasma unconjugated E; values, but 
there was substantial random fluctuation between 
morning and afternoon values of up to 5 ng. per millili- 
ter with a standard deviation for differences between 
all paired values of 2.25. The averages for 9:00 A.M. 
and 4:00 p.m. values were 8.9 and 8.7 ng. per milliliter, 
respectively. Random fluctuation in E; values for two 
consecutive daily samples are shown in Table IV. Fluc- 
tuation was as great as 6 ng. per milliliter with a stan- 


dard deviation for dizferences between paired values 
of 2.0. 
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Figs. 8. and 9. Mean plasma unconjugated E; concentrations (-----) for the high-risk subgroups 


compared to the mean ( 





) for normal gravid patients. 


Table V. Plasma unconjugated E; levels and neonatal performance in 36 patients with chronic hypertension 


Infants with 


Plasma estriol Gravid One-minute - Frve-minute Neonatal 
(ng./ml.) patients Apgar score = 6 Apgar score = 6 problems 
One value = 4 20 12 (60%) 9 (45%) 13 (65%) 
All values > 4 16 3 (19%) 0 (0%) 3 (19%) 
Last value = 4 11 9 (82%) 7 (64%) 8 (7396) 
Last value > 4 25 6 (24%) 2 (890) 8 (32%) 





below the normal mean. Five of 15 neonates in this 
subgroup had one- and five-minute Apgar scores of 6 
or less and one or more of the previously listed 
neonatal problems when the last E; value prior to de- 
livery was 4 ng. per milliliter or less. However, there 
were too few patients in this subgroup to establish 
statistical significance for this association of neonatal 
problems and plasma Es values. 

The mean for serial plasma E; values in the chronic 
hypertension subgroup (Fig. 6) were below the normal 
mean, and a single E; value of 4 ng. per milliliter or less 
or a last E; value of 4 ng. per milliliter or less prior to 
delivery correlated significantly with abnormalities of 
neonatal performance. For example, as shown in Table 
V, a five-minute Apgar score of 6 or less was eight 
times more likely to occur when the last Ea value prior 
to delivery was 4 ng. per milliliter or less as compared 
to a last value greater than 4 ng. per milliliter. Specif- 
ic neonatal problems were also significantly correlated 
with E; values pf 4 ng. per milliliter or less. Differences 


in percentages for association of one-minute and 
five-minute Apgar scores and neonatal problems with 
F; values above and below 4 ng. per milliliter were 
significant at p « 0.05. 

Intrauterine growth retardation was associated with 
low mean E; values (Fig. 7). One- and five-minute 
Apgar scores of 6 or less in this subgroup were 
significantly related to E3 concentrations of 4 ng. per 
milliliter or less, while one E; value of 4 ng. per millili- 
ter or less was predictive of neonatal problems (Table 
VI). 

The majority of plasma Es values among patients 
with prolonged pregnancy extended well beyond 41 
weeks’ gestation and could not be compared to values 
for normal gravid patients. There was no correlation 
between low plasma E; values in the prolonged preg- 
nancy group and neonatal performance. 

There were too few patients in the heroin addiction 
and lupus erythematosus subgroups to analyze for as- 
sociation between low plasma Es; values and neonatal 
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Table VI. Plasma unconjugated E; levels and neonatal performance in 26 patients with intrauterine growth 


retardation 





4 


Infants with 


Plasma estriol Gravid One-minute Five-minute Neonatal 
(ng. Imi.) patients Apgar score = 6 Apgar score = 6 problems 
One value = 4 12 6 (50%) 4 (33%) 8 (67%) 
All values > 4 14 2 (14%) 0 (0%) 3 (21%) 
Last value = 4 7 5 (71%) 4 (57%) 4 (57%)* 
Last values > 4 19 3 (16%) 0 (0%) 7 (37%)* 





*Difference not significant. 


Table VII. Perinatal deaths among infants of 321 
high-risk pregnancy patients 


Pa- | Still- | Neonatal 
Pregnancy complication tients deaths 

Class A diabetes 63 — — 
Classes B, C, and D diabetes 33 -— l 
Mild pre-eclampsia 63 — I 
Moderate, and severe 15 l l 

pre-eclampsia l 
Chronic hypertension 35 l 
Intrauterine growth retardation 26 1l — 
Prolonged pregnancy 61 — — 
Heroin addiction 1) — 1 
Lupus erythematosus 7 l 1 
Others (Rh disease, sickle cell BE = 1l 

anemia, hydramnios) 
Total 321 8 7 


Total perinatal deaths — 15/321 or 46.7/1,000 live births. 


problems. Five of seven patients with lupus ery- 
thematosus had plasma Es values of 4 ng. per millili- 
ter or less, and four of the infants had one- and five- 
minute apgar scores of 6 or less and experienced 
neonatal problems. All seven patients were supposedly 
receiving adrenocortical steroid therapy. There were 
two perinatal deaths in the group, one associated with 
normal plasma E; values. In that case, death was caused 
by neonatal sepsis. Seven of 10 patients in the heroin 
addiction group had plasma E; values of 4 ng. per mil- 
liter or less, but none of their infants experienced 
neonatal problems except for one neonate with severe 
hydrocephalus. Six of seven patients with low plasma 
Es values were receiving methadone maintenance ther- 
apy when plasma samples were obtained for plasma Es 
assay. There were three patients with severe Rh dis- 
ease, resulting in two stillbirths, both associated with 
plasma E; values below 4 ng. per milliliter. 

The perinatal mortality rate for the 321 high-risk 
pregnancy patients was 46.7 per 1,000 live births. The 
deaths were distributed among the complication sub- 
groups as shown in Table VII and are analyzed in de- 
tall in Table VIII. The primary cesarean section rate 
for the entire series was 22.1 per cent. 

" The incidence of delivery of infants weighing 


« 2,500 grams for the 321 patients was 18.1 per cent 
(58/321). 


Comment 


In the present series plasma unconjugated Fs con- 
centrations in 208 normal gravid patients between 30 
and 41 weeks of gestation and mean values averaged 
for each week are similar to those reported by Tul- 
chinsky and Abraham? but are somewhat lower than 
values published by Katagiri and co-workers.? 

Diurnal variation between 9:00 a.m. and 4:00 p.m. 
estriol values were not evident in plasma samples ob- 
tained from 32 women hospitalized for complications 
of pregnancy in this series. Tulchinsky and Abraham? 
reported similar findings. Katagiri and associates? re- 
ported a diurnal variation of E; concentration in com- 
plicated pregnancies with average 9:00 a.m. and 12:00 
A.M. values approximately 10 per cent lower than aver- 
age concentrations measured at all other hours. How- 
ever, these same authors also reported sizable random 
or episodic fluctuation of E; concentrations in samples 
obtained on the same day and between samples ob- 
tained on successive days which largely overshadowed 
the diurnal variation. In the present series, random 
fluctuation between successive daily E; values averaged 
approximately 2 ng. per milliliter, with differences as 
high as 6 ng. per milliliter. Thus, serial values are pre- 
ferable in depicting authentic changes in fetal- 
placental function. Ideally, the mean of two to three 
successive daily F3 values would be compared to the 
mean of a like number of subsequent values. 

The fetal and neonatal problems selected for corre- 
lation with plasma E; values in this study were chosen 
because of their possible association with antepartum 
fetal-placental compromise and were intended to 
provide a more subtle depiction of fetal outcome than 
simple survival and nonsurvival. The inclusion of “nur- 
sery stay greater than five days” as a neonatal problem 
was intended to portray neonates retained in the nur- 
sery because of unsatisfactory performance without a 
specific diagnosis. è 

Plasma unconjugated E; concentrations evaluated as 
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Table VIII. Analysis of perinatal deaths 
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Week of Apgar 
gestation at score at Last 
delivery one and plasma 
Case ar intra- five Es 
Diagnosis uterine death Method of delivery minutes Fetai outcome value 

















1 Class B diabetes 38 5,240 Primary cesarean section 6-7 Neonatal death, 10.5 
for CPD severe hypogly- 
cemia, hyper- 
natremia 
2 Mild pre-eclampsia 42 3,100 Primary cesarean section 4-6 Neonatal death, 14.5 
for chorioamnionitis sepsis 
3 Moderate pre-eclampsia 35 1,410 Primary cesarean section 2-4 Neonatal death, Zul 
for fetal distress in labor RDS, sepsis 
4 Severe pre-eclampsia 36 1,680 Vaginal, spontaneous labor — Sullborn 1.7 
5 Chronic hypertension 35 840 Primary cesarean section 1-3 Neonatal death, 4.0 
for suspected intrauterine RDS 
growth retardation 
6 Chronic hypertension 37 1210 Vaginal, induced labor for — Stillborn 4.5 
fetal death 
7 Chronic hypertension 36 2,200 Vaginal, spontaneous labor — Stillborn 3.2 
8 Chronic hypertension 34 985 Vaginal, spontaneous labor — Stillborn 2.0 
9 Intrauterine growth 35 920 Vaginal, spontaneous labor — Stillborn 2.1 
retardation 
10 Lupus erythematosus 39 2,960 ^ Vaginal, spontaneous labor 3-5 Neonatal death, 5.2 
sepsis, meconium 
aspiration 
11 Lupus erythematosus 40 3,400 Vaginal, spontaneous labor — Stillborn 1.0 
12 Rh disease 32 1,600 Vaginal, spontaneous labor — Stillborn 1.7 
13 Rh disease 34 1,800 Vaginal, spontaneous labor — Stillborn 2.4 
14 Heroin addiction 40 2,900 Assisted breech, spon- 2-7 Neonatal death, 3.3 
taneous labor severe hydro- 
cephalus 
15 Polyhydramnios 39 2,720 Primary cesarean section 0-1 Neonatal death, 3.7 
for breech presentation, hypocalcemia, 
placenta previa subaràchnoid 
hemorrhage 





CPD = Cephalopelvic disproportion; RDS = respiratory distress syndrome. 


previously described did not correlate significantly with 
the occurrence of late fetal heart rate decelerations 
during labor in any of the high-risk subgroups, and 
declining E; values as previously defined did not corre- 
late with neonatal problems in any of the subgroups. 
However, more frequent sampling and a comparison 
of mean E; values as previously noted may indicate the 
significance of a declining Es concentration. 

Plasma E; values were not predictive of neonatal 
problems in patients with pregnancies complicated by 
diabetes, a finding generally in agreement with that of 
previous published reports. ! However, data pub- 
lished by Goebelsmann and associates? indicate that 
daily sampling may be necessary to detect the relatively 
sudden fetal deterioration sometimes associated with 
diabetes. 

Plasma E; values did not correlate significantly with 
neonatal problems in pregnancies complicated by mild 
pre-eclampsia. Moderate and severe pre-eclampsia was 
associated in individual cases with low plasma E; values, 
but the small number of patients in this subgroup did 
not permit a statistical analysis for correlation with fetal 


outcome. Pregnancy with chronic hypertension re- 
sulted in plasma E; value which correlated sig- 


nificantly at or below 4 ng. per milliliter with fetal 


outcome, as exemplified by low one- and five-minute 
Apgar scores and by the development of significant 
problems in the neonatal period. Fischer-Rasmussen 
and Egidius? cited a relationship between low plasma 
Es values and neonatal asphyxia in pregnancies com- 
plicated by pre-eclampsia and hvpertension, but the 
severity of pre-eclampsia and the hypertension was 
not stated. Lindberg and colleagues" reported nor- 
mal mean plasma E; values for patients with mild 
pre-eclampsia, while mean values for patients with 
moderate and severe pre-eclampsia were significantly 
below the mean. Perinatal deaths with severe pre- 
eclampsia occurred only where plasma E; values of less 
than 4 ng. per milliliter were obtained after the thirty- 
fifth week of pregnancy. Tulchinsky and co-workers! 
reported intrauterine fetal death in four patients with 
moderate-to-severe pre-eclampsia where plasma E; 
values were below 4 ng. per milliliter. 

In the present series intrauterine growth retardation 
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was associated with a significant correlation between 
plasma Es values at 4 ng. per milliliter and below and 
neonatal performance. Klopper and associates? re- 
ported low mean plasma Fg values with retarded fetal 
growth, but they did not comment on fetal outcome or 
neonatal performance. 

Plasma Fs mean values in the heroin addiction group 
were significantly below the mean for normal pauents 
but fetal outcome was generally good. Nine of 10 pa- 
tients in the heroin group were receiving methadone 
maintenance therapy when plasma F; concentrations 
were determined. Patients with lupus erythematosus 
also had mean E; values significantly below the normal 
mean, and fetal outcome was poor. However, all pa- 
tients were receiving adrenocortical steroid therapy. In 
view of the suppressive effect of cortisol on E; bio- 
synthesis demonstrated by Simmer and associates, 
plasma Fs values in patients receiving adrenal steroid 
therapy may not be a reliable indication of fetal- 
placental function. 

There are conflicting opinions regarding the useful- 
ness of plasma Fy determinations in the management 
of high-risk pregnancy. The conflict appears to be re- 
lated to the method utilized for measurement of Eg or 
related compounds and the end point which is selécted 
to depict fetal outcome.” ? For instance Duenhoelter 
and colleagues’ compared perinatal deaths in two 
groups of high-risk gravid women in whom fetal 
placental function was evaluated by measurement of 
plasma-immunoreactive estrogen. In one group the 
immunoreactive estrogen values were. known prior to 
delivery and presumably used in management, while 
in the other group of high-risk gravid women im- 
munoreactive estrogen values were not available until 
after delivery. The perinatal mortality rate in each 
group was similar, and it was the authors' conclusion 
that the concentration of immunoreactive plasma es- 
trogen was of no benefit in reducing perinatal deaths in 
high-risk pregnancy and suggested the possibility of 
increased perinatal deaths due to inappropriate pre- 
mature delivery based on low immunoreactive estro- 
gen values. It should be noted that immunoreactive 
estrogen encompasses a spectrum of estrogens and 
metabolites partially maternal in origin, which raises a 
question as to the reliability of this determination in 
assessing estrogen production by the fetal-placental 
unit. Furthermore, perinatal death is not the best mea- 
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sure of the usefulness of the E; value in management 


of high-risk pregnancy since death may result from 
factors not related to the complication of pregnancy 
being monitored. For instance, in the report of 
Duenhoelter and co-workers? the nine perinatal 


deaths in the high-risk group in which immunoreactive 


estrogen values were available before delivery included 
three infants with serious congenital anomalies or de- 
fects, one neonatal death of a second twin with intra- 
cranial hemorrhage after version and extraction, one 


. neonatal death from sepsis, and one neonatal death 


from hyaline membrane disease after premature spon- 
taneous rupture of the membranes and premature 
delivery. 

A similar result was noted in the present series (Ta- 
ble VII). Most of the perinatal deaths were related to 
problems originating in labor and delivery, or in- 
trauterine death occurred before early intervention 
was practical. Plasma E; values were not used consis- 
tently in the management of patients in our series; 
therefore, the influence of this information on fetal 
outcome cannot be evaluated accurately. However, the 


extent of the association between estriol values and 
subsequent performance is suggested by a study re- 
ported by Jorgensen and Frandsen." These authors 
compared two groups of children 8 to 14 years old 
born between 36 and 42 weeks’ gestation to women 
with either low or normal urinary estriol values during 
pregnancy. Among children born to women with low 
urinary estriol levels during pregnancy there was a 
27.3 per cent incidence of severe handicaps including 
mental retardation, epilepsy, and cerebral palsy, com- 
pared to an incidence of 1.8 per cent for children born 
to women with normal urinary estriol values. 

The findings in the present series lend support to the 
practical usefulness of unconjugated estriol in predict- 
ing neonatal performance in pregnancies complicated 
by moderate and severe pre-eclampsia, chronic hyper- 
tension, and fetal growth retardation and suggest the 
possibility of improved neonatal outcome by early 
intervention based on low estriol values. However, low 
plasma Es values were not always ominous. For this 
reason, it is suggested that careful clinical evaluation 
and other tests for fetal-placental function be consid- 
ered along with plasma E; values in the selection of 
patients for early delivery to reduce the possibility of 
inappropriate intervention. 
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Discussion 


DR. WILLIAM K. GRAVES, San Francisco, California. 
It seems well to remind ourselves occasionally that as 
obstetricians we supervise a process which is without 
serious complication in well over 50 per cent of cur 


patients. The over-all perinatal mortality rate is ap- , 


proximately 2 per cent, while significant neurological 


morbidity in surviving infants may be guessed at.about. 


0.5 per cent. Justification for our existence is based, in 
part at least, on our efforts and results in improving 
these figures. Training, empirical rules, and art of in- 
tuition are necessary for us, but we must continue to 
assess carefully objective methods of determining the 
status of the fetus. 

It has long been known that certain maternal dis- 
eases are associated with increased risk to the perinate, 
but in an individual patient it is not possible to predict, 
by clinical methods alone, whether or not a fetus is in 
jeopardy. Therefore, we welcome Dr. Bashore's 
presentation of a relatively new method for fetal as- 
sessment during late pregnancy and labor. 

In review, we will recall that the greater than 3,090- 
fold increase in urinary estrogen levels in term preg- 
nancy compared to values in the nonpregnant women 
is essentially due to placental production. Estriol com- 
prises 80 to 95 per cent of this estrogen excretion and 
fortunately has relatively modest estrogenic activity. 
The major estrogen precursor is dehydroepiandros- 
terone sulfate produced by the strikingly hyper- 
trophied fetal adrenal gland. Thus, the development 
of urinary estriol assays in assessment of the fetal- 
placental unit has occurred. But this method has sev- 
eral significant disadvantages: (1) the possible loss of a 
portion of the 24 hour urine specimen; (2) a several to 
24 hour lag in receipt of the assay report compared to 
the fetal status at a given time; (3) maternal impair- 
ment of renal function by acute pyelonephritis, hyper- 
tension, or pre-eclampsia which can produce decreased 
urinary estriol levels not necessarily reflecting fetal 
status or which at least introduces another variable; (4) 
wide variations of urinary estriol values which occur 
normally among ‘individuals at the same stage of preg- 
nancy, requiring serial determinations for the base 
line. . 
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Dr. Bashore’s normal patients obligingly demon- 
strated values falling between the mean and two stan- 
dard deviations i in nearly all cases, but in numbers this 
represented a fluctuation of about 7 to 19 ng. per milli- 
liter. Therefore, serial determinations are still neces- 
sary. Average diurnal variation was not present, but 
consecutive daily fluctuations approximating 50 per 
cent were observed. 

In his evaluation of high-risk pregnancies, there 
was no useful deviation from normal in patients with 
diabetes and mild pre-eclampsia. The two neonatal 
deaths occurring in these categories were unrelated 
to measurable fetal status: 

Patients suffering from more severe pre-eclampsia, 
chronic hypertension, and intrauterine growth retar- 
dation presented disease more frequently associated 
with placental dysfunction. In these categories low 
plasma Ez levels were closely correlated with subop- 
timum: perinatal outcome: Normal estriol values in 
three severely Rh-sensitized patients who were deliv- 
ered of stillborn infants corroborates urinary estriol 
studies, probably reflecting greatly increased pracena 
size. : 

In a comparison of urinary and plasma assays, it 
would seem that the latter presents distinct advantages: 
(1) The specimen is readily obtained and a lost portion 
is no problem; (2) the time lag between test results and 
the point in time reflected by the test will diminish; (3) 
impaired maternal renal function i is ; eliminated as a var- 
lable. ' 
However, and not unexpectedly, serial determina- 
tions to establish the normal range for a given patient 
are still desirable if not necessary. 

Ás has been the case with urinary assays, Dr. Bashore 
has wiselv concluded that plasma estriol determina- 
tions should be considered as one of a battery of tests in 
assessment of the obstetric patient with a disease which 
subacutely or chronically places her fetus at increased 
risk. However, it seems to have the potential for being a 
valuable, even integral, member of that team. 

Since estetrol or E; is considered to be a specific 
product cf the fetal liver, relying on the placenta only 
for transport, why not assay this substance to assess the 
fetus. and human placental lactogen to evalute the 
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placenta, or at least the placental size? I am aware of 
the equivocal results of Tulchinsky and others in di- 
abetic pregnancy evaluation, but, in view of the over- 
riding importance of diabetes in high-risk fetuses gen- 
erally, I wonder if it should not be pursued further. 

DR. KEITH C. WHITE, Long Beach, California. At 
Women's Hospital in Long Beach, we have recently 
_ instituted determination of plasma rather than urinary 
estriol. I did not find in Dr. Bashore's paper whether 
he is doing daily studies on these patients; I had a 
feeling that is was less frequent than that. It is an ex- 
pensive procedure but we find that with the increased 
volume the costs can be brought down. I am not sure of 
the exact numbers but our cost is about $25.00 fcr the 
first estriol determination, and the repeat assays are 
roughly $5.00 each. A diabetic patient may be followed 
from 32 weeks, and if daily estriol assays can be made 
for somewhere in the realm of $200 it is fairly accept- 
able. : 

We have the specimens drawn between 9:00 and 
10:00 in the morning. The reports are phoned to the 
physician in the afternoon. We use a report sheet that 
includes the normal and the two standard deviations 
and is kept in the laboratory. Each day a photocopy is 
sent to the physician ordering the test. We found this to 
be an excellent service and found it useful not only in 
absolute numbers but also in daily tests. If there is a 
drop of 50 per cent or more, it is almost certain that 
there are some problems. 
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DR. BASHORE (Closing). We have not measured estet- 
rol in high-risk pregnancy patients, and I have .no 
knowledge concerning estetrol values in diabetic pa- 
tients or their usefulness in this complication of preg- 
nancy. 

In answer to Dr. White’s question as to the frequency 
of plasma estriol sampling in high-risk pregnancy pa- 
tients, I would state that we had no established protocol 
concerning sampling in specific high-risk pregnancy 
groups. The frequency of sampling was left to the 
clinicians in charge of a particular case. However, I 
believe the question does touch upon several very in- 
portant pọints. It could be that with more frequent 
sampling in our series declining estriol values would 
have correlated significantly with fetal outcome of the 
high-risk pregnancy groups. Our method of defining 
declining estriol values was necessitated because of the 
number of values available for analysis. It would have 
been preferable to have compared the mean of several 
consecutive values with the last value prior to delivery 
as a more meaningful depiction of declining E; values. 
It is also apparent that frequent sampling is of im- 
portance in specific high-risk subgroups such as cases 
of diabetes. As noted, there may be sudden fetal com- 
promise in such cases which could be detected only 
with a daily determination of plasma estriol. 
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Fetal heart rate (FHR) variability is thought to be an important index of fetal health. in the 
presence of.normal variability, the fetus is vigcrous, but lack of beat-to-beat variability may 
be associated with fetal compromise. A distinction between short-term variability (STV) 
(beat-to-beat changes between successive beats) and long-term variability (LTV) (rhythmic 
fluctuations in FHR) has not been made to date. We have utilized computer programs to 
compare three pairs of mathematical indices and one visual index of FHR variability. 
Among the three pairs of indices designed for detection of STV arid LTV, de Haan's 
short-term and long-term indices exhibited the least interdependence, and tha long-term 
index was completely insensitive to artificially generated pure STV. Yeh's short-term and 
long-term indices exhibited substantial positive interdependence. Hon's visual index 
appears to detect LTV primarily rather than STV. When the effect of progression of labor on 
FHR variability was examined, no conclusions were possible because of inconsistencies 
between patients. Ultimately, the clinical value of any one of these indices awaits testing of 
their ability to define fetal well-being or fetal distress. (AM. J. OBSTET. GYNECOL. 128: 381, 


1977.) 


FETAL HEART RATE (FHR) monitoring has been 
widely accepted as a valuable clinical tool for intrapar- 
tüm management, especially in the case of high-risk 
patients. Empiric clinical findings have shown that cer- 
tain FHR patterns, particularly certain transient decel- 
erations associated with uterine contractions, are fre- 
quently associated with fetal hypoxia.’ Moreover, FHR 
base-line deviations from the normal range of 110 to 
160 beats per minute are sometimes related to fetal 
distress. | 

The basic rhythm of the fetal heart is provided by 
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intrinsic pacemaker activity. This intrinsic rate is mod- 
ified by the autonomic nervous system.’ It has been 
proposed that, in addition to a constant vagal tone, 
there is an oscillatory vagal tone which acts on the in- 
trinsic rate, giving a slightly variable time between ad- 
jacent cardiac contractions.’ This interpretation is sup- 
ported clinically by the observed disappearance of the 
variability of FHR upon administration of a vagolytic 
drug such as atropine and preservation of the variabil- 
ity on administration of a sympatholytic drug such as 
propranolol.* Responses of the fetal autonomic system 
to intrauterine stress also contribute to the variability of 
the FHR as shown by the diminution of the pattern 
during uterine contractions. Caldeyro-Barcia® noted 
that the FHR pattern consists of two phenomena: (1) 
very rapid fluctuations, so-called short-term irregular- 
ity or variability (STV); and (2) slow fluctuations, so- 
called long-term irregularity or variability (LTV), seen 


as dips, decelerations, oe oe 


ese at £i beat-to-beat vari- 





Recent evidence s fs 
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Table I. Taxonomy of indices ' 





STV indices 
r. Scale free 
STI (short-term index—de Haa) 
DI (differential index—Yeh) 
. 9. Not scale free 
SH (short-term variance—Heilbron) 


LTV indices. 
1. Scale free 
II (interval index— Yeh) 
2. Not scale free 
LTI (long-term index—de Haan) 
LH (long-term variance—Heilbron) 
VRI (visual range index—Hon) 


Balance between LTV and STV 
.]. Scale free 
_ A (autocorrelation coefficient—Heilbron) . 


Table II. Variability indices computed from test data _ 






. Sinusoidal 





Pure STV 


STV . E NE E 
STI* 0.0687 0.2315 . 0.0025 0.0034 
DI T 31.04 116.2 1.200 1:540 
SH.  . 12.50, 50.00 0.6000 `- 0.7700 

LTV a ae: l 
LTI 0.0000 0.0000 185.0 196.7 
II - 0.0319 0.1164 0.1721 0.1732 

m 0.0400 0.0800 68.14 770.10 ' 

Balance STV, LTV | l 
A . — 1.0 —1.0 +1.0' +1.0 


T-mean (msec.) 392.5 ‘430.0 3963 405.6 


*See Table 1 for taxonomy. 


t 
‘ 


ability in FHR during labor and delivery correlates with 
the neonatal condition at birth and subsequent infant 


survival and morbidity.* ? The absence of FHR vari- i 


ability can be associated with fetal asphyxia. 
Several investigators have described methods for 


quantifying FHR variability. Hon’ described a visual 


index related to the amplitude of variation. De Haan 
and associates”? and, Yeh and associates" have each de- 
rived pairs of indices in which one index is designed to 
detect STV and:the other, LTV. Another pair of oe 
ces, similarly intended, is proposed by. us. 

This study assesses these three ‘pairs of indices vié 


respect to their specificity in detecting STV and their 
statistical interdependence in the presence of actual 


FHR data. Additionally, all of the above-mentioned in- 
dices are examined for trends exhibited E pro- 


“gression of labor. ` 


Clinically described STV and LTV paners are not 
quantitatively defined, a fundamental.need in this area 
of investigation. We use the terms "pure STV" and 
"pure LTV” for convenience in referring to idealized 


i June 15, 1977 
Am: J. Obstet. Gynecol. 


FHR patterns relevant to our discussion. Pure STV 
is defined as alternation between two fixed interval 
lengths. Pure LTV, meaning variation in interval 
length with no change between successive intervals, 


' cannot exist but is approximated by periodic variations 


with ouad long, periodicity. 


Material and methods 


‘The four methods of quantitating FHR variability 
compared in this study. are listed and described below. 
Hon's visual range index (VRI). Hon! has proposed 
the use of a template containing five pairs of lines at 
different distances apart. The template is placed ón the 


. FHR tracings, and a pair of lines is selected which best 


encloses the variable pattern. The pattern is classified 
as “minimal,” “decreased,” “moderate,” “increased,” 
“marked” variability, depending upon the Manum 
of the lines. In our study, Nos. 1 through 5 have been 
assigned to the five pairs of lines with 1 corresponding 
to “minimal” and 5 corresponding to “marked.” ` 
De Haan's indices. De Haan and. associates" ™ © 
have presented a graphic method with the use of com- 
puter analysis of the FHR patterns. Consecutive time 


intervals between beats are plotted against each other 


and two functions are derived. The argument is the 
angle formed by the line from the origin to each plot- 
ted point with the abscissa. The modulus is the distance 
of the point from the origin. The argument represents 


STV of the FHR and'the modulus represents LTV; 
_ thus, the FHR variability is resolved into two simpler 


patterns. Histograms of the arguments and moduli are 
prepared, and the spread and amplitude of the max- 
ima of the histograms are used as indices in the evalua- 
tion of FHR variability. In our study, a short-term 
index (STI) and a long-term index (LTI) were derived 


from the arguments and moduli, respectively, 5y the 


interquartile range, a statistic describing the range of 
values within which the central 50 per cent of a distri- - 
bution falls. The details of calculation are preser: ted i in 
Appendix 2 (4, B, and C, 1). 

Yeh's indices. Yeh and associates"! proposed an- 
other numerical method consisting of two indices: the 
differential index (DI) which measures the S'TV in fetal 
R-R intervals and the interval index (II) which measures 
the LTV. The indices are calculated from a statistical 
treatment of the variance between successive beats. 
The indices are displayed numerically or in analogue 
form. The details of calculation are presented in Ap- 
pendix 2 (4, B, and C, 2). 

Heilbron’s indices. Heilbron, a coinvestigator in this 
study, derived three indices from -consideration of 
second-order interval distributions as defined by de 
Haan and associates! Heilbron's indices involve parti- 
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Fig. 1. FHR and IUP data generated by the IBM 370 computer after analogue-digital conversion. 
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e Fig. 2. Case 5; STI and LTI plotted against time sequence in labor. 
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Table III. Variability indices for all patients (mean values) 


June 15, 1977 
Am. J. Obstet. Gynecol. 


No medication 


15 18 E d ll 68 15 23 





Sample size 45 
STV indices* ] 
STI 0.0053 0.0090 0.0059 0.0139 0.0060 0.0053 0.0053 0.0060 
DI 18.02 26.06 20.39 65.61 12.84 7.225 11.13 27.85 
SH 8.150 12:27 8.934 44.66 5.331 3.228 4.642 16.49 
LTV indices 
LTI 33.41 38.97 26.71 36.21 29.24 15.73 21.72 29.13 
TI 22.84 27.66 20.52 68.72 16.94 11.73 12.23 38.47 
LH 20.99 24.32 18.09 48.01 14.92 10.86 10.96 23,833 
Balance STV, LTV , 
A +0.6667 +0.5475 —0.6093 —+0.2931 +0.7020 +0.7991 +0.6553 . 40.4127 — 
T-mean (msec.) 427.0 461.5 415.9 941.7 434.1 419.1 396.5 462.8 
*See Table I for taxonomy. 
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Fig. 3. Case 5; T-mean and DI plotted against time sequerice in labor. 


tioning the variance of a sequence of fetal R-R intervals 
into short-term variance (SH) and long-term variance 
(LH). A third index (A) was also derived to represent 
the intraclass autocorrelation coefficient relating SH 
and LH. A value of —1.0 for A indicates that the FHR 
data contain pure STV; a value of +1.0 indicates pure 


LTV. The details of derivation of Heilbron’s indices 
are noted in Appendix 2 (C, 3). 

Table I summarizes the taxonomy of the various in- 
dices used in this study. E 

Because uterine contractions are known to produce 
specific forms of LTV (early, late, and variable deceler- 






Alphaprodine 
hydrochloride 


 Case13^ i 

15 43 718. "032." . $2 | 
0.0072 ` 0.0051 0.0053 | 00100 ` 0.0049. 
18.51 18.99 55.67 . 19.70; “7.087. 
7.145 5831. +. 90.78 . ` 10.18 3.006 ; 
39.09 12.77. 73.49 46.22. ^ . $3.76 
93.40 - 14.86. 40.63 `. 38.77. . 18.10 
21.76 9.042 34.22 36.13 17.63 
-0.7952 40.4610 . 40.4529 740.7883 — 40.9197 ` 

^ 488.6 391.8 . 194°. 4994 .— 
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Chloroprocaine 
` ` hydrochloride 





371.1 





! t 
"ox 


ations and accelerations), we have chosen to examine, ` 


the FHR only during the intercontractile period. We’ 


programmed the computer to select out only: thóse ^ 
intervals of FHR data between uterine contractions. E 


with the use of the formulas and algorithms detailed in 
Appendix 1. A contraction was defined as an increase 
in intrauterine pressure (IUP) of >10 mm. Hg above 


base-line tonus lasting greater than 10 seconds-and oc- | 


curring at least 10 seconds after return to base-line 


of the preceding event NODI to be a | contrac-. ' 


tion. T 
Only human subjects with normal antepartum ‘and 


intrapartum courses ‘already undergoing FHR mon- 
itoring were used.in this study. Electrical activity of 
the fetal heart and intrauterine pressure (IUP) were- 


‘obtained’ with standard monitoring . techniques ‘and 


lisecond. The digital data were stored on a seven-track 


were processed by and recorded on.a two-channel 
strip-chart monitor (Corometrics FMS- 111). This mon- 
itor generated four voltages which were recorded 


on a foür-channel analogue tape recorder (Hewlett. - 


Packard 3960). The voltages were recorded on 1.0 ml: 
mylar recording tape at a speed of 15/16 inches per 
second and represented: (1) unedited fetal electrocar- 
diogram (RFECG), (2) FHR (computed by the monitor 
from the intervals between RFECG peaks [R-waves] by 
a peak-to-peak sensing cardiotachometer), (3) IUP, 


and (4) a square-wave voltage generated coincident S 


with eaċh detected R-wave by the monitor. — 


Channel 3 and 4 of- the analogue tape were tran- 


scribed by an analogue-digital computer (PDP 7) into 


calculated by the computer from the square-wave in- 
formation. The computer’s interval clock was set so as 
to measure the’R-R interval to the nearest 1/4 msec. 
and then to record the digital data to the nearest mil- 
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B tape for processing by an IBM 370 computer. The 
^7 IBM 370 was programmed to recognize contractions, 


to select intervals -of FHR data between contractions, 
and to calculate indices of FHR variability with the 


algorithms described above. Fig. ] is an example of 
- digitized data graphically displayed by the computer. 


Periodic samples of data were displayed and visually | 
examined from each patient following the analogue- 


to-digital conversion and prior to calculation of indices. 


This step was necessary both to obtain visual reassur- 
ance; as to the quality: of the data and to choose a 
pressure parameter value for contraction detection. 

_ Dependence between indices and time trends were | 


assessed. with the Kendall rank-order correlation 
‘coefficient tau. ‘Statistical analysis was performed 
with the Statistical TAM. for the Social Sciences . 


(SPSS). . = 


Results 


Analysis of artificial heart rate data. Before analyz- | 
ing FHR data from patients, we examined artificially 


generated FHR data. These data were created by com- 


puter and consisted of two sets of FHR records with 
pure STV and two sets with sinusoidally varying beat- 


"to-beat intervals. The two sets of pure short-term data 


were alternating rates, with the second set having a 


larger time interyal difference between beats than the ' 


first set. The two sets of sinusoidal data were of 


‘moderately long periods, the second set having a 


shorter period than the first. Variability indices were 


computed from these artificial data, and the results are 


shown in Table II. 
With the pure STV data, the T short-term indi- 


"ces (STI, DI, and SH) increase 3.63- to 4-fold from the 


first to the second set of data. However, differences are 
apparent between the various long-term indices. De 
Haan's.LTI is zero for both sets of data while Yeh's II 


| has residual positive value and increases in approxi- 
“mately the same proportion as the DI (3.65-fold versus 


3.63-fold) from the first to the second set of data. Heil- 
bron's LH also has a small positive value which de- 
creases slightly from the first to the second set of data. 
The autocorrelation coefficient (4) of Heilbron has a 


. value of -1.0 which is indicative of pure STV for both 


sets- of short-term data. | l 
With the sinusoidal FHR data, all three pairs of 


"> short-term and long-term indices behave similarly. The 
digital form. The time interval between heartbeats was ` 


short-térm indices incréase 1.28- to 1.36-fold, and the 
long-term indices increase 1.01- to 1.06-fold. 

. Actual. FHR data. Thirteen patients were mon- 
itored, -and..the FHR's were recorded and analyzed. 
Six patients received. no medications during labor, 


five received 20 - mg. of alphaprodine hydrochlo- 
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' Fig. 4. Case 5; II and SH plotted against time sequence in labor. 


ride,* and two patients were given the epidural anes- 
thetic agent chloroprocaine hydrochloride.t The mean 
values of the various indices for each patient are de- 
tailed in Table III. Case 4 was remarkable in that the 
fetus evidenced sustained bradycardia which proved to 
be due to congenital heart block. The fetus was other- 
wise normal and had Apgar scores of 8 and 9 at one 
and five months of life and normal umbilical cord 
blood gas levels at delivery. 

To determine the amount of interdependency be- 
tween the various indices, Kendall rank correlations 
were computed and are summarized in Table IV. 
Hon's VRI was computed in only five cases (Nos. 7, 8, 
9, 10, and 12). Of the three sets of indices, de Haan's 
STI and LTI are least dependent (median tau 0.27; 
p 7 0.05) and Yeh's indices DI and H are most depen- 


dent (median tau 0.58; p = 0.001). Among the STV - 


*Nisentil, Roche Labs., Div. Hoffmann-La Roche Inc., Nut- 
ley, New Jersey. l 


tNesacaine, Strasenburgh, Div. Pennwalt Corp., Rochester, 


‘New York. 


indices, DI and SH are very strongly correlated (median 
tau 0.94; p = 0.001) while STI in general appears to be 
only weakly related to the other two short-term indices. 
The VRI of Hon is best correlated with LTI and LH. 
However, these correlations are weak and the correla- 
tion was highly inconsistent from patient to patient. 

Figs. 2 to 5 depict the graphic display of the various 
indices plotted against time sequence for Case No. 5, 
and Table V summarizes the dependency of the vari- 
ous indices on time sequence for the four patients who 
received no medications during labor. In Cases 1 and 
3, a significant negative trend in several indices of both 
STV and LTV was exhibited, i.e., variability decreased 
as labor progressed. In Case 5, there was a significant 
positive trend in STI, LTI, II, and LH as labor pro- 
gressed. 


Comment 

Variability of FHR may be influenced by many fac- 
tors such as hypoxia, vagal tone, gestational age, 
uterine blood flow, various drugs, and others. A well- 
defined’ index of FHR variability that i$ predictive of 
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Fig. 5. Case 5; LH and A plotted against time sequence in labor. 


fetal distress or well-being would be a useful adjunct to 
the management of high-risk pregnancies. 

In this study we have compared four methods of 
quantifying FHR variability. Because the clinically de- 
scribed STV and LTV patterns are not quantitatively 
defined, there is no criterion for accuracy of STV and 
LTV indices for which clinical relevance can be 
claimed. We have examined the sensitivity of these in- 
dices with respect to artificial FHR patterns which have 
some features of clinical STV and LTV. Also we have 
examined the interdependence between indices, partly 
to assess the relatedness of the different methods. The 
interdependence between the short-term and -long- 
term indices is also of concern on the grounds that two 
indices are most informative if they are sensitive to 
different kinds of variation. 


The studies on artificial FHR show that, of the three 


LTV indices, only de Haan's LTI is totally insensitive to 
pure STV. The small values of Heilbron's LH (small 
relative to the values on tbe sinusoidal data) may be 
attributed to "end effects" which would vanish in very 
long sequences. However, Yeh's II undergoes the same 


relative increase between STV sequences Nos. | and 2 
as does DI, and these II values are substantial relative 
to their values for the sinusoidal data. The sensitivity of 
II to short-term variability is apparent. 

The STI and DI are based on closely related quan- 
tities. STI is the interquartile range of the quantities 
®; = arctan (Ti. 1/Tj), the polar coordinate angles of 
the points (Tj, Ti+ 1). DI is essentially the standard de- 
viation of the quantities d, = (T; — Ti+ DAT; + Tis 1). 
It follows that d; = (cos 2 4b)/(1 + sin 2 o). The trans- 
formation from ®, to d, has slope = — 1 everywhere, 
equalling —1 at b, = 45° and decreasing monotonically 
to —2 at c, = 0? and 90°. Thus, d, is essentially the 
same as ®, when T, and Tj. ; are close but has larger 
magnitude than d$, when T; and T; + are relatively far 
apart. The use of the standard deviation for DI instead 
of the interquartile range will also tend to make DI 
more sensitive to large relative changes between suc- 
cessive interval lengths. 

Yeh’s II is the sample coefficient of variation of the 
interval lengths. As such it should reflect both STV and 
LTV, and thus DI and II are expected to be somewhat 


388 . Laros et al. 


Table IV. Kendall rank correlations— 
interdependence of indices 






Kendall tau 





Indices 


STI, LTI* ~0,24 0.43 0.97 
STI, DI ~0.56 0.44 0.16 
STI, SH —0.58 0.48. 0.18 
LTI, II 0.35 0.76 0.56 
LTI, LH . 0.46 0.77 0.62 
DI, II 0.29 0.85 0.58 
DI, SH "0.90 1.00 0.94 
II, LH 0.56 0.96 0.83 
SH, LH —0.03 0.82 0.44 
VRI, STI 0.92 0.58 0.36 
VRI, LTI 0.35 0.54 0.48 
VRI, DI —0.13 0.44 0.24 
VRI, II —0.02 0.64 0.32 
VRI, SH —0.12 0.47 0.25 
VRI, LH ' 0.03 0.61 0.44 


*See Table I for taxonomy of incices. 


correlated. This anticipated interdependency is con- 
firmed in the above patient data where the median tau 
for DI, II is 0.58. . 

Heilbron's indices SH and LH are essentially func- 
tions of the sample variance and sample first-order au- 
tocorrelation of the interval lengths. As such, they are 
most appropriately applied to interval sequences which 
exhibit second-order stationarity. The superiority of 
the de Haan statistics in our patient material (median. 
tau for STI, LTI of 0.27) may reilect the nonstationar- 
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Appendix 
1. Recognition of uterine contractions. Let 
Y, = sequence of IUP's with i = 1,2, .... N where N = 
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Table V. Kendall rank correlátions—various indices 
versus time sequence 





Kendall tau 


STV. indices* 
STI —0.11 0.14 -0.12 0.24 O21f 90.20 
DI —0.47ł —0.16 -0.39$ 0.84 0.007 0.11 
SH —0.49T —0.16 —0.33 0.35 0.08 0.14 
LTV indices ! 
ETI —0.36$ 0.14 -0.394 0.16 0.30} -0.26 
II: —0.20 —0.01 -—0.49t 0.35 0.21¢ -—0.05 
LH —0.28 0.06 -—0.36: 0.81  0.29t —0.07 
Balance STV, LTV 
A 0.20 0.28 0.24 -0.35 0.13  —0.20 
T-mean  -—0.521 —0.291 0.09 -0.38 -0.08  —0.26 
(msec.) | 


*See Table I for taxonomy of indices. 
TP = 0.01. 
iP x 0.05. 


ity of the data and the fact that the de Haan statistics 
depend entirely on local characteristics of the interval 
sequence. The reason for the strong association of DI 
and SH is not readily apparent, aside from the fact that 
both indices use summations based on deviations from 
means. 

From the correlation between Hon's VRI and LTI 
and LH, it appears that visual evaluation of variability 
presently used clinically primarily results in detection 
of LTV and not STV. 
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number of patients. Let C; = sequence of cumulative 
times with i= 1, 2, ..., N: C, = Ti, C; = Ti + Ts; .. 
where T's are the time intervals between heartbeats. 


A 
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Fig. 6. Pure long-term FHR variability. 


Let L = the number of points around a selected point 
for calculations of slope and deviation. Let K = integer 
value of L/2. 


For j = k+1,.., N —k calculate: . 


k 
A= È Yer (1) 
. {= =k 
B k 
C € > C, « 1. (2) 
Ek | 
k — 
Slope: B, = ( È Ysi C +1) — AjC/L)/St. (3) 
k 
Sb (C RI pres Ap/L)/Sé = BP)(L = 2) (4) 


k 
È 


where S% = 3. Ca ê — C?/L. 
Eae 


„| OifS?<0 B 
! dIB/VS| if S > 0 


where t, is the noise tolerance index. 
Potential. on-set time: 


jẹ such that t,- o TP forie ln 
and B, +1: > O fori= 1, ..., n. 


Potential termination time: 


ji such that B,-;<Ofori=1,..,n 
and t+; > TP fori = 1,..., n. 


Contraction criteria: 


C; = C, > d. (1) 


If last preceding contraction times were Cx’, C,,), then 
we require C, > C,' + C. (3) 


Where TP, n, d, h, and C are adjustable parameters: 
TP - critical value for t; (6.0); n number of succes- 
sive points for which onset and termination criteria 
must be satisfied (10); d = minimum duration of con- 
traction (10 seconds); h = minimum "height" of con- 
traction (adjusted between 5 and 15); C = minimum 


. duration between contractions (10 seconds). 


2. Variability indices. Computations on z single un- 
interrupted sequence of R-R intervals (between con- 
tractions and other breaks in continuity and containing 
>70 points but « 2,000 points): Let T; = the R-R inter- 
val values where 1 — 1, ..., N. 

A. Computation of scalars. 


N 
T =( XT)/N. 
i= 


[ON = 4 
Sp = » (T, — TEN — » ; 
=] 
p = 0.25 (N + 1). 
J =[p] = largest integer in p: 
q-p-]J. 
B. Computation of arrays. 
d; = (Ty41 — TTi +: Ty). 
®, = arctan (T;431/T;) wherei- 1,..,, N - 1. 
ry = (TP +T). 
(GN = (PIT, sorted in increasing order. 


o {rp ff = (nif i sorted in increasing order. 


C. Compiiter scalars. 
(1) DE HAAN STATISTICS (INTERQUARTILE RANGES). 


STI = q(Pry - 25—995425)7 (10- qu + ped Dy). 


For some J, Jo tj <j, Ay > (Aj, TÀ.M2- E*h. (2 o LTI = q(t -prut yp) + (1 — qti «i-n Sro). 
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Fig. 7. Pure short-term FHR variability. 


(2) STATISTICS OF YEH AND ASSOCIATES. 
N- 1 S 
DI = {1900| £ E d)?]/(N ~ 2)? 


N-1 
where d = ( 2 dp /(N - 1). 
l pe ST. 

' 8. Heilbron statistics. These indices derive Fom 
consideration of second-order interval distributions as 
defined by de Haan and associates”? and the idea that it 
should be possible to partition the total variation in a 
sequence of intervals (Tj, i = 1, ..., n) into "short-term" 
and "long-term" components. First we give an intuitive 
. derivation without detailed definition of terms. 

Let v be the variance of the sequence. We wish to 
define quantities s and f on the sequence such that 


s?-4 vy - (1) 


where s and f are the short- and long-term indices. s 
and f are squared in (1) so that they are dimensionally 
like standard deviations, analogous to the de Haan in- 
dices. 

Fig. 6 represents pure long-term variation. with all 
points (T, .. 1, Ty) essentially lying on a 45? degree line. 
In this situation it is desired that 


s? =oand f? =v, (2) 


that is, all variation is long-term variation. If r is the 
ordinary correlation coefficient between subsequences 
(T1 1,172, ..., n and (Ti, i = 2,...,n), then essentially 


r=] í (3) 


in this situation of pure LTV. By ignoring the differ- 
ences in membership of the two subsequences, it can be 
argued that essentially 


mt 
il 
«o 


(4) 


where c is the covariance between subsequences. Thus 
we assume that the (auto)correlation coefficient r is 
given by (4) for an appropriate definition of v and c to 
be given later. 
Fig. 7, on the other hand, represents pure short- 
term variation where interval values alternate between 
two fixed values. In this situation, it is desired that 


1 


$ = y and f? = o; . (5) 


that is, all variation is short-term. Further, in this situa- . 
tion essentially 


r--l | 20 (6) 


Assuming equations (1) to (6), one comes to the fol- 
lowing definition of s and f.in terms of c and v: 


= (v — cy/2; B (7) 
f? = (v + cy2. 


Condition (1) is satisfied. With pure LTV, r = 1, soc = 
v and s? = (v-v)/2.= 0 as required. With pure STV; r= 
—l,soc = —v and f? = (v-v)/2 = 0 as required. Thus, s 
and 1 have the desired properties. 

To implement (7), we have chosen 


C= E Wit W,.,)/(n — 1), (8) 
"vm P p W) + (S22 W) — 1). 
where | 
W, =T, A a ym, | l (9) 


so that r = c/v is the intraclass autocorrelation 
coefficient. We have designated our short-term index 
as SH (calculated as s above),-our.long-term index as 
LH (calculated as' 2 above), and the autccorrelation 
coefficient r as A. 
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Discussion 


DR. ALFRED J. HELDFOND, Beverly Hills, California. 
Variability has been shown to be an important com- 
mentary of FHR pattern. It has been proved to corre- 
late with fetal Apgar scores and pH values. Actually, 
variability is demonstrated as "wiggles" on the FHR 
record. When it is present, the fetal condition is at least 
pretty good, despite decelerations; when it is absent, 
there are many possible explanations, of which drugs 
are the most common. 

Decreased variability by itself is almost never indica- 
tive of asphyxia, unless it is accompanied by decelera- 
tions. Clinically, good variability means good STV, 
while poor variability means poor STV. LTV is inde- 
pendent, and, most of the time, LTV correlates with 
STV. Where these dissociate, the predictive value is 
dependent on STV, not LTV, as in the ominous 
sinusoidal pattern where there is an increase in LTV 
and a decrease in STV. 


Artifacts, arrhythmia, and complex fetal electrocar- 


diogram signals may spuriously increase apparent vari- 


ability. Perhaps the most common cause of "exag- 


gerated variability" is the use of ultrasonic transducers. 


I am sure that Dr. Laros agrees that these calculations : 


should be restricted to direct techniques where the 
electrocardiogram is used as the trigger for the car- 
diotachometer. As the sign over Barry Schifrin's desk 
states: "All that wiggles is not variability.” 

Since its value had been shown, it seemed logical to 
quantify variability. The initial attempt was an eyeball 
technique with the use of rather arbitrary criteria for 
trough-to-peak distance. It was this method, we must 
remember, that was used in the correlation with Apgar 
scores, fetal pH, and the recovery of the newborn in- 
fant afflicted with respiratory distress syndrome. 

It seems to me that if an observer is present visual 
evaluation appears to be as good as a computer in dis- 
tinguishing variability. It is only when the monitoring is 
being performed without an observer, a questionable 


practice, that a computerized method offers an advan-. 


tage. 

I must give credit to Dr. Laros and his co-workers for 
their detailed study and especially since they are the 
first group, to my knowledge, who have compared 
their indices with those of others. | 


The question I submit is, "Is there any benefit clini- 


cally of one of these indices over the others?" If not, as 
I suspect, it speaks for the need of a better understand- 
ing of the physiologic basis of variability; if an appro- 
priate end point can be established, quantification 
should be simple. 

Dr. ROBERT GOODLIN, Sacramento, California. A 
couple of years ago, I attempted to look at all the com- 
mercial fetal monitors and see how accurate was their 


peak detection of the R wave, or amplitude detection of . 


the R wave, and I found a serious deficiency in every 
commercial apparatus, These machines often exag- 
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gerated or minimized the true variability. I was unable 
. to convince any of the manufacturers to provide a ma- 


chine that was precise. My first question to Dr. Laros is: 
“Did he ever look at the raw data, in regard to the 
relationship of the peak detection to the actual R 
wave?" "Garbage in, garbage out" is still part of the 


‘problem. 


Another question, did he ever actually measure 
(manually) the R-R interval variability and compare it 
with what the computer-says? In my opinion, STV isa 
“figment of imagination” of the computer because, 
when I have actually measured the beat-to-beat vari- 
ability (when the heart rate is relatively constant), STV 
does not exist in the sense that there is a sudden beat- 
to-beat change. The change always occurs (in my ex- 


perience) -cver four or five beats. I have never seen 


an instantaneous change in variability, as would be 
implied by the term “STV.” 

A number of years ago, it was claimed that, depend- 
ing upon how the data were processed, there were at 
least nine different interpretations of variability in any 
given recording. Presumably that number has been in- 
creased, and it seems to me that this sort of paper is 
almost like the ancients arguing how many angels can 


. dance on the head of a pin. We must correlate these 


computations with the clinical outcome. 

Midwives can tell us pretty well how most newborn 
infants are going to do, and I submit that that is all 
most of this type of data from beat-to-beat variability 
does. I have yet to see 2 paper that can take a specific 
beat-to-beat variability index, value, or whatever and 
say that this infant’s pH will be so-and-so. And until 
we can do that, it seems to me that there is no need to 
describe another formula for variability. 

Dr. LAROs (Closing). Dr. Goodlin is correct that we 
did accept the R-R detection of the fetal monitor, and 
we did not correlate it with R-R waves—that would be 
a worthwhile project. We did not take the FHR per se- 
but simply the coincident three-volt square wave gen- 
erated by the cardiotachometer with the detection. 

As far as correlating this with measure by hand, yes, 
we did, in the sense that we compared real tracings 
with the computer-generated tracings. I think the tim- 
ing inherent in the computer mechanism is far more 
accurate than laying a tape measure or a ruler on the 
FHR tracing and measuring the R-R in milliseconds 
that way. 

I think the most important observation is Dr. Good- - 
lin's point about the clinical validity. However, before 


"you can take a method and jump inco clinical validity, 


you have to have a valid and sensitive method. I think 
eyeballing an FHR tracing and saying that good vari- 
ability is shown may be like looking at a test tube full of 
blood and saying, “That person is not too anemic,” or 
"That person is very anemic.” There have been steps 
forward, and the first step was to devise a reproducible 
method of quantitating hemoglobin in grams per cent 
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and then going on to evaluation of clinical conditions. 
‘And that is, in fact; the purpose of this study, to de- 
velop reproducible methods of quantitating FHR vari- 
ability. x 


Dr. Heldfond, I thank you for your kind comments. 


I think you were the only person who fully appreciated 
the mathematical complexities of all of this, and 1 am 
. glad that the appendix wasn't too ominous. These were 
‘all done by direct techniques, and it is correct that indi- 


rect techniques with a Doppler device artificially gen- 


erate variability. However, we are at a point in time, for 
instance, when the various manufacturers are show- 
ing us devices with external electrocardiogram mea- 


june 15, 1977 
à Am. J. Obstet. Gynecol. 


surements and suggesting that this is much truer beat- 
to-beat variability. Again, here is a situation where we 
have a quantitative method and are in a position to 
compare output generated by an external electrocar- 
diogram and an internal electrocardiogram, and, in 
fact, look at some numbers and see if they are the same, 
rather than just lay two tracings down and wonder, “Do 
these look the same?" 

Last, the physiologists tell us that STV is ein 
quite important in variability measured in milliseconds 
and, in fact, thousandths of milliseconds. So this is an 
area that still does need clinical validation, and I hope 
this will be forthcoming shortly. 
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The versatile, new colposcope from 
Frigitronics is an invaluable diagnostic tool 
for your practice. Using computer-designed 
optics and a brilliant controllable light 
source, this fine instrument presents a 
superb stereoscopic image of magnified 
tissues and exposed landmarks, not visible 
to the unaided eye. 


The Frigi-colposcope is 100° American 
made and features interchangeable 
oculars, to offer magnifications from 10x to 
40x. Convenient, large controls, for easy 
accessibility, aid in precise positioning and 
focus adjustment. And a red-free green 
filter, to emphasize vascular patterns, is built 
in and controlled by a simple toggle wheel. 


Colpophotography is possible with a 
special camera adaptor. A useful consultation 
tube is also available for simultaneous 
viewing by a student or associate. 


The Colposcope from Frigitronics 
combines European experience with domestic 
engineering te provide a high-quality, all 
American made instrument — with prices 
starting under $2,000. 
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Why pregnant patients get along 
so well with Abbott hematinics. 


(And vice versa.) 


Minimal chance of gastric upset. 
To minimize gastric distress—an important consideration in 

pregnancy—Abbott hematinics supply iron in controlled-release 
form: the Gradumet* It's patented. 


The Gradumet is engineered to deliver maximum release of iron 
after the tablet passes the stomach. 


Right amount of Folic Acid. 
Both Abbott hematinics contain the exact U.S. RDA’ of folic acid 


for pregnancy —800 mcg. 


Optimal patient compliance. 
Dosage is once-a-day; helps to assure patient cooperation: 


1. U.S. Pat. No. Re. 27,107. 


2. Federal Register, 41:46172, Oct. 19, 1976. 
3. Porter, A.M.W., Brit. Med. J., 1:218, 1969. 


Fero-Folic-500'» 


Controlled -Release Iron 
525 mg. of Ferrous Sulfate (equivalent to 105 mg. elemental iron) 


Plus Enhanced Iron Absorption 


500 mg. Ascorbic Acid (as sodium ascorbate) 
Plus 800 mcg. of Folic Acid 


Indications: For the treatment of iron deficiency and pre- 
vention of concomitant folic acid deficiency in non-pregnant 
adults. Also indicated in pregnancy for the prevention and 
treatment of iron deficiency and to supply a maintenance 
dosage of folic acid. Contraindication: Pernicious ane- 
mia. Warnings: Folic acid alone is improper therapy in the 
treatment of pernicious anemia and other megaloblastic 
anemias where vitamin B:2 is deficient. Precaution: Where 
anemia exists, its nature should be established and under- 
lying causes determined. Fero-Folic-500 contains 800 mcg. 
of folic acid per tablet. Folic acid especially in doses above 
1.0 mg. daily may obscure pernicious anemia, in that he- 
matologic remission may occur while neurological mani- 
festations remain progressive. Adverse Reactions: The 
likelihood of gastric ihtolerance is remote. If such should 
occur the tablet may be taken after a meal. Allergic sensi- 
tization has been reported following both oral and paren- 
teral administration of folic acid. 


Iberet-Folic-500'» 


Controlled Release Iron 


525 mg. of Ferrous Sulfate (equivalent to 
105 mg. elemental iron) 


Plus Enhanced Iron 
Absorption 


500 mg. Ascorbic Acid (as sodium as- 
corbate) 


Plus the B-Complex 


Niacinamide, 30 mg.; Calcium Panto- 
thenate, 10 mg.; Vitamin B: (Thiamine 
Mononitrate), 6 mg.; Vitamin Ba (Ribo- 
flavin), 6 mg.; Vitamin Be (Pyridoxine 
Hydrochloride), 5 mg.; Vitamin Bio 
(Cyanocobalamin), 25 mcg. 


Plus 800 mcg. of Folic Acid 


Indications: In non-pregnant adults, for 
the treatment of iron deficiency and 
prevention of concomitant folic acid 
deficiency where there is an associated 
deficient intake or increased need for 
the B-complex vitamins. Also indicated 
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in pregnancy for the prevention and 
treatment of iron deficiency where there 
is a concomitant deficient intake or in- 
creased need for B-complex vitamins 
(including folic acid). Contraindication: 
Pernicious anemia. Warnings: Folic 
acid alone is improper therapy in the 
treatment of pernicious anemia and 
other megaloblastic anemias where vi- 
tamin Bia is deficient. Precaution: 
Where anemia exists, its nature should 
be established and underlying causes 
determined. Iberet-Folic-500 contains 
800 mcg. of folic acid per tablet. Folic 
acid especially in doses above 1.0 mg. 
daily may obscure pernicious anemia, 
in that hematologic remission may oc- 
cur while neurological manifestations 
remain progressive. Adverse Reac- 
tions: The likelihood of gastric intoler- 
ance is remote. If such should occur, 
the tablet may be taken after a meal. 


Allergic sensitization has 
been reported following both 
oral and parenteral adminis- $ assort 


tration of folic acid. 7033181 
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how do they function in the palliative 
treatment of inoperable endometrial cancer? 


Most studies indicate a direct action of progestins 
on the neoplastic cell without any effect 


mediated by extrinsic mechanisms. However, other 


theories such as immunosuppression and 
changes in endogenous sex steroid environment 
have been suggested. 


The evidence for 

a direct cellular effect 

There is suggestive evidence that a local effect 1s 
the mechanism by which progestational agents 
act on endometrial cancer. It is well known that 
endogenous progesterone has an antimitotic 
influence on the luteal phase of the menstrual 
cycle. Pharmacologic doses of synthetic proges- 
tins can reverse benign, atypical changes in the 
endometrium. 


In vitro results cannot be extrapolated to clinical 
practice; however, in laboratory cultures, proges- 
terone has been shown to exert a local effect on 
adenocarcinomatous tissue. In an experiment 
involving human endometrial adenocarcinomas 
grown in tissue culture, virtually all the neo- 
plasms tested were sensitive to the addition of 
80ug/ml of progesterone to the culture. While 
survival of control tumors was excellent, proges- 
terone treatment resulted in advanced or total 
necrosis in all but one of ten tumor samples: 
Clinical experiments have shown that metastatic 
lesions in the vagina diminish markedly in size 
after direct injection of progestin into the tumor. 
In another clinical investigation, direct injection 
of progestational agents into the cavity of the 
uterus has resulted in a secretory effect in nor- 
mally proliferative and hyperplastic endome- 
trium, and marked necrobiosis of endometrial 
cancer cells? 

1. Nordqvist RS: Hormone effects on carcinoma of the human 


uterine body studied in organ culture. Acta Obstetrica Et Gynaecolo- 
gica Scandinavia 43:296-307, 1964 
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Perhaps the most compelling evidence of a direct 
cellular effect rests on the in vivo observation that 
progestin therapy can produce similar histologic 
changes in both normal and adenocarcinomatous 
endometrial tissue. Serial biopsies have shown 
that the result in both cases is: (1) an initial secre- 
tory effect on the cytoplasm, (2) a disruption of 
the glandular architecture, (3) a marked decrease — — 
in mitotic activity and (4) epithelial atrophy with 
decidual reaction in the stroma. In adenocarcin- 
oma of the endometrium, these histologic changes 
have culminated in the arrest of progress of 
malignancy in both the uterus and the metastases. 


The weight of the evidence clearly points toward 
a direct effect of progestin on endometrial carcin- 
oma. Continued investigation at the cellular level 
may well point the way toward a better under- 
standing of the response of endometrial carcinoma 
to progestin therapy. 


Immunosuppressive mechanism: 

apparently not a factor 

There are strong indications that a positive corre- 
lation exists between cancer remissions, including 
adenocarcinoma of the endometrium, and the 
total number of lymphocytes in peripheral blood. 
Recent work has shown that treatment with pro- 
gestins does not affect total peripheral lympho- 
cyte count in endometrial cancer patients who 
respond to therapy. At the tissue level, lympho- 
cyte infiltration of the neoplasm was not seen in 
periodic biopsies. Further, no change was noted 
in serum protein determinations or in the elec- 
trophoretic pattern of the immunoglobulins. 
These negative findings suggest that an immuno- 
suppressive mechanism may not be involved 

in the action of progestins on endometrial cancer. 


9. Kistner RW, Griffiths CT: Use of progestatiqnal agents in the 
management of metastatic carcinoma of the endometrium. Clinical 
Obstetrics and Gynecology 11:439-456, (June) 1968 
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Depo-Provera. 
MEDROXYPROGESTERONE ACETATE SUSPENSION, 


USP URJOH 


Each ml contains: 


Sterile Aqueous Suspension 
100mg/ml 400 mg/ml 


Medroxyprogesterone Acetate 100mg 400 mg 
also 
Polyethylene Glycol 4000 27.6 mg 20.3 mg 
Polysorbate 80 1.84 mg 
Sodium Chloride 8.3 mg 
Methylparaben 1.65 mg 
Propylparaben 0.18 mg 
Sodium Sulfate Anhydrous 11 mg 
Myristyl-gamma-picolinium 

Chloride 1.7 mg 
Water for Injection qs qs 


When necessary pH was adjusted with sodium hydroxide 
and/or hydrochloric acid. 

Description and actions Medroxyprogesterone acetate is a 
derivative of progesterone. 

Indications Adjunctive and palliative therapy for inopera- 
ble, recurrent and metastatic endometrial carcinoma. 
Contraindications Thrombophlebitis, thromboembolic dis- 
orders, cerebral apoplexy, or history of these conditions; 
markedly impaired liver function; carcinoma of the 
breast; undiagnosed vaginal bleeding; missed abortion; 
and known sensitivity to medroxyprogesterone acetate. 
Warnings 1. Immediately discontinue administration 
should any of the following thrombotic disorders occur or 
be suspected: thrombophlebitis, cerebrovascular dis- 
orders, pulmonary embolism, retinal thrombosis. 

2. Beagle dogs treated with medroxyprogesterone acetate 
developed mammary nodules some of which were malig- 
nant, Although nodules occasionally appeared in control 


quate diagnostic measures in Cases of undiagnosed vaginal 
bleeding. Advise pathologist of therapy when submitting 
relevant specimens. Carefully observe patients with his- 
tory of psychic depression and discontinue drug if serious 
degree of depression recurs. Any possible influence of 
prolonged therapy on pituitary, ovarian, adrenal, hepatic, 
or uterine function awaits further study. Decreased glu- 
cose tolerance has been observed in a small percentage of 
patients on estrogen-progestin combinations, therefore, 
carefully observe diabetic patients receiving progestin 
therapy. Age constitutes no absolute limiting factor, 
although onset of climacteric may be masked. Because of 
the occasional occurrence of thrombotic disorders (throm- 
bophlebitis, pulmonary embolism, retinal thrombosis, and 
cerebrovascular disorders), in patients taking estrogen- 
progestin combinations and since the mechanism Is 
obscure, the physician should be alert to the earliest man- 
ifestation of these disorders. 
Adverse reactions In a few instances a residual lump, 
change in color of skin, or a sterile abscess has developed 
at the site of injection of medroxyprogesterone acetate. 
The following have been reported: breast tenderness or 
galactorrhea in a few instances; an association between 
administration early in pregnancy and the occurrence of 
congenital malformations (see also WARNINGS); in an 
occasional patient nervousness, insomnia, somnolence, 
fatigue or dizziness; thromboembolic phenomena includ- 
ing thrombophlebitis and pulmonary embolism; occa- 
sional sensitivity reactions including pruritus, urticaria, 
angioneurotic edema, generalized rash and anaphylaxis; 
acne, alopecia and hirsutism in a few patients; jaundice 
including neonatal jaundice in a few instances; rare Cases 
of nausea, headache and hyperpyrexia. 
The following adverse reactions have been observed in 
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Sarcoma-like benign pelvic tumors: Three case reports 


JOHN A. KIRK, M.D. 
Eugene, Oregon 


THIS 1s a report of a personal series of three cases of 


benign pelvic tumors having many of the clinical fea-, 


tures of sarcoma. 


Case reports 
Case 1 (proliferative fasciitis). A 21-year-old woman 


(para 1) noticed a tumor in the region of the perineum : 


approximately six weeks previously. The tumor ap- 
peared to enlarge rapidly and become uncomfortable 
on sitting. There was no associated redness, tender- 
ness, or abnormal discharge. Examination revealed a 
tumor about 5 cm. in diameter located midway be- 
tween the labia majora and the pubic ramus in the area 
of the ischiorectal fossa. The tumor appeared to be 
fairly well circumscribed and not adherent to the skin 
_ or deep fascia. There was no fixation of the tumor and 
itappeared to have a solid consistency. The patient was 
admitted to the hospital for surgical removal. The 
tumor was dissected out of its space. There was no 
` capsule or cleavage plane. The pathology on frozen 
section indicated a low-grade fibrosarcoma, and a deci- 
sion was made to return the patient to her room and 
wait for permanent sections the following day. The 
permanent sections indicated a diagnosis of fibrosar- 
coma. The patient was again operated upon, and a 
wider dissection of the area was done, with removal of 
the contents of the ischiorectal space and the paravagi- 
nal area. Further consultation on the pathology 
changed the diagnosis to one of proliferative fasciitis. 


The microscopic slides of the tumor were sent to Dr. E. ' 


H. Soule! at the Mayo Clinic who concurred in the 
diagnosis of proliferative fasciitis. He added this de- 
scription: "The lesion is somewhat atypical in that it is 
more fibrogenic and there is a scarcity of proliferating 
capillaries. However, the advancing edge of the lesion 
into the fat together with the foci of loosely arranged 
proliferating fibroblasts is enough to substantiate the 
diagnosis." 


Comment. Interest in proliferative fasciitis tumors 
was heightened by Konwaler and associates? in 1955. 


From the Sacred Heart General Hospital. 
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Since that time, there have been many cases reported. 

Most of these cases involved the upper extremities, al- 
though other areas of the body, including the breast, 
may be involved. Terminology has not been consistent 
in the literature with the use of such terms as 
pseudosarcoma and fibromatosis. Nodular, infiltrative, 
and proliferative terms have been used in association 
with fasciitis. Chung and Enzinger? suggest that the 
term proliferative fasciitis be reserved for this particu- 
lar type of pseudosarcomatous process for it “under- 


scores its kinship to both proliferative myositis and 


nodular fasciitis." The rather rare location of our case 
is of interest. From case histories of this tumor, eight 
weeks is the average time of observation before pa- 
tients seek medical care, which emphasizes the rapid 
growth characteristic of this tumor. Our case was ob- 
served for six weeks. Pregnancy or steroids are not 
particularly associated with this tumor although in our 
case it occurred approximately five months after preg- 
nancy. 

Proliferative fasciitis has been characterized as a be- 
nign reactive proliferation of fibroblasts with a distinct 
microscopic pattern that superficially resembles sar- 
coma. Chung and Enzinger® stated that the architec- 
tural pattern is irregular and lacks the herringbone 
pattern cr the arrangement of cells in intersecting fas- 
cicles of fibrosarcoma. Variable numbers of inflam- 
matory cells may be present, although these lesions 
have been cultured both aerobically and anaerobically 
and no bacteria have been found. Proliferating en- 
dothelial cells forming small vessels are a prominent 
part of the histologic pattern, usually around the pe- 
riphery cf the tumor. The presence of many mitoses is 
a sine qua non not of malignancy but of accelerated 
proliferation. 


Case 2 (Gauiseuldaponeueouie fbrosis or desmoid 
tumor). A 19-year-old woman (gravida 1, para 0) was 
seen on August 25, 1972, for a premarital examination. 
Her menstrual history was normal except for her last 
menstrual period which was 40 days previously. On 
pelvic examination there appeared to be a tumor mass 
in the right side of the.vagina and pelvic area, about 10 
by 7.5 by 3.5 cm. in size. The tumor began at about the 
midvagina. and extended up the lateral pelvic wall, 
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pushing the vagina and cervix aside and extending 


just short of the sacral promontory. It appeared to be ` 


fixed to the lateral pelvic wall and the consistency 
was of a firm rubbery nature. intravenous pyelo- 


gram (IVP) and pelvic x-ray examinations were nor- . 


mal. She was admitted for surgical biopsy and ex- 


ploration, and a vaginal approach was attempted. A - 


biopsy was done and revealed benign connective 
tissue which was not diagnostic. The vaginal incision 
was closed, and a laparotomy was then performed 
to determine if the tumor could be removed abdom- 
inally. Upon evaluation of the tumor, it was soon 
apparent that it had infiltrated into the side of the 
bony pelvis, involving the ureter, major nerves, and 
blood vessels. At this point we elected to close and refer 
the patient elsewhere. Consultation with our patholo- 
gist confirmed the fact that this was a case of benign 
proliferative fasciitis. After consultation with the fam- 
ily, she was referred to the Mayo Clinic. Dr. J. H. Pratt 
decided to perform a vaginal biopsy to ascertain more 
closely the.nature of the tumor, and a uterine aspira- 
tion was done. The pathologic diagnosis was that of 
fibromatosis with marked hyalinization. Several days 
later, the tumor was removed. At laparotomy, it was 
noted that the tumor had infiltrated the obturator 
fossa, and the internal iliac artery was ligated, as were 
the gluteal, uterine, and pudendal arteries. The tumor 
was mobilized to a point of attachment to the lower 
portion of the ischium and fascia over the levator mus- 
cles. After the tumor was separated from the uterus, 
rectum and sciatic nerve, the lateral aspect of the 
tumor then was removed from the pelvic wall. The 
final pathologic diagnosis of musculoaponeurotic 
fibromatosis (extra-abdominal desmoid tumor) was 
made. The patient made a good recovery and was 
cautioned not to become pregnant for a year. Opera- 
tion was performed on September 29, 1972, and the 
patient was checked periodically with no recurrence 
noted. On July 9, 1973, the woman returned to the 
office for a pelvic examination, and she gave a history 
of being at eight weeks of gestation. Examination six 
weeks later revealed an occurrence of a similar tumor 
which was present on the right side of the sacrum and 
in the same position relative to the sacrum as that of the 
previous tumor, only on the other side. This tumor 
measured about 4 by 8 by 4 cm. This time we elected to 
observe the tumor throughout pregnancy; since the 
tumor impinged upon and obstructed the pelvic canal, 
cesarean section was elected for delivery. During the 
time of cesarean section, an opportunity was presented 
to further evaluate the tumor. The tumor appeared to 
be much as it had been on pelvic examination. Exam- 
ination again in June, 1974, revealed no change in the 
tumor, and she was again referred back to the Mayo 
Clinic. On July 31, 1974, she was given 30 mg. of dexa- 
methasone for recurring severe hives. She was seen 
on September 26, 1974, at the Mayo Clinic, and I re- 
ceived a letter from the Chairman of the Department 
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saying that the tumor was not present and examination 
was entirely normal. Re-examination in my office, 
much to my surprise, revealed the fact that the cumor 
had spontaneously regressed. 


Comment. Desmoid tumor or musculoaponeurotic 
fibrosis was originally applied to the fibromatoses that 
involve the musculature of the abdominal wall of. 
women who had recently been prégnant.* These 
tumors are infiltrative and attempts to remove them | 
frequently fail. They do recur and spontaneously re- 
gress. This case is an example of this tendency, and its 
location is rather unique, although there is a case re- 


‘port’ of à desmoid tumor involving the bladder which 


was thought to be, on pelvic examination, an ovarian 
tumor. Caldwell’ reported a large 15 by 17 cm. des- 
moid tumor which was observed over a five-year 
period with almost complete regression. Radiation 
therapy® has been used for recurrences with rather 
mixed results. Its efficacy 1s questioned because of the 
known tendency for these tumors to regress spontane- 
ously. 


Case 3 (ganglioneuroma). A 20-year-old woman 
(para l, gravida 2) at approximately eight weeks of 
gestation had a large mass adherent to the pelvic wall 
which measured approximately 9 by 15 by 4 cm. It 
began at the tip of the coccyx and projected above the 
sacrum, pushing the uterus forward and to the left. 
X-ray studies indicated no bony or urologic involve- 
ment. At laparotomy, the tumor was dissected out of its 
position just anterior to the sacrum and to the right. 
Since the tumor was adherent to the coccyx and lower 
sacrum, these were removed along with the tumor. It 
did not seem possible to remove the tumor without 
removing the coccyx and lower portion of the sacrum. 
The diagnosis of ganglioneuroma was made. This pa- 
tient made an uneventful recovery, and the pregnancy 
went to term. She was delivered uneventfully, and 
there has been no recurrence of the tumor after a 
period.of 17 years. 


Comment. Ganglioneuromas may occur in any part 
of the sympathetic chain and also may occur in the 
adrenal medulla. These tumors are characterized as 
circumscribed and encapsulated tumors; however, they 
present a surgical challenge for complete removal be- 
cause of their unusual adherence and infiltration. The 
principal histology of a ganglioneuroma consists of . 
Schwann cell cords arranged in interlacing fascicles. 
Binucleated or multinucleated cells are commonly 
present in ganglioneuromas but not in normal gangli- 
on cells. If mitoses are present, the diagnosis would be 
changed to ganglioneuroblastoma. There are several 
recorded examples of ganglioneuromas complicating 
pregnancies as reported by Carpenter and Kernohan.® 


l Gánglionéuiromas also have: been ‘Known, tö- regress", 
“spontaneously, but there have been deaths because of. 
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inoperability and in surgical attempts; to. coriplétely:" 
remove the tumor which. may intimately: ‘involve’; 
major blood vessels. Hormonally functioning benign. 


. gangliomas do occur? Althóugh ganglioneuromas are. 
T€ generally benign.tumors composed of. mature tissue, .. . 
3 they, are - closely” related to the primitive malignant: 
‘neuroectodermal tumors. » Rapid growth is not a, 


characteristic of a. mature ganglioneuroma. A tumor: 


|... on biopsy may represent as benign; «however, there’ s 
i may be primitive malignant elements present in other., 
parts ‘of the, tumor.‘ These tumors * ‘can: recur. asi + - 


gangliorieuromias. or. they: inay recur as. neurofibromas" 
with a loss of ‘ganglion. cells, and this: is perhaps: ac 
penne type of phenomenon. CE s 


Over-all comment - 
If the tumors of the skin and lymph. nodes | afe 


- excluded, all neoplasms (tumiors that arise in soft; tis- - * 
sues). develop. from two primitive sources: the meso- 
derm and the neuroectodermal tissues of the nervous. E P 


system. 4 Lymphogenous tumors are probably . the : 
most common type found iii the pelvic. retroperito- ` 


-.neal space." Three interesting extragenital benign `` 
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"sáfcomá-like f tumors have TEN reported: proliferative’ 
- fasciitis,” "désrhoid tumor, ‘and ganglioneuroma. All 
. three tumors were associated with pregnancy, and all ` 
three of these’ tumors:are difficult to remove surgically . 
-because of their tendency for local infiltration; the gan- 
— ‘ranks. first in this regard. The desmoid 
-tumor demonstrated recurrence and. spontaneous re- 
-giession.. .Mitoses, usually considered as a feature of 
' malignancy, are présent! in benign proliferative fas- 
ciitis, less so in desmoid tumors, and not present in the 
_, benigh ganglioneuroma. Desmoid: tumors and pro- 
 liferative fasciitis are histologically similar in many re- 
_ Spects, but their differences are accentuated by the fact 
that the fibroblasts in desmoid.tumors are more dense 
-and smaller: and are packed together in bundles or fas- 
cicles; whereas i in proliferative fasciitis the fibroblasts 


` are rather plump and, have more mucoid material than 


collagen between the tumor cells and exhibit the ten- 
"` dency to have fingerlike projections into fat or muscle. 
The presence of hyalin is more likely to be a feature of: 
;; desmoid tumors whereas thé presence of inflammatory 
cells, the proliferation of capillaries at the borders of 
the tumor, and the frequency of mitoses are all'ear- 
marks of proliferative fasciitis. Many of the interesting 
: features of these tumors have been reviewed. 
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Discussion "E |. adt. UR ae uma 
R. JAMES M. WHITELY, Portland, Oregoi. Dr. rae 
has presented, three very interesting case, reports . oy 


benign pelvic tumors, two of which presented a chal,’ 


‘lenge:to'the'diagnostic acumen of the pathologist, and ` 
‘all testing the surgical skill of the gynecologist. Fortus., . 


nately, such pelvic. tumors àre rarely encountered, and . 


one can find very few references about any of them in - . 
. the gynecologic literature.‘ There was no reference to: 


any of these three types. of peniga PEINE tumors. in 
current gynecologic tests? — : 

When T was first asked to discuss. this paper, Dr. 
Kirk’s original title was “Nodular or ‘proliferative: fas- 
ciitis." This was à totally unfamiliar entity to me and ` 
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one I had never encountered i in my practice., Türning . 


to the Pathology ‘literature, one finds: a plethora S 


CE 


$ E 
Se r 
£ t F 


7, Foote, n W., Secinayer, T. A., and Duigan, J. ET. Urol. 
| 114147, 1975. 

^& Carpenter, W. B., , and Kernohan, J. W: Cancer 16: 788, 
1963. 


'9,, Hamilton, J. P: , and Koop, C. E.: Surg. Gynecol.. Obstet. 


121: 803, i965. 
10, Harkins, J. C., and Reed, R. J.: Tumors of the Peripheral | 
‘Nervous System, Washington, D. C., 1969, Armed Forces 
| Institute of Pathology. p. 145. j 
Ih Cavanaugh, D.; Egan; R. L., Dolan, P. A., and Rutledge, 
“+ Fx, Obstet. Gynecol., Surv. 20: 70, 1965.. 


v 


y 
* 


“terms to » describe this sien Hodular Eom in- 


. filtrative fasciitis, pséudosarcomatous fasciitis, fibrous 
.histiocytoma, and many more. Stout and Lattes* in 
‘their classification of fibromatoses, prefer the term ` 
` pseüdosarcomatous fasciitis (nodular or proliferative), 
. and acceptance of this terminology would do much to 
"darify, some of the. existing | confusion about such 
tumors. ` 


.& Thé determination of malignancy i is shen extremely 


; difficult, and as the essayist poihted out, the presence 
of numerous ‘mitoses is not a sine qua,non of malig- 


-. "nancy. A diagnosis of fibrosarcoma i in Dr. Kirk's first 
:; case léd to à. second surgical procedure for wider exci- 


sion of the tumor bed. One should not be too critical of 
the pathologist i in; naking such an interpretation; for 
this « error is. made: all too frequently. Soule? summa- 
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rized 56 cases of proliferative fasciitis: and reported 


that 38 cases or 68 percent were originally diagnosed ` 


as malignant, which obviously plays a significant role in 
the surgical management of these women. 

Dr. Kirk's case of an extra-abdominal desmoid or 
musculoaponeurotic fibrosis is exceedingly rare. Orig- 
inally, desmoid tumors were fibromatoses involving the 


musculature of the abdominal wall of women who re- 


cently had been pregnant. It is now known that they 


can and do occur in men and children and have the | 


capability of insidiously infiltrating vital structures. 
The operative report from the Mayo Clinic attests to 
this behavior of the tumor. How easy it would be for 
the average "non-radically oriented gynecologic sur- 
geon" to find himself in horrendous difficulty in at- 
tempting to remove such a tumor. Since spontaneous 
regression can occur, as it did in Dr. Kirk's patient, it 
raises the question: of whether or not one might be 
justified in waiting for a period of time, once a biopsy 
has confirmed the diagnosis. There is no mention of 
whether or not the patient was having any symptoms at 


the time of discovery of the tumor that necessitated, 


prompt surgical intervention. One might also ask if 
diagnostic laparoscopy might not have been used in the 
management of this patient rather than diagnostic 
laparotomy? 


Our pathologist had no difficulty making the correct : 


diagnosis of ganglioneuroma from the slides Dr. Kirk 
sent me. However, it is very apparent that this rare 
pelvic tumor did call for considerable surgical skill for 
its removal. 

“In checking the ardan files of the Good Samari- 


tan Hospital in Portland, Oregon, from 1966 to the: 


present, I could find only two cases of nodular fasciitis 
in women, and both of these tumors involved the 
rectus fascia. Our pathologist uses the terms desmoid 
and nodular fasciitis interchangeably. 

The extreme rarity of such pelvic tumors, the often 
difficult pathologic interpetation, and the surgical skill 
required to excise them make the reporting of these 
three cases of considerable importance; they should be 
added to the gynecologic literature to aid our specialty 
in a better understanding of these rare and fascinating 
neoplasms. The management of these cases, was excel- 
lent especially that of the ganglioneuroma occurring in 
a pregnant woman who postoperatively had unevent- 
ful continuation of pregnancy. 


June 15, 1977 
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DR. CHARLES CHAMBERS, Pomona, California. I 
would like to ask Dr. Kirk if, in the second case of the 
recurrence of the desmoid, a biopsy was done at. the 
time of discovery or at the time of cesarean section? 

DR. JESSE A. RUST, San Diego, California. In the 
second case, was retroperitoneal fibrosis considered in 
the differential diagnosis? The tumor did respond to 
cortisone therapy. Possibly there is some relationship in — 
these rare diseases. Was an intravenous pyelogram ob- 
tained preoperatively; if so, was there any evidence of 


` ureteral obstruction? 


Dr. Kirk (Closing). I want to ink Dr. Whitely for 
his discussion of this paper. The point that he raised in 
allowing adequate time for observation (after biopsy) 
of a:desmoid tumor is well taken. Perhaps one would 
be wise in observing the effects of a course of cortico- 
steroid therapy. 

Our patients did not have symptoms, and the tumors 
were all easily palpated. Pyelograms were normal. Dr. 
E. H. Soule of the Mayo Clinic reviewed our slides of 
the proliferative fasciitis tumor. 

Biopsy of the recurrent desmoid tumor (at the time 
of cesarean section) would have been a wise thing to do 
in retrospect. After watching it for so long a period, we 
were confident that it was a recurrent desmoid tumor. 

Retroperitoneal fibrosis is not a unicellular type of 
growth as is the desmoid tumor and is a more 
nonspecific type of response, with a prominent in- 
flammatory component although it does have lym- 
phocytes, fibroblasts, and hyalin. Retroperitoneal fi- 
brosis is more confined to the upper abdomen and 
tends to draw tissues together (e.g., ureters) whereas 
desmoid tumors push other tissue and structures aside. 
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Rupture of prosthetic graft of aorta in pregnancy 


JAMES E. DAVIS, M.D. - 
HAROLD J. LEIDER, M.D. 
Inglewood, California 


AORTIC COARCTATION is an infrequent anomaly. 
Life expectancy without surgical treatment is limited to 
the midthirties. Crafoord and Nylin! and Gross and 
Hufnagel? working separately but almost simulta- 
neously in: 1945, reported the first attempts at surgical 
correction. The prognosis was so improved that, since 


then, the operation has been used extensively. Early 


complications with prosthetic grafts are well known but 
now, with improved techniques, occur infrequently. 
Late complications are even less frequent. One such 
case, in a 19-year-old pregnant woman, seven years 
after implantation, is described below. A discussion of 
the implications of pregnancy in this type of case fol- 
lows. 


Case report 


G. H. (1-256157), a 19-year-old black married wom- 
an, who had had a repair of aortic coarctation at 12 
years of age, was seen in the Centinela Hospital Emer- 
gency Room only five hours after making her first visit 
to her obstetrician for a six to seven month pregnancy 
examination. Her visit was prompted by sudden onset 
of severe low back pain, accompanied by weakness of 
both legs and then collapse. Almost immediately fol- 
lowing admission to the emergency facility, she vom- 
ited, complained of cold legs, and became incontinent 
of urine and feces. The back pain was steady and of 
increasing severity. She was unable to move either 
lower extremity. Initially the blood pressure was 
110/80 but rose to 184/86 after electrolyte solution was 
started intravenously. A portable chest x-ray film was 
read as follows: "Slight cardiac enlargement to left. 
There is some increase in vascular markings in both 
3midlung fields, probably related to congestive failure." 
The right femoral pulse was absent and the left 
femoral artery pulse was just palpable. All other 
peripheral lower extremity pulses were absent. Both 


From the Departments of Surgery and Obstetrics and 
Gynecology, Centinela Hospital. 


Presented at the Forty-third Annual Meeting of the 
Pacific Coast Obstetrical and Gynecological Society, Kona, 
Hawaii, November 7-13, 1976. : 


Reprint requests: Dr. Harold J. Leider, 710 Fourth Si., 
Marysville, California 95901. 


legs were cold and flaccid. Tendon reflexes were ab- 
sent. There was no plantar response, and total loss of 
sensation in both lower extremities was evident. 
Provisional diagnosis was made of an acute vascular 
emergency, probably a saddle embolus of the aorta. Àn 
attempt was made to perform a left femoral ar- 
teriotomy with local anesthesia, supplemented with 100 
mg. of meperidine and 25 mg. of Phenergan. The in- 
ability of the patient to cooperate necessitated the use 
of general anesthesia. A left femoral arteriotomy was 
carried out with the release of nonpulsatile dark blood 
from the femoral artery. A No. 6 Fogarty embolectomy 
catheter was passed into the aorta a distance of 
20 inches before it encountered some obstruction, 


thought to be the orifice of a branch vessel. The bal- 


loon was inflated, and the catheter was withdrawn 


without any evidence of clot. In view of this, an abdom- 


inal aortogram was obtained with an FR. 7 arterio- 
graphic catheter. Àn excellent technical study, showing 


. a slightly hypoplastic aorta and branches without any 


evidence of occlusion, was obtained. At this point, the 
anesthesiologist indicated that the patient had devel- 


: oped bradycardia and was failing rapidly. As the groin 
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wound was being closed, she developed cardiac arrest 
and failed to respond to prompt cardiopulmonary re- 
suscitative measures. The case was reported to the 
County Medical Examiner who performed an autopsy. 
The essential postmortem findings were as follows: 
"The heart weighs 3,755 grams and is slightly en- 
larged . . . . The aorta has the usual branches. At a 
point originating 1.5 cm. from the left subclavian ar- 
tery, there is a well-endothelialized and adventitialized 
Dacron graft 6 cm. long. This graft is in place with 
green sutures, which are intact in all but the anterior 
circumferential half of the proximal graft site. At this 
point (Fig. 1), the sutures have dissected behind the 
graft, splitting the fibrous neoadventitia from the graft 
for a length of about 3 cm. This dissection causes a 
bulge of the graft into the lumen, causing 50 per cent 


luminal restriction. Just distal to this dissecting bulge, 


there is a wellorganized, adherent, pink-to-red- 
colored thrombus with some violaceous gelatinous 
thrombus, which extends distally to the inferior margin 
of the graft. The aortic lumen at the distal site is 1 cm. 
across, while the graft in areas measures 1.5 to 1.7 cm. 
across, excluding luminal restriction by the thrombus. 
The remainder of the aorta is unremarkable." There 
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Fig. 1. Ártist's representation of necropsy findings. 


apparently was a trap-door occlusion of the thoracic | 


aorta by the partially detached graft.and thrombus. 


Comment 


One hemodynamic aspect to be explained is the ele- 
vated arterial pressure observed after the intravenous 
infusion. This presumably was due to the fact that the 
dissected prosthesis, which obstructed about 50 per 
cent of the lumen of the graft, increased the vascular 


resistance above its location. Since the blood pres- ` 


sure. was taken from the arm and because the 
brachiocephalic trunk exits from the aorta above the 
site of obstruction, the blood pressure in the arm rose 
while that in.the lower extremities was very low. The 
graft, of course, cannot grow along with an expanding 
aorta. The failure which occurred in, this case may or 
may not have been associated with the known increase 
in blood volume associated with pregnancy. Other simi- 
lar instances of late failure of prosthetic coarctation 


grafts are on record? In another case, rupture of the . 
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aorta occurred in a pregnant woman in whom coarcta- 
tion had merely been résected without need of a graft.4 
The question posed here is whether- -or not pregnancy 
increases the risk of late graft failure i in the patient in 
whom coarctation required graft with resection before 
puberty. If so, should such a patient, before consider- 
ing pregnancy, subject herself to the risk of a resection 
of the prosthetic graft? 

The question could be raised as to whether or not 
some of the circulatory changes of pregnancy, such as 
the increase in blood volume or cardiac output, might 
contribute to the prosthetic rupture. In our opinion 
this is most unlikely because the increment in cardiac 
output and blood volume are totally accommodated by - 
the diminished total uterine vascular resistance. The 
increment in blood volume is absorbed by the en- 
largement of the capacitance system of the venous cir- 
culation. 

This hypothesis receives support from the fact that, 
despite the increase in cardiac output and blood vol- 
ume during pregnancy, the blood pressure does not 
rise; in fact, it may be lower than in the nonpregnant 
state. Had there been a hypertensive complication in 
this pregnancy, it could be construed as a contributing 
factor. One other point to consider is that an increased 
incidence of dissecting aneurvsm among pregnant 
women less than 40 years of age has been noted. Ac- 
cumulations of a mucoid substance in the interstitial 
tissue of the aorta was found in six of seven women 


studied.? It is thus postulated that elastic tissue metabo- 


lism is altered during pregnancy and that the increase’ 
in elastase .inhibitor may reflect this disturbance. 
Schneider and associates? have shown that serum elas- 
tase inhibitor is elevated progressively during human 
pregnancy. This may be significant. 


Acknowledgement and appreciation is extended to 
Mr. Alan Cole, Multi Media Department, Harbor Gen- 


eral Hospital, University of California, Los Angeles, 


for the sketch. 
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Discussion . 


DR. CHARLES B. CHAMBERS, Pomona, California. - 


This case of Dr. Davis’ is the second such one to be 
presented of aortic rupture in pregnancy after prior 
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surgical repair for coarctation of the aorta. Does this 
mean that the value in its presentation is in its oddity? I 
do not believe so. This syndrome will be presented 
again and again because of. the following 2 facts: 
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trophy of the smooth muscle cells.” 


occurring after repair of coarctation of the aorta.*79- 
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(dL Pregnancy causes. changes. i in the. aortic. media AE 


which can increase’ the chance of dissecting aneurysm 

of the .aorta - (rupture). In:. 70. ‘dissecting aortic 
aneurysms. reported i in women under 40. years of Ages | ^ 
36 occurred during | pregnancy.!. 1 The changés are the 
increasing ‘fragmentation of the reticulum fibers, a de:* : 
crease in the acid mucopolysaccharides, ana Hyper- 


2. There are. changes i in the, medja of the proximal = 


‘aorta in coarctation.of the aorta (surgically repaired or, 


not) which are similar (focal disruption’ of the elastic - 
fibers and pooling of the ground substance’), and.cases . 
of .dissecting aortic aneurysin have been reported as 


Therefore, in the pregnant patient with prior surgi- 
cally repaired coarctation, we have tlie double jeopardy. 
of dissecting aneursym—the increased: incidence in’ 
pregnancy and the increased incidence of coarctation ` 
of the aorta (repaired or not). The. primary problem i is 
how to deterinine the status of the media of the p 
mal aorta in the patient with coarctation in order to `> 


consider the risk. of adding the burden of the aortic ' 


changes of pregnancy. One means would be the micro-. 
scopic examination of the media at the time of repair. 
An awareness of the presence of a congenital bicuspid > 
valve (present in'70 to'80 per cent of cases of coarcta- ` 
tion of the aorta‘) also should enter into this discussion 
as this is a causal factor in dissecting aneurysm: : 

Of niote, only one case of. dissecting aneurysm with. 
coarctation of the. aorta has been reported as occuring’ 
during ‘labor: rather, most occur euring th the e seventh Or 
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eighth nonk i This b forth the question of elec- 

. tive cesarean section rather’ than controlled labor and’. 
vaginal delivery. However, ihe: fact that aneurysm of - 
t the Circle of Willis is-present in.10 per cent of the cases 
— with. coarctation, of! the. aorta" “would make one lean- 
' toward: cesarean section. Fo. cepit 


Li 


. Ás you, can see, Dr. Davis’ case emphasizes t the fact ' 


. that surgical repair of coarctation of the'aorta does not ' 
change the future. risk of dissecting aneurysm of the 
i aorta and that this risk is increased by pregnancy. 


I: have ` two questions. for. Dr. Davis: (1) Did the: 


postmortem examination show any evidence of medi- 


cal necrosis of: the proximal aorta? (2) Did the panent 
i liave a congenital bicuspid aortic valve? , 
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DR. DAVIS (Closing). In answer to Dr. Chamber's 


“questions: The postmortem examination did not show 


. any medial necrosis of the aorta, and there was no con- 


B bicuspid valve. 
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The Arizona high-risk maternal transport 


system: An initial view 


HARLAN R. GILES, M.D. 
JERRY ISAMAN, M.A. 
WM. J. MOORE, M.D. 
C. D. CHRISTIAN, M.D. 


Tucson and Phoentx, Arizona 


There are two Level Ill Maternity Centers in Arizona at the present time. A statewide 
system of maternal transport to these two centers exists as part of the Arizona Perinatal 
Program, and the characteristics of the first 357 maternal transports to one of these centers 


(Arizona Medical Center, Tucson) are reported herein. The manner in which the Program 


was developed is described. It is our hope that this overview of our initial experience will be 
- of interest to those persons developing a graded-care program for high-risk maternal - 


patients. (ÀM. J. OBSTET. GYNECOL. 128: 400, 1977.) 


FROM THE TIME of the 1971 American Medical Asso- 
ciation House of Delegates statement! which states the 
position that community (regional) systems of graded 
care for the parturient patient and her offspring would 


further reduce maternal and infant mortality rates and | 


morbidity, to the present, there have been many pa- 
pers and position statements reiterating the graded- 
care concept. One of the first states to take a positive 
position was California. The California Medical Asso- 
ciation adopted the concept of centralized community 
care, and recently this, view has been expanded into a 
publication? The California Criteria for. Levels I, II, 
and III (or rural, urban, and regional or primary, sec- 
ondary, and tertiary—no one system of terminology is 


satisfactory to everyone) centers are those that have: 


been adopted in general by.most states ór regions con- 
sidering regionalization of the graded-care concept for 
mothers and infants. 


From the Department of Obstetrics and. Gynecology, 
University of Arizona College of Medicine, and the 
University Hospital Arizona Medical Center, the Arizona 
Perinatal Program. 


_ The maternal transports were supported by a grant from 
the Robert Wood Johnson Foundation to the University of 
Arizona and the State of Arizona. The prenatal diagnostic 
laboratory was supported in part by a Medical Services. 
Grant from the National Foundation-March of Dimes. 


Presented by invitation at the For ty-third Annual Meeting i 


of the Pacific Coast Obstetrical and Gynecological ON 
Kona, Hawaii, November 7-13, 1976. 


Reprint requests: Dr. C. D. Christian, Department of 
Obstetrics and Gynecology, Arizona Maca Center, 
Tucson, Arizona 85724. i 
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The recent publication by the National Founda- 
tion~March of Dimes, Toward Improving the Outcome of 
Pregnancy,’ is one of the more complete statements 
of the how and why of graded obstetric care. The 
report of the Ross Conference? and the statement 
of the American College of Obstetricians and Gyne- 
cologists are also recommended for further back- 


ground reading. 


Development of the-Arizona program | 

Arizona presents some geographic and population 
distribution features that are unique to certain western 
and midwestern states. Sixth in land size, Arizona had 
an estimated population of 2,245,000 persons in 1975, 
and ranked thirty-second among states in population. 
‘The majority of the population resides in two of the 14 
counties. Maricopa County (Phoenix) contains 54.8 per 
cent and Pima County (Tucson) 20.1 per cent of the 
population of the state. Although the over-all popula- 
tion density is some 19 persons per square mile, the 
density outside of the two metropolitan counties is only 
six persons per square mile. Likewise, the considerable 
majority of physicians of the state reside in these two 
counties. Of the 142 trained obstetricians-gynecologists 
of the state who are currently engaged in the practice 
of obstetrics, 90 are in the Phoenix area and 41 are in 
the Tucson area. 

Similar percentage figures exist for pediatricians in 
the state, and it was from the earlier neonatal and in- 
fant transport data that the establishment of a struc- 
tured maternal anspor system seemed to make such 
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imminent good sense. In 1960, the statewide infant 


mortality rate ranked forty-fifth of the 50 states, and 43 
per cent of the inpatients hospitalized for custodial 
care of severe retardation in the Arizona Children’s 
Colony became retarded during the perinatal period. 


A group of concerned physicians and nurses, among 


other citizens, created the Advisory Committee on the 


Premature to the Arizona State Division of Maternal: 


and Child Health.’ In 1967, the State Health Depart- 
ment initiated a demonstration project to transport sick 
newborn infants from rural hospitals to one of two 
hospital centers in Phoenix. The experience was so 
salutary that, in 1970, The Arizona State Department 


of Health Services began funding neonatal transport 


services and a third hospital center was added in Tuc- 
son. Arizona improved in the national state ranking by 
infant mortality rate from forty-fifth to forty-third dur- 
ing the period from 1959 to 1966 and from forty-third 
to the eleventh during the five years from 1967 to 
1972. 

The advantages of having the ready and willing 
cooperation of the neonatologists and their consider- 
able and excellent experience and the opportunity to 
open a new 300 bed hospital center (University Hospi- 


tal, University of Arizona, Tucson) fully equipped to 


meet all criteria of Level III care for obstetrics made 
maternal transport an obvious and desired end. From 
the opening in the fall of 1971 until the beginning of 
1973, however, transport took place in the usual ad hoc 
unstructured fashion. When the perinatologist (H. R. 
G.) joined the staff, transport was begun in a struc- 
tured manner. Nurses and physicians were instructed 
in the vagaries of transporting high-risk maternity 
patents by ambulance, helicopter, and fixed-wing 
aircraft, l 

The physicians of the state were notified that consul- 
tative services by phone are available around the clock 
and that transportation services exist. However, there 
was no funding for transportation, and each individual 
transport had to be managed in whatever manner 
available. The State Department of Public Safety was al- 


ways cooperative and provided an airplane or helicop- | 


ter whenever such was available. The Neonatal Trans- 
port System was also maximally cooperative and allowed 
- some of the funding from the State Division of Mater- 
nal Child Health to be used for maternal transport. 

Funding of such a system poses a unique problem in 
Arizona. Arizona is the only state that does not have 
Medicaid. It has a relatively low tax base because only 
17.5 per cent of land ownership is private (43.5 per 
cent is federally owned, 12.2 per cent is state owned, 
and 26.7 per cent comprises Indian reservations). The 
uniqueness of any funding situation is, of course, rel- 
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ative and exists for any state or area. However, funding 


is of absolute necessity, for such a program, and for 
this reason The Robert Wood Johnson Grant for re- 


' gionalization of high-risk maternal services made our 


current structured transport system possible. 

At the present time, infants are transported to one of 
two hospital centers in Phoenix (St. Joseph’s Hospital 
or Good Samaritan Hospital) or to either of two hospi- 
tals in Tucson (Arizona Medical Center or Tucson 
Medical Center) under the auspices of the Arizona In- 
fant Transport Program. The Infant Transport Sys- 
tem is divided into two regions, with those transports 
from northern Arizona going primarily to Phoenix and 
those from the Southern portion generally going to 


. Tucson. Maternal transports are made to St. Joseph's 


Hospital in Phoenix or the Arizona Medical Center in 
Tucson. Transports to these hospital centers are not 
made along regional lines and a physician may trans- 
port a parturient patient to either center. Maternal 
transports are made under the auspices of the Arizona 
Perinatal Program (APP), which was developed on re- 
ceipt of The Robert Wood Johnson Grant in Septem- 
ber of 1975. The Grant is unusual tn that it was made 
jointly to the University of Arizona and the State of 
Arizona through the offices of the Arizona Medical 
Association Foundation. Therefore, this is a private- 
sector specialized health-care program designed to the 
end of providing care to women during high-risk 
pregnancies. 

The APP provides the following services: (1) mater- 
nal care (a fixed but limited amount is paid to tertiary- 
care centers for each inpatient day for program ben- 
eficiaries); (2) maternal transport; (3) consultation 
services; (4) communication and data systems; (5) 
transportation for nonroutine laboratory specimens; 
(6) education (physician, patient, and public). 


Material and methods 


Medical records of the University Hospital, Arizona 
Medical Center, have been reviewed, and the initial 
357 consecutive maternal transport patients were 
identified. For purposes of the study, a maternal trans- 
port patient was defined as a high-risk parturient pa- 
tient who was specifically referred for the purpose of 
specialized care. Criteria for inclusion in the study 


‘group included: (1) referral of the patient by a physi- 


cian, nurse, or appropriate ancillary medical person- 
nel, (2) physical transportation of the patient from an- 
other health service facility, and (3) certification of the 
appropriateness of the transfer by the perinatal coor- 
dinator. Outpatient referrals to the high-risk clinic and 
self-referred or walk-in patients to Arizona Medical 
Center were specifically excluded. 
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Fig. 1. Maternal age at the time of admission for transport 
patients. The curve is an interpolation of birth rate data by 
age group for Arizona in 1974. 


During the time interval that these maternal trans- 
ports were accomplished, there were 1,693 deliveries at 
Arizona Medical Center. Thus, 21.1 per cent of all pa- 
tients delivered during the study interval were trans- 
port patients. Currently, some 20 to 25 maternity pa- 
tients are transported to the Arizona Medical Center 
each month, and a distinct increasing trend is ap- 
parent. E 

The data that follow are derived from the comput- 
erized data base generated for maternal transport pa- 
tients. This information is presented not as a hallmark 
of care but rather as a substrate of data against which 
other institutions may compare transport data as they 
develop. Individual neonatal outcome data will not be 
presented herein but will be forthcoming. The follow- 
ing is, therefore, simply an overview of maternal trans- 
port experience at our institution. | 


Results and comment 


Characteristics of the transport patients. 

Ethnic background. 'The ethnic background of trans- 
ported patients is presented in Table I. The percentage 
of transported patients for each ethnic group is con- 
trasted with the percentages for the state population as 


a whole. The disproportionate number of transported - 


Indian patients 1s apparently related to the increased 
incidence of obstetric problems among members of 
that group as well as to the early establishment cf re- 
ferral patterns for the Indian community in Arizona. 


Age. The age of maternal transport patients at the _ 


time of admission is shown in Fig. 1. Superimposed on 
the data is a curve representing the delivery rate by 
maternal age for the State of Arizona as a whole. This 


was derived as an interpolation of data obtained from . 


the State Bureau of Vital Statistics. It should be noted 
that 108 transport patients were 19 years of age or 
younger at the time of admission. These teenagers 
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Table I. Ethnic background of transport patients 
compared with the state of Arizona population 










Arizona state 












Percentage 
No. of of total population 
Race transports transports ( 96) 





Indian 144 |. 40.3 5.5 

Caucasian 138 | 38.7 72.1 

Spanish 59 16.5 18.3 
heritage 

Black I4 3.9 2.9 

Oriental 2 0.6 0.6 


Table IY. Previous pregnancy experience of the 
maternal transport group 























No. of 
pre- Living Previous Previous 
VIOUS : Patients children abortions stillbirths 
preg- | 
0 ,157 43.9 187 524 290 81.2 342 95.8 
] 73 20.4 77 216 46 129 13 36 
2 o7 53 148 38 9.2 13 3.6 1 03 | 
3 25 7.0 29 8.1 7 20 ] 03 
4 18 5.0 18 3.6 0 > 0.0 ` 
5 12 34 5 l4 0 00 
6 9 25 6 17 ] ° 0.3 
7 5 14 .2 0.6 
'8 0 0.0 3 0.8 
9 1 03 9 25 
10 2 0.6 
11 0 0.0 
12 2 0.6 


comprised 30.2 per cent of all transport patients. On 
the opposite end of the spectrum, 25 patients (7 per 
cent of the transport group) were 35 years or older. It 
is of interest that the disproportionate number of teen- 
agers and elderly maternity patients in the transport 
series coincides with the increased obstetric risk re- 
ported in the literature for patients at both extremes of 
the childbearing age range. 

Previous pregnancy experience. From the computerized 
data base, the number of previous pregnancies, num- 
ber of previous stillbirths and abortions, and the num- 
ber of living children was extracted (Table II) for the 
maternal transport group. Parity ranged from zero to 
12. Of all transport patients, 43.9 per cent were 
primagravid and almost 9 per cent had five or more 


/ previous deliveries. Almost one fourth of the patients 


had lost at least one prior pregnancy; 18.8 per cent had 
miscarried at least once and 2.3 per cent had aborted 
three or more pregnancies. Fifteen patients in the 
series (4.2 per cent) had histories of one or more 
stillbirths. 

Source of prenatal care. The source of prenatal care 
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County Clinic (73) 
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Fig. 2. Source of prenatal care for transport patients prior to 
referral. The hospital clinic category includes government 
and private health services agencies, while the county clinic 
category refers to facilities totally financed by EHE gov- 
ernments. 


for maternal transport patients prior to referral is 
presented in Fig. 2. Almost 4 per cent of the patients 
had received no prenatal care and were indeed walk-in 
patients with obstetric complications requiring im- 
mediate referral for specialzed care. The largest 
source of referral was the primary hospital or a gov- 
ernment or private health clinic facility, and the 161 
patients from these sources accounted for 45 per cent 
of the total group. Almost 30 per cent of transport 
patients were referred directly by private practi- 
tioners, while 20 per cent came from county clinics. 
The term county clinics refers to facilities under the 
total administrative and financial control of county 
government. 

Frequency of prenatal visits. Fourteen patients received 
no prenatal care prior to the encounter requiring 


transport, and 61.9 per cent had made less than five | 


prenatal visits (Table III). 


Indication for transport. The principal reasons neces- . 


sitating maternal transport are presented in Fig. 3. The 
most often encountered problem requiring transport 
was premature labor, followed by pre-eclampsia and 
premature rupture of the chorioamnion. Due to the 
many difficulties encountered in transporting and 
adequate en route monitoring of a patient in active 


labor, referring physicans were encouraged to trans- : 


port patients with ruptured membranes immediately 
rather than waiting to see whether active labor would 
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Fig. 3. Indications for maternal transport in 357 patients. The 
total is greater than 100 per cent due to the multiple reasons 
for transport in 44 per cent of the cases. 


ensue. Thus, during the time interval of this study, the 
number of transports of patients with ruptured mem- 
branes was increasing somewhat, while the number of 
transports of patients in active premature labor showed 
a slight decreasing trend. Only nine patients (2 per 
cent) were actually transported because of a critical 
labor difficulty, In most cases of fetal distress or acute 
labor crisis, a consultant obstetrician, pediatrician, and 
nurse were dispatched to the outlying facility and de- 
livery was accomplished there. In these instances, pa- 


tients and their babies were excluded from the study. 


In Fig. 3, percentages are noted to add to more than 
100 per cent due to multiple reasons for transport. 
One hundred and fifty-eight patients (44 per cent) 
were transported for more than one of the indications 
listed above. 

Associated medical problems. In addition to the primary 
indications for maternal transport, 37 patients (10.4 
per cent of the group) had associated medical problems 
as shown in Table IV. Diabetes more severe than Class 
A was noted in 16 patients, chronic pulmonary disease 
in seven, and hypertension antedating the pregnancy 
in four. Only three transported patients had pregnan- 
cies complicated by drug addiction, as the majority of 
such patients are diagnosed and referred to the high- 
risk, clinic well before delivery. Two of the three 
heroin-addicted transport patients had positive sero- 
logic tests for syphilis. 
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Fig. 4. Population distribution for the State of Arizona-and isodistance curves from Tucson showing 
number of maternal transport patients and respective air distances from the Center. 


Table n. Number of prenatal visits MGE study 
group prior to transport 





- No. of visits i 


None n END ur 3.0, 
Less than 5 l 207 58.0 
Five or. more 2 123 . 845' 
Unknown IS luas s 93.6. 


Table IV. Associated medical problems of 
maternal transport patients . 





Condition | % Patients - f 





Epilepsy i ` ME 0.6 
l Pulmonary disease ` 2.0 | 
. Pre- -existing hypertension $t 1.1] 
Thyroid disease. 0.3 
Diabetes : i - : 4.5 
Drug abuse or addiction E 0.8 


Venereal disease oos 1.1 


Transport logistics. 
Population characteristics. The population distribution 


for the State of Arizona and 50 mile isodistance curves ` 
from Tucson are plotted in Fig. 4. "The number of 
‘transport patients and their respective air distances 
‘from the tertiary center are recorded in the right-hand 


margin. One hundred fifty-two (42.5^per cent) were 
transported from within a 50 mile rádius of Tucson, 


while 205 patients (57.5 per cent) were transported | 


more than 50 miles. Fifty-two patients (14.7 per cent) 
traveled distances of 100 to. 340 air miles. | 


Referral trends. Fig. 5 depicts the maternal transport 
rate per 1,000 live births for each county of the state. 


: Heaviest utilization of maternal transport in obstetric 


care was noted in the counties closest to the center in 
Tucson. The highest observed rate was for Cochise 
County, with 18.0 transport patients per 1,000 live 
births: For Pima’ County, in which: Tucson is located, 
14.4 miothers for every 1,000 live births were trans- 


. ported. ‘Only one from Maricopa County (Phoenix) was 


transported to Tucson during the study interval, as 
excellent obstetric care facilities are’ availablé ‘in 
Phoenix and the other tertiary care (transport) center 
is located there. | 

Mode of transport. The. transport mode for patients in 


the study group appears in Fig. 6. Most patients living 


100 or more miles from the center were transported by 
air, especially when time en route was critical. Use of 
air transport also enabled members of the transport 
team (obstetrician, “pediatrician, anesthesiologist, or 
nurse) to assess the patient at the distant facility and to 
accompany.each patient during transit. Either the pa- 
tient’s own physician or a physician from the center was 
In attendance throughout each air transport, whether 
by helicopter or fixed-wing aircraft. Forty-eight pa- 
tients. were transported by air. 

Patients living closer to Tucson or with problems of . 
lesser emergency nature were transported by private 


. ambulance or personal automobile: The automobile 


category includes vans or public service vehicles uti- 


_lized by some of the outlying clinic facilities: Helicopter 


at 
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Coconino ` 
4.4 


Yavapai 
2.5 


Maricopa 


0.0 | Greenlee 


10.7 


Cochise 
18.0 


Santa Cruz 
8.1 


Fig. 5. Arizona counties and respective rates of, maternal 
. transport to AMC per 1,000 live births. The overall rate for 
Arizona is 4.4 per 1,000 live births. To the nearest significant 
figure the rate of transport for Maricopa County (Phoenix) is 
0.003 per 1,000 live births. 


transport has the great advantage of getting the patient 


virtually to the door of our facility, but the slowness. 
compared with fixed-wing aircraft, the relatively short 


range without refueling, the compromised space for 


patients and equipment,. and technical difficulties with : 
take off and landing at 3,000 feet and greater altitudes 


_ in the desert at high ambient air temperatures are all 
' reasons that our trend to helicopter use is decreasing. 
It would appear that helicopter use in densely popu- 
lated metropolitan areas with surface traffic problems 
and relatively shorter transport distances would be of 
greater value. 

Outcome of maternal transports. The fetal and maternal 


outcome on a patient-by-patient basis provides detail : 


beyond the scope of this initial overview of maternal 
transport and will be presented subsequently. Certain 
indicators of outcome are presented in Table V, how- 
ever, and warrant comment. The live-born infant dis- 
charge rate of 93.1 per cent for high-risk maternal 
transport patients approaches and certainly compares 
favorably with the 95.8 per cent rate for the total ser- 
vice which is almost exclusively a high-risk service. 
The cost effectiveness of any such program is incal- 
culable, since it is impossible to place a monetary value 
on a given obstetric situation or outcome. We can say 
that the average fixed-wing aircraft transport adds 
. $485 to the othér usual costs (based on a 200 mile 


Arizona high-risk maternal transport - 405 , 


Helicopter (7%) 


Airplane (1196) 
Automobile (3896) 
Ambulance (44%) 


10 20 30 40 


Percentage of Transports 





r 


Fig. 6. Mode of transportation for maternal transport pa- 
tients. 


Table V. Perinatal outcome (during the period of 
357 maternal transports) 











University of . 


. Arizona Medi- 
cal Center : Maternal 
obstetric ser- transports 


vice total 


. Perinaial outcome 


Deliveries ' 1,693 100 357 21.1 
Live born i 1,656 97.8 333 93.7 
Stillborn 37 2.2 24 6.7 
Intensive Care Unit 460 27.8 165 49.5 
nursery admissions . 
Live infants 1,622 95.8° 310 93.1 
discharged ' . 


transport distance). The cost for maternal transport is 


. no greater than for neonatal transport and is even less 


when the reduced equipment needs are considered. 

Our experience. to date indicates that maternal 
transport is workable and does provide increased ac- 
cessibility, acceptability, comprehensiveness, and qual- | 
ity of maternal and neonatal health services. The trend 
to increasing numbers of maternal transports would: 
indicate that the physicians and patients of our area 
and state share in this opinion. 

The technical assistance of Doreen Lang, S. C. M., as 
well as the efforts of the senior staff and housestaff of 
the Obstetrical Services of the Arizona Medical Center 
is in acknowledged. 
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R. JACK G. HALLATT, Los Angeles, Gaiters: In 
us practice of obstetrics, maternal transport to the 


hospital is peripheral to medical management except ` 


for the occasional rare emergency in which the com- 
mercial ambulance is used. Travel in pregnancy is not 
harmful and, as shown in the Arizona experience, is 
the- safest means of transport for the fetus. The unique 
geographic and demographic circumstances of Ari- 
zona have given us a preview of some of the prob- 
lems of delivery of optimal medical care.  . 

. Optimal medical care is now regarded as a basic 
human right which the medical profession must 


provide for all persons. This requires graded medical 


care which must be regionalized to be financially and 


professionally feasible. Optimal medical care for allis . 


no longer dependent on the expertise of tlie available 
doctor, for he has become a part of a mechanized, cen- 
tralized, and often computerized medical care delivery 
system that is dependent on highly specialized equip- 
ment and personnel. This has resulted in an obstetric 
and pediatric care cost explosion which the community 
hospital cannot and will not accept. 

The principle of regionalization of maternal and 
child care has been endorsed by the American Medical 
. Association, the Ámerican College of Obstetricians and 
Gynecologists, the American Academy of Pediatrics, 
and the American Academy of Family Physicians. 

Dr. Christian has given us a prototype for the deliv- 
' ery of optimal care on a regional basis. The logistics of 
transporting the high-risk patient to the appropriate 
center has been surfaced. About 20 per cent of all 
pregnancies are or will become high risk for the moth- 
er or the baby. These must be screened by early pre- 
natal care, and 65 per cent of the high-risk population 
can be identified and transferred at the appropriate 
time and by the appropriate method if the objectives of 
regionalized care are to be realized. 

The success of regionalization deperids on the coop- 
eration and education of the patient, the primary phy- 
sician, and the first-, second-, and third-level facilities. 
The coordinator is the third-level facility, which must 
also provide transportation and medical facilities and 
personnel. This is a medical problem and is thé respon- 
sibility of the medical profession. 

I was recently in Arizona and was impressed by the 
pride of accomplishment of the medical profession of 
Arizona in the success of the Arizona perinatal pro- 
gram. The concerned medical community recognized 
the need to improve perinatal care and organized to 
meet that need within the structure of organized 
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medicine in the state. This highly successful program 
bodes well for the future. . 

I have two pertinent or impertinent questions for Dr. 
Christian relevant to nationalization of regionalization. 
Is it professionally possible to provide optimal peri- 
natal care for the entire country at an acceptable cost? 
What are the legal implications if there is a poor out- 
come in a patient who could have been, but was not, 
transferred to a third-level center? 

DR. ROBERT C..GOODLIN, Stanford, California. Like 
the staff of many other teaching hospitals, we have 
been preaching that only we have a right to perform 
tertiary care. And it has worked out fairly well in our 
area, although,-invariably, when the referring obstetri- 
cian phones us he explains that he can easily handle the 
obstetric problem, but he is sending in Mrs. X because 
he wants her near the intensive care nursery. 

I recently looked over 200 such transferred cases in 
our hospital and my worst fears were confirmed, be- 
cause in only 18 of 200 cases did the infant actually end 
up in the intensive care unit. Most of these babies did 
well. Some patients were sent home undelivered. 

More and more of the regional hospitals in our area 
are delivering the mothers and sending the baby if he is 
ill. And I wonder if Dr. Christian, or anyone else, has 
any valid data which show that it is better to send the 
fetus in its natural incubator—meaning the mother— 
than in an artificial incubator? Are there any data that 
show that it really is good to bring the mother to the 
hospital, rather than let her deliver and transfer the 


. baby if he is ill? 


DR. DONALD MINKLER, San Francisco, California. 
I, too, want to congratulate Dr. Christian on his 
portrayal of such a very intelligent and long overdue 
step in the regionalization of high-risk obstetric care. I 
want to ask him two questions: 

The first has to do with an intermediate step between 
in situ delivery of the high-risk mother and her trans- 
port and delivery in a tertiary care setting. What 
brought this to mind was an experience that I re- 
counted in a paper to this Society five years ago, based 
on an observation in East Africa where, according to a 
concept suggested by Dr. David Morley in West Africa, 
the use of a “maternity village” or maternity waiting 
area” had been employed with some success. This con- 
sisted of a local “triage” process in which risk factors 
were identified, usually by village midwives. The pa- 
tients at risk were then transported some weeks in ad- 
vance of the anticipated term labor and housed, be- 
cause of extremely limited resources in hospitals, in a 
little village or hut that was built just across the road 
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from the hospital. During this time they became a cap-. 


tive audience for late third-trimester therapeutic mea- 
sures, whatever could be accomplished in the way of 
enhanced nutrition, health education, etc. Then, when 
labor began, the patient simply walked across the road 
to the hospital rather than walking four or five miles, as 
she might have, under her normal home circum- 
stances. So I would like to ask Dr. Christian whether 
there is some counterpart, some "halfway house" or 
housing arrangement, that would reduce the cost and 
perhaps increase the practicality of maternal transport 
for patients for whom there is some delay between the 
time of transport and the time of expected delivery. 
My second question refers to his observation that 
close to 30 per cent of the patients involved in this 
transport operation had "premature labor" listed 
among risk factors involved in the obstetric situation. I 
would like to know what criteria are used for electing 
when and whether to transport patients at risk in 
whom labor may already have begun. 
. DR. CHRISTIAN (Closing). In answer to Dr. Hallat: 
Optimum, of course, means the best you can do under 
any given set of circumstances. I suppose it is possible 
then to do the best you can under any given set of 
circumstances. Of course we are in a business in which 
the public's expectations of health care will always ex- 
ceed what we can do. We are always behind; I realize 
we always will be to some.degree. The legal implica- 
tions I do not know. We, of course, have not been 
concerned about them, but I think the relationships, 
quite honestly, that we are developing with the people 
who ask us to respond and to whom we respond augur 
for them the feeling that we would be the first to go 
wherever and point out to whatever body the fact that 
they were well intentioned and had done good work, 
and so on. I think that would be a supportive measure 
for them, but legal implications I do not know. 
Intermediate facilities such as the small house that 


Dr. Minkler asked about are the sorts of things I speak : 


about constantly to the dean and hospital manager. In 


Iowa, this was done for years in Quonset huts. Women, 


none of whom were high risk, were brought in two 
weeks prior to term. A second-year resident, if he 
would, came every morning and examined the cervix. 
How they managed that I do not know, but they did 
not have much trouble. They have given this up; I 
assume because transportation is quicker now. But it 
does not obviate our need for an intermediate center. 

The other part of this program is that we are happy 
to work with any hospital. People in Flagstaff are mak- 
ing a concerted effort to bring the Flagstaff hospital up 
to a Level II, an intermediate. | 

Thirty per cent premature labor presents a problem. 
To transport a patient from 80 miles away with 'a 
breech and 5 cm. dilated is a judgment call. 
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In this series of patients there have been no maternal 
deaths. Since then, we have had two transported pa- 
tients who were both moribund, one with acute yellow 
atrophy who was virtually dead upon arrival and one 
with pneumonia, who died within 2 hours of reaching 
our hospital. 

Dr. Goodlin's comments are very keen. We -at- 
tempted to make the state realize that the best way to 
transport an infant is in utero. But a pregnant woman 
does not attract any compassion from people who 
make those kinds of decisions. I would like to present a 
parable. It has to do um pediatricians and obstetri- 
cians. 

“Twas a dangerous cliff, as they freely confessed, 


though to walk near its crest was so pleasant. But o'er 


its terrible edge there had slipped a duke and fallen 
many a peasant. The people said something would 
have to be done but their projects did not at all tally. 
Some said put a fence around the edge of the cliff, 
some said an ambulance down in the valley. 

"Ihe lament of the crowd was profound and was 
loud as their hearts overflowed with their pity. But the 
cry for the ambulance carried the day, as it spread 
through the neighboring city. A collection was made to 
accumulate aid and the dwellers in highway and alley, 
gave dollars or cents, not to furnish a fence, but to buy 
an ambulance down in the valley. 

"For the cliff is all right if you're careful they said, 
and if folks ever slip and are dropping, it isn't the slip- 
ping that hurts them so much as the shock down below 
when they're stopping. So for years we have heard as 
these mishaps occurred, put forth with the rescuer's 
sallv, to pick up the victims who fell from the cliff with 
the ambulance down in the valley. Said one to his plea, 
it’s a marvel to me that you'd get so much greater atten- 
tion, to repairing the results than to curing the cause. 
You'd have much better aim at prevention. For the 
mischief, of course, should be stopped at its source. 
Come neighbors and friends let us rally. It is far better 
sense to rely on a fence than an ambulance down in the 
valley. He is wrong in his head, the majority said, he 
would end all our earnest endeavor. He's a man who 
would shirk his responsible work but we will support it 
forever. Aren’t we picking up all just as fast as they fall, 
and giving them care liberally. A superfluous fence is 
of no consequence, if the ambulance works in the val- 
ley. The story looks queer as we've written it here, but 
things often occur that are stranger. More humane we 
assert than to succor the hurt is to plan at removing the 
danger. The best possible course, is to safeguard the 
source, attend to things rational: Yes, build up the 
fence and let us dispense with the ambulance down in 
the valley." (Source unknown.) 
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Correlation of the effects of dexamethasone administration 
on urinary 17- ketosteroid and serum androgen 
levels in patients with hirsutism 


HOWARD L. JUDD | 
RICHARD A.:McPHERSON 
JEFFREY S. RAKOFF 
SAMUEL S. C. YEN 

La Jolla, California 


Total 24 hour urinary 17-ketosteroid and serum testosterone (T), androstenedione (À), 
dehydroepiandrosterone (DHEA), dehydroepiandrosterone sulfate (DS), and cortisol levels 
were measured before and during four days of dexamethasone administration in 28 hirsute 
» patients and: 10 women with normal ovulatory cycles. Both the base-line urinary 
17-ketostercids and serum androgen levels were significantly higher (p « 0.05) in hirsute 
. than in normal subjects. Cortiso! levels were similar in the two groups. Dexamethasone 
administration resulted in a significant suppression (p « 0.05) of all the urinary and: serum 
androgen and cortísol levels in both groups. At the end of suppression the serum DHEA, 
DS, and cortisol levels were similar, while the urinary: 17-ketosteroids and serum T and A 
levels were still significantly higher (p <0. 05) in the hirsute than in normal women..There was 
poor correlation between total urinary 17-ketosteroid and serum androgen results. These 
findings suggest there is a dual abnormality of androgen production in hirsute patients. The 
adrenal glands appear to secrete increased quatities of DHEA and DS, while the ovaries 
appear to produce elevated amounts of T and A. MS J. OBSTET. GYNECOL. 128: 408, 
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IT IS NOW established that abnormal androgen me- 
tabolism is present in many patients with hirsutism. In 
the past, this was shown by the presence of elevated 
urinary 17-ketosteroid levels in some hirsute patients.’ 
With the development of methods to measure circulat- 
ing androgens, increased concentrations of serum tes- 
tosterone (T) and androstenedione (A) have been 
found in many women with this problem.?® In some 


studies increased amounts of dehydroepiandrosterone | 


OE and dehydroepiandrosterone sulfate (DS) 
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Table I. 


were also found.” * 9 %1% The source(s) of these in- 
creased androgens has remained controversial. The 
most common approach to evaluation of the site of 
production of male hormones has been the use of. 
stimulatory and/or inhibitory tests of either adrenal 
and/or ovarian function.” 578 1 Recently, several inves- 
tigators® ^ | i have used femoral retrograde venous 
catheterization to.sample effluent blood from the ad- 
renal and ovarian veins. Interpretation of the results 
from this type of study has been conflicting. The 
present study was conducted to examine the effect of 
short-term dexamethasone administration on urine 
and serum androgens in 28 patients with hirsutism and 
10 normal control subjects. 


Methods and materials 

‘Twenty-eight patients with hirsutism and 10 women 
with normal ovulatory cycles were studied. None had 
received medication for at least two months prior to the 
studies. The clinical data on each subject are BED in 
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Table I. Clinical data m. hirsute and control uidet 


Subject 





Hirsutism 
1, S. B. 2'7 0-0 149 
2, K. A. 18 0-0 114 
3, R. B. 33 1-0 115 
4, S. B. 22 0-0 . 122 
5, N. B. 2l 0-0 120 
6, K. C. 26 0-0 210 
7, T.M. 19 0-0 132 
8, M.C. 18 0-0 156 
9, P. H. 27 1-0 173 
10, A. A. 30 0-0 185 
11, S. B. 20 0-0 162 
12, J.C. 18 0-0 168 
13, B. M. 22 0-0 148 
14, C. H. 18 0-0 151 
15, N. O. 37 3-1 187 
16, C. T. 18 1-0 150 
17, J. M. 18 0-0 142 
18, S.H... 20 0-0 226 
19, B. A. 23 0-0 95 
20, V. W. 26 0-0 174 
21, B. K. 29 0-0 219 
22, S. S. 23 1-0 178 
23, P. H. 23. 2-0 127 
24, A. H. 30 1-0 214 
25, L. T. 20 0-0 200 
26, N. M. 29 2-0 213 
27, I. D. 30 0-0 195 
28, E.B. 32 1-2 289 
Control subjecis 
29, S. L. 30^ 2-0 136 
30, U. F. 29 2-] 104 
31, UL. 28 0-0 122 
32, L. A. 24 0-0 109 
33, S. D. 25 0-0 132 
34, S.L. | 22 0-0 133 
35, C.W. 23 0-0 106 
36, N.O. 25 1-0 135 
37, C.C. 24 ^ l-l 128 
38, P.K. 29 0-0 155 


*P, Parity; A, abortion. 


+O, Oligomenorrhea; A, amenorrhea. 
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Ovarian 
SIZE 





62 o 34 — Enlarged 
64 O0 l+ Normal 
62 A l+ Enlarged 
63 O I+ . Enlarged 
62 O 3+ Normal 
61 A 2+ Enlarged 
62 : O 2+ Enlarged 
66 O ar Enlarged 
63 O Ft Enlarged 
64 A 3+ Enlarged 
66 O 1+ Enlarged 
65 A 3+ Enlarged 
63 Q 2+ Normal 
64 O 2+ Normal 
67 O po oF Enlarged 
64 O 2+ Enlarged 
69 * Q 1+ Normal 
70 O 2+ Enlarged 
60 A 3+ Enlarged 
66 O 2+ Normal 
67 A 4+ Enlarged 
68 O 2+ ` Normal 
65 O 1+ Normal 
63 A 34 Enlarged 
66 O I+ Enlarged 
64 O 4+ ; Enlarged 
70 O 2+ — Normal 
69 O 4+ Enlarged 
- 67 
65 
70 
62 
65 
64 
61 
69 
63 
63 


+Facial hirsutism was graded on the number of regions involved (sideburns, upper lip, beard) according to Bardin and Lipsett.!? 


Base-line 24 hour urinary 17-ketosteroids and 8 A.M. 
serum, T, A, D, DS, and cortisol were measured for one 
day. On the morning of the second study day (after the 


daily blood sample had been obtained) 1 mg dexa- 
methasone was given by mouth every six hours for 


four consecutive days. Daily blood samples were ob- 
tained between 8 and 10 a.m. for the assessment of 
serum androgens and cortisol levels, and 24 hour urine 
specimens were collected for 17-ketosteroid determi- 
nations. To ensure adequacy of the 24 hour collection, 
measurement of total urinary creatinine-was also per- 
formed. 

Total urinary 17-ketosteroids were measured by.a 
modification of the method of Drekter and associates.' 


Serum T, A, D, DS, and cortisol were measured by 
means of previously published radioimmunoassay 


techniques. 15711 For the immunoassays, the within- 


. assay precision was 11, 6, 14, 5, and 3 per cent, re- 


spectively. The between-assay precision was 15, 12, 18, 
7, and 10 per cent for the same respective hormones. 
For a given hormone all samples from each patient 
were measured in the same assay. 

The two-tailed Student's t test was used to determine 
significant differences between values found in the hir- 
sute patients and the control subjects. The paired 
Students t test was used to determine significant 
differences between base-line and dexamethasone- 
suppressed hormone levels. — . 3 
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DEXA | “suppression — | 
25 | SUPPRESSION — | 


1 NORMAL WOMEN (N= 10) 
HIRSUTISM [N = 28) 


20} 
15 
0 


Baseline 


eo 


I? KETOSTEROIDS mg/24 hrs 


DAYS OF TREATMENT 
‘Fig. 1. Daily urinary 17-ketosteroid excretion before and dur- 


ing dexamethasone administration in 28 REDE with hir- 
sutism and 10 normal women. 


Results 


Fig. 1 shows the mean x standard error (SE) 17 


ketosteroid levels found in the 28 hirsute patients and 
the ten normal women before and during the four days 
of dexamethasone administration. The mean base-line 
17-ketosteroid level was significantly higher (p< 
0.001) in the hirsute women (19.5 + 1.6 mg. per 
94 hours than in the normal women (6.9 + 0.6 mg. per 


-. 94 hours. Dexamethasone administration. resulted in 


significant suppression of 17-ketosteroid levels in both 
groups of patients, but the level was still significantly 
higher (p < 9.01) at the end of suppression in the hir- 
. sute (9.0 + 1.3 mg. per 24 hours) than in the normal 

. subjects (2. 8 «0.2 mg. per 24 hours). It should be 
noted that there was essentially no further decrease of 
17-ketosteroids levels during the final days of DEIS 
sion in either group of subjects. 


Fig. 2 shows the mean serum T, A, DHEA, DS, and . 


cortisol levels in the same subjects before and during 
dexamethasone administration. In comparison with 


those in the normal women, the mean hormone levels ` 


were significantly higher (p « 0.05) in the hirsute 
patients for T (529 + 
. liter), A (2,202 + 199 versus 1,080 + 130 pg. per milli- 
liter), DHEA (12.5 + 1.4 versus 7.1 + 1.0 ng. per milli- 
liter), and DS (3.48 + 0.26 versus 1.96 + 0.23 wg per 
milliliter), while the cortisol concentration (193 + 13 
versus 202 + 23 ng. per milliliter) was similar. With 
- dexamethasone administration there was a significant 
suppression (p < 0.05) of all five steroids in both 
groups. Át the end of suppression, the levels of DHEA 
(2.0: 0.2 versus 1.9 + 0.2 ng. per milliliter), DS 
(0.72 + 0.12 versus 0.7 + 0.07 ng. per milliliter), and 
cortisol (16 + 2 versus 16 + 1 ng. per milliliter) were 


49 versus 334 + 34 pg. per milli- ` 
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' Fig. 2. Serum T, 4, DHEA, DS, and cortisol before and dur- 


ing dexamethasone in the same subjects. 


similar in the two groups. However, the concentration 
of T (376 + 46 versus 160 + 20 pg. per milliliter) and 
A (1,562 + 208 versus 683 + 139 pg. per milliliter) 
were still significantly higher (p < 0.05) in the hirsute 
than in the control patients. Again, it should be noted 
there was essentially no further suppression of any of 
the steroids during the last two days of dexamethasone : 
administration. 

For each subject, the mean of the two baseline-sam- 
ples (Study Days 1 and 2) and the final two specimens 
during dexamethasone suppression (Study Days 5 and . 
6) were calculated for. T and A. Table II shows these 
levels and the differences between, them for each sub- 
ject. For T the mean differences were —97 x 29 pg. 
per milliliter (range, --153 to —350 pg. per milliliter) 
and —150 + 24 pg. per milliliter (range, —71 to —268 
pg. per milliliter) for the hirsute and normal women, 
respectively. For A the mean differences were 
—468 + 167 pg. per milliliter (range, +1,403 to 
—2,025 pg. per milliliter) and —343 + 100 pg. per mil- 
liliter (range, +53 to —844 pg. per milliliter) for the 
same respective subjects. 

An attempt was made to compare base-line levels 
and responses of urinary and serum androgen levels to 


x = 
Pa t so 4 +5 E à s i 
(07 0r 4 a rat H too DOES ADT ~! Yew > 
+ i i "I RD ; '( 
= , . . . -X cT 4 - 
. * B a LI . ` k 
* - t 7 Pe 


Volume 128 - 


- s "E D 
- 7 ¢ id L 
+ 
. E 
* . E 1 . 2 roe Ff 
umber : CEN CENE f mE 
* $ Ea 4 " 1 i LI : 4 EE D ^ + 
Md Ld - * 
" * 
r * * "7a " 


' Dexamethasone treatment of hirsutism ` 411 


f 


- Table I. Mean base-line (Study pass j a 2) and po MN lev els (Study Days 5 5 and a of 
testosterone and androstenedióne in 28 patients with hirsutism and 10 normal women 






Testosterone ( be. Iml. E 


4 - Androstenedione (pg. Imi.) 


Subject Difference 
Hirsutism 
1, S. B. 256 165 91 Bn 121 . 945 —176 
2 KA ^ .. 453 262 (0191 1,424 773 —651 
3, R.B. 814 857 ` +43 3,283 — . 3,651 . +368. 
4, S. B. 442 131 (—911* . . 431: 7 | | 368 —1,063 ' 
5, N. B. 194 132 i D n ' 2,684 a 1,323 -> ' 71,861 
6, K. C. 237 |. 197. = 2-40 .. 1,207 802 —405 
7, T. M: 882 876 ` a 6 3,469 3,474 +5 
. 8, M.C. 335 406 cbr." 2,721 ` ,2,993 +272 
9, P.H. | 437 477. (7 +40 2,887 ; 2128 . . 4 —749 , 
10, A. A. ` -519 261 "..—2858 1,604 . 2,888 ^ +1,189 
11, S. B. 512 663 l +151 1,716 1,7218. °° -3 
I2, T C. 603 . 656. ^ | '- +53 3,562 3,844 "elg 
13, B. M. 339 - 238- ag | 1,281 2,684 — 1,403 
14, C.H. 418  . ' 193 cr eant 1,470 874 —596 
15, N. O. 445 ` 95 —350* 1,745 — 599 —1,146 
16, C. T.. 614 547 —67 1,811 1,445 —366. 
17, J. M. 211 276 +65 1,282 1,236 —46 
18, S. H. 411 435 +24 , 1,484 1,646 ' +162 
19, BAL. 1,044 876 »— 168 . 8,390 4,288 +898 ' 
20, V. W. 744 418 '—326 2,813 - . 1,266 —1,547* 
21, B. K.- . 402. 515 - +N.. 1,556 1,625; +69 
22, 9.9. , 244 200. is EB 2,670 | 1,431 — 1,239 
23, P. H. 504 ` 637 i £133 | 1,924 1,518 —406 
24, A. H. 503 274 —229 2,670 | 1,431 —1,239. . 
25, L. T. 468 . 149 —919*. 3,026 1,116 —1,910* 
26, N. M. 357 141 wu a ID. 2,545 . 520 <2 025%: 
27, L. D. 690 ` 398° ' oman) x 3,657 1,832 — 1,825 
28, E. B. 387 261 .—126 - 1,008 504 —504* 
Mean ` 481 . 384 0797 ^ , 2,98 - ., 1729 —408 - 
SE 89 45 ; 29 — U 461 201 167 
Control . 4 o ua 
29, S. L. 387 157 230" 974 637 | —887 
30, V.F.- 285. 214 Gu s. 876 928 +52 
Jl, VeL. 388 . . 120 - | —268* 1,200 356 —844* 
32, L-A. . 125... à 50 . 0008. 778 . 377 100 —277* 
33, S.'D. 233 . 154. ; (—79 ` . 974 242 —192* 
| 84, S.L. 363 ' 265 -> . —98 | ..-^ 71,326 1,187 -139 
| 885, C.W.. : 885 167 . 02185 ^7 7. * 1,281 712. -519 ` 
36, N: O. 305 189 —116 1,295 1,335 +40 > 
37, C.-C. 322 205 ` =117 927 841 —86: 
38, P.K. 322 . 88 "234% 41,003 418 -590*' 
Mean 311 | 161 ; —150 . . 1,018 675 —343 
SE 26 | 20' 24 . 8B , 128 100 


*Difference between base line and dexamethasone concentration 750 per cent. 


dexamethasone suppression in the ‘hirsute patients. 


Fig. 3 shows the individual 17-ketosteroid levels in the - 
28 patients before and at the end of dexamethasone ` 
administration. The clear bars represent the mean 17: `. 
ketosteroid levels in the hirsute patients, while the.’ 


lined and hatched panels depict the mean + 2 stan- 
dard deviation (SD) 17-ketosteroid levels found in the 


10 normal subjects before and at the end of dexa- ` 


methasone suppression. ‘Three groups of patients 
' were identified based on the responses of the 17- 


ketosteroid levels to dexamethasone. One group (Sub-.. 


_ jects T 


| to’ 9) had ‘elevated 17-ketosteroid levels | 
(14.0 + 1.1 mg. per 24 hours) which suppressed into 


: ^ the normal range with dexamethasone (2.7 + .3 mg. 


per 24 hours). This suggested the source of the ex- 


. traurinary androgens was responsive to adrenocor- 
ticotropic hormone (ACTH) and presumably was from 


‘the adrenal glands. A second. group (Subjects 10 to 21), 


- methasone (11. 1+ 


also had. elevated base-line levels (15.9 + 1 mg. per 24 


hours) but showed blunted suppression with dexa- 
1.5 mg. per 24 hours). This sug- 
Besten ing source of the.excess ufinary androgens was 
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Fig. 3. Mean and individual urinary 17-ketosteroid levels be- 
fore and at the end of dexamethasone administration in the 
hirsute patients. The lined and hatched panels represent the 
mean + 2 SD found in the normal subjects. 


not responsive to ACTH and presumably was ovarian 
in origin. A third group (Subjects 22 to 28) was ob- 
served who had markedly elevated 17-ketosteroids 
(32.8 + 1.9 mg. per 24 hours). It should be noted that 
most of these patients were very obese (mean weight, 
202 pounds) Dexamethasone suppression resulted 
in a large decrease of 17-ketosteroids (mean fall, 
18.4 + 1.6), but the level at the end of suppression was 
still high (15.1 + 1.5 mg. per 24 hours). This suggested 
that the elevated urinary androgens were coming from 
both an ACTH responsive (adrenal) and a nonrespon- 
sive (ovary) source. 

In Fig. 4, the serum androgen and cortisol. levels 
before and during dexamethasone administration in 


' these three groups of hirsute patients are compared. 


Base-line androgen and cortisol levels were similar in 
the three groups. Dexamethasone administration re- 
sulted in identical suppression of DHEA, D$, and cor- 
tisol levels. For T, the mean level at the end of 
dexamethasone suppression was slightly higher in 
the nonsuppressible group (410 + 65 pg. per millili- 


ter) than in either the suppressible (393 + 107 pg. 


per milliliter} or the obese groups (306 + 65 pg. per 
milliliter). However, these differences were not sta- 
tistically significant. For A, the mean level after dexa- 
methasone was also higher in the nonsuppressible 
group (1,762 + 386 pg. per milliliter) as compared 
with 1,624 + 509 and 1,193 + 182 pg. per milliliter 
for the other respective groups. Again, these differ- 
ences were not staustically significant. 


` subjects” 8 
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Fig. 4. Serum T, A, DHEA, and DS levels before and during 
dexamethasone in the three groups of hirsute subjects 
identified by the response of urinary 17-ketosteroids to 
dexamethasone. 


Comment 


In the hirsute patients we studied the results indi- 
cated that serum T, A, D, and DS, but not cortisol, were 
significantly elevated over the levels found in normal 
women. The mean base-line concentrations were simi- 
lar to the levels reported by Abraham and co-workers? 
in 59 hirsute women for T (529 + 49 versus 599 + 39 
pg. per milliliter), A (2,202 + 199 versus 2,320 + 122 
pg. per milliliter), and DS (3.48 + 0.26 versus 
3.44 + 0.21 wg per milliliter. For DHEA. the present 
value was higher (12.5 + 1.4 versus 8.3 + 0.63 ng. per 
milliliter). Thus, in two laboratories there were similar 
findings in a total of 87 patients studiec. 

The results of the dexamethasone suppression test 
suggested the principal source of the elevated concen- 
tration of DHEA and DS was the adrenal glands, since 
both androgens were suppressed to concentrations 
similar to those seen in the normal subjects. Abraham 
and colleagues” * also found the adrenal glands to be 
the principal source of these two androgens in their 
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The glandular source of T and A in hirsute patients 
has been more difficult to delineate. In our subjects the 
origin of both T and A did not appear to be ACTH 
responsive, since the levels were still significantly ele- 
vated at the end of dexamethasone suppression in 
comparison with the normal subjects. It is presumed 


that the elevated T and A levels after dexamethasone 


represented either direct ovarian secretion or the 
peripheral conversion of ovarian-secreted precur- 
10, 18 19 "here are several lines of evidence which 
suggest the ovaries are the principal source of the ab- 


SOrs. 


' normal amounts of T and A seen in hirsute women. 


First, several other studies" > 9 9 !! have shown in- 


creased quantities of ACTH-independent T and A se- 
cretion. Second, in most but not all studies in which a 
retrograde catheter was used to sample adrenal and 
ovarian veins the ovaries have been found to be the 
principal source of these increased androgens.” ^ 1% 13 


Third, ovarian wedge resection is associated with a- 


profound but temporary decrease of A and a large and 
sustained decrease of T. These decreases were much 


larger than those seen in women undergoing non- 


ovarian surgery.” ?? 


Two questions have been raised’ about the use of 


the dexamethasone suppression test to quantitate the 
amounts of androgens being secreted by the adrenal 
glands and ovaries in patients with hirsutism. 

First: How much and how long should the drug be 
given to obtain “maximal” adrenal androgen suppres- 


sion? With the present dosage schedule the suppres- . 


sion appeared to be maximal. This was shown by the 
facts that cortisol suppression was complete and there 
was no further suppression of either the urinary or 
serum androgens after the first two days of dexa- 


methasone administration. Abraham and associates® 


used a variable dexamethasone dosage schedule based 
on the patiént’s weight for seven days. In their patients 
the mean hormone levels at the end of suppression 
were similar to those in the present series for T 
(449 + 45 versus 376+46 pg. per milliliter), A 
(1,688 + 130 versus 1,562 + 208 pg. per milliliter), 


` DHEA (1.27 + 0.36 versus 2.0 + 0.2 ng. per milliliter), 
and DS (0.65 + 0.10 versus 0.72 + 0.12 ug per millili- 


ter). Suppression with dexamethasone for much longer 
periods of time has been suggested to exert greater 
suppression than short-term administration. However, 
only isolated samples have been reported, and a 
significant minority of patients had higher T values 
after long- rather than short-term dexamethasone ad- 
ministration." Further studies are needed to clarify the 
point. ; 
Second: Does dexamethasone administration sup- 
press ovarian as well as adrenal androgen production? 
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Jarrata and Starka” measured plasma 17-ketosteroids 


and DHEA levels in blood from the right ovarian vein 


in four patients. Following these measurements the 
subjects underwent either oophorectomy or ovarian 
wedge resection. After the ovarian surgery, 100 to 150 
mg. of Solucortef were given intravenously; 20 to 30 - 
minutes later blood samples were taken from the left 
ovarian vein and both 17-ketosteroid and DHEA levels 
were found to be lower. Since these experiments were 
entirely uncontrolled ànd both oophorectomy and 
ovarian wedge resection are known to lower ovarian 
androgens, these data must be questioned. Recently, 
Kirschner and colleagues’ again raised the question. — 
This was based on the findings that 20 of 44 hirsute 
patients had a 50 per cent or greater suppression of T 
and A after four or five days of dexamethasone. The 
authors also performed retrograde venous catheteriza- 
tion and selective sampling of the adrenal and ovarian 
veins. By comparing the adrenal gradients of T and A 
with those of cortisol they calculated the adrenal secre- 
tion of both androgens. Based on these calculations 
they found the source of the excess androgens in their 
hirsute patients was largely ovarian. Since the patients 
had a 50 per cent or greater fall of T and A after 
dexamethasone, though the principal source of the 
extra androgen was the ovaries, these authors raised 
the possibility that corticosteroids may exert a direct 
pharmacologic effect on ovarian androgen secretions. 

There are two reasons to question this conclusion: 
First, Hug and associates? found major differences be- 
tween T and A adrenal secretion rates calculated by this 
method curing basal as compared with maximal cor- 
tiscl secretion. Since cortisol secretion is episodic,” the 
calculation of adrenal androgen secretion by this 
method. appears to be inaccurate. Second, the de- 
creased levels of T and A following dexamethasone 
(Table II) in each of the present 28 hirsute and 10 
normal women studied were no greater than the 
amounts of T (range, 19 to 271 pg. per milliliter) and A 
(range, «300 to. 2,201 pg. per milliliter) circulating 
in premenopausal women who .have undergone 
oophorectomy (adrenal component only).” This in- 
cluded several hirsute and normal patients who had a 
50 per cent or greater decrease of these two androgens. 
If dexamethasone suppresses ovarian as well as adrenal 
androgen production, the fall in circulating androgens 
should be greater than the known adrenal component. 
Until direct evidencé is available, the suggestion that 
corticosteroids suppress ovarian androgenesis should 
continue io be questioned. 

The lack of correlation of total urinary 17-keto- 
steroids and serum androgen levels was of interest. 
Three groups of hirsute subjects were identified 
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, based on the response of the .17-ketosteroid levels 
to dexamethasone administration, that is, adrenal an- 
drogenic hyperfunction (Patients 1 to 9), ovarian an- 
drogenic hyperfunction (Patients 10 to 21), and com- 
bined adrenal and ovarian hyperfunction (Patients 22 
to 28). ‘Similar groups have been reported by 
others.*97 
levels were compared among the three groups, the 
baseline levels as well as the responses to dexa- 
methasone were similar. In 1962, Goldzieher and 
co-workers? warned that several potential problems 
existed when urinary 17-ketosteroid determinations 
were used to assess androgen production. Large day- 
to-day variations in 17-ketosteroid, secretion have 
been reported.” ? In addition, there is poor spe- 
cificity of most simplified methods for the determina- 


tion of total 19 ketosteroids, including the one. used i in. 


the present.study. As much as 90 per cent of the Zim- 
mermann chromogen may be due to contaminents, 
and sample contamination is not consistent"? ?! With 
these problems, it should not be surprising there was 
. poor correlation between the urine and serum results. 
Interpretation of data based on the results of simpli- 
fied total 17-ketosteroid methods without confirmatory 
serum findings should be cautious. ` 

The diagnosis of "acquired adrenal hyperplasia" has 
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been applied to certain patients with hirsutism. These 
patients have elevated urinary 17-ketosteroid and 
pregnanetriol levels which suppress to normal with - 
dexamethasone.” Patients 1 to 9 had similar 17- 
ketosteroid findings, yet the serum ar:drogen levels 
were indistinguishable from those of other patients 
with hirsutism, Kirschner and colleagues? have ques- 
tioned recently the existence of this syndrome and 
stated it ". . . does not exist or is quite rare." The 
present data also suggest that adrenal androgenic 
hyperfunction without an aodio ovarian abnormal- 


‘ity. is unusual. 


In summary, these results suggest there is a dual 
source of abnormal androgen production in patients 


with hirsutism. The adrenal glands appear to secrete 


increased quantities of DHEA and DS, while the 
ovaries produce abnormal amounts of T and A either 
directly or by secretion of precursors for peripheral 
conversion. The possibility that some hirsute patients 
have abnormal androgen production of only the adre- 
nal glands or the ovaries cannot be determined from 
these data. More frequent sampling of individual sub- 


jects will be required to answer that question, 
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Discussion 
DR. LOUIS BARTOLUCCI, San fundus California. 


From, a clinical point of view questions arise. about 


methods and inferences drawn by the, authors. The 


game in this study was played exclusively i in the ball | 
. park of the pituitary-adrenal axis, as though it could . © 


be manipulated selectively without interaction with 


the other pathways, specifically the pituitary-ovarian- 


axis. Perhaps it can be done, but evidence to the con- 
trary can-be found from human and animal ex- 
perimentation. Glucocorticoid administration was 


shown,. for instance, to suppress thyroid-stimulating ` 
hormone in tlie plasma of patients with hypo- . 


'. thyroidism and in normal subjects.” ? Dexameth- 
. asone was shown'to, interfere with ovulation’ in rats 
seemingly by inhibition of the synthesis and release of 
pituitary luteinizing hormone (LH)J.We often hear 
- complaints of menstrual disorders in women treated 
with glucocorticoids. It. is possible that a glucocor-, 
: ticoid-induced LH inhibition occurs in these patients. 

Experimental evidence i is available that prednisolone 
inhibits LH response to gonadotropin-releasing. hor- 
mone in men as well as women. Given the importance 
of excluding any direct or mediated action of dexa- 


methasone on ovarian output, if one is to accept the . 


conclüsion that DHEA and: DHEA sulfate, having. 
practically. disappeared from circulation under dexa- 


. methasone treatment "res ipsa luquitur”, are of adre- 


nal ona my. first question for Dr.-Judd is: Would | 
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mean plasma levels of LH in all patients before and 
during the experiment have helped ensure that ovar- 
ian steroidogenesis was not affected by the intense 
dexamethasone treatment? Would estrogen and pro- 


gesterone levels have provided further insurance? 


In. the clever discussion of the results, the authors 
point out that serum levels of testosterone and andros- 
tenedione fell only partially during ACTH suppres- 
sion. Therefore, they Say, ever so cautiously, the sug- © 
gestion ‘is there that these two. androgens may be . 


“mainly of ovarian origin. 


Here, just ás cautiously or perhaps even more, I 


' would like to ask a second question: Why not test this 


hypothesis right now by carrying out a further sup- 
pression—ovarian suppression with medroxypro- 
gesterone, for instance—either alone or in combination 
with estrogen and see if these two subborn andro- 
gens would not obligingly go down. | 

Experimental evidence is available on the effect of 


. medroxyprogesterone "acetate on the hyperandro- 
‘ genism attending the polycystic ovarian syndrome. 


LH was suppressed and a coincidental drop in testos- 


" terone production was observed" (norethindrone and 


mestránol). Ortho Novum was shown to suppress : 


_ plasma androstenedione and testosterone to a eens 
| extent than dexamethasone in hirsute women.’ 


The authors ‘have added considerably to the existing 


* evidence that the hyperandrogenism of hirsute women 


is often the result of ovarian as well as adrenal con- ` 
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tribution. I found their suggestions on the origin of 
certain serum androgens stimulating and somewhat 


convincing. Personally, however, I would be more con- . 


vinced had the evidence been less indirect. 


4 
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DR. RICHARD BOLTON, Portland, Oregon. First of 
all, in the process of studying these patients in a private 
office, it is economically difficult to obtain all of the 


steroid assays you mention. I would like you to com- ` 
ment, if you might, on which one you think would be , 


most important and to interject that we have been 
using the serum testosterone level almost exclusively. 

Second, I would like to ask again: In your slides you 
showed serum testosterone as a unit, but I am sure you 
must have differentiated in your own laboratories be- 
tween bound and unbound serum testosterone. Would 
you comment on the importance of these and also 
upon which way they acted with the dexamethasone 


suppression, or even as Dr. Bartolucci suggests, with | 


some type of ovarian suppression? 

DR. JUDD (Closing). Dr. Bartolucci's discussion is 
very precise and brings out the weaknesses of this 
study. For, indeed, this study is indirect. 

The problem in regard to evaluating women with 
hirsutism is the fact that two sets of organs can produce 
androgens—the adrenal glands and the ovaries. Not 
only can these glands secrete androgens directly but 


they can secrete hormones into the bloodstream which ' 


go to other areas of the body where they are converted 
from the parent or original hormone to another an- 
drogen. The new androgen is reintroduced into the 
circulation, and actually has its biologic effect as that 
new hormone. Thus, the question is: If you have two 
sets of organs making these hormones, how can vou 
evaluate patients with hirsutism to determine which set 
of organs is abnormal? 

Several techniques -have been used to do this. 


Possibly the most direct technique has been measure- - 


ment of the hormone levels in patients before and after 
one of the two sets of organs have been removed surgi- 
cally. Obviously, this technique is not applicable for 
most patients with hirsutism. Consequently, you are 
left with rather indirect methods for studying these 
patients. The retrograde venous catheter technique 
has been used by several investigators, including us. As 
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previously mentioned, results from these studies have’ 
been conflicting with regard to the source of excess 
androgens in hirsutism women. We have elected to use 
this technique to localize androgen-secreting tumors in 
patients in whom the location of the tumor cannot be 
established by physical examination. To date, we have 
localized three androgen-secreting tumors with this. 
method." * We feel this technique has real application 
for this specific problem. 

The most commonly used method to evaluate hir- 
sute women has been the use of either stimulatory 
and/or inhibitory tests of adrenal or ovarian function. 
A number of years ago, Dr. Dignam and associates? 
showed the problems that occur when stimulatory and 
inhibitory tests of ovarian function are used. Ovarian 
steroidogenesis is rather sluggish in its response to 
stimulation and suppression. It is for that reason that 
we have chosen to look at the adrenal component, 
rather than both the adrenal and ovarian components. 
The results are those we have just déscribed. 

In regard to the question about dexamethasone sup- 
pression of gonadotropins, there is a recent study by 
Givens and co-workers! in which they measured uri- 
nary and serum LH in hirsute patients before and dur- 
ing dexamethasone. These authors found slightly 


.lower LH levels on dexamethasone, but the difference 


was not statistically significant. We have unpublished 
results for both short- and long-term dexamethasone 
suppression which show no effect of the drug on LH 
levels. - 

Dr. Bolton asked the question about our recom- 
mendations regarding clinical testing of patients with 
hirsutism. There are several problems which exist 
when evaluating patients with androgen excess. First, 
the levels of both urinary and serum androgens are 


. either normal or only slightly elevated in the vast 


majority of patients. Second, androgen levels are not 
steady but fluctuate. As pointed out in the text, this is 
true for urinary 17-ketosteroids and also for serum 
androgens. These fluctuations make it very difficult to 
accurately assess the effect of any stimulatory or sup- 
pression test on serum or urinary androgens, since any 
change that is seen may not represent a response to 
testing but may be the result of random fluctuations. . 
This is particularly true when a single base-line sample 
is compared with a single treatment specimen. Last, 
most of circulating testosterone is bound to serum pro- 
teins and probably is not active. Only a small fraction is 
free. The measurement of total rather than just free 
testosterone may not reflect changes in the percentage 
of biologically active hormone. 

For these reasons we have stopped recommending 
the dexamethasone suppression test as a practical tool 
for determination of the source of a patient's excess 


androgens. We feel the physician's principal obligation | 


to the patient is to determine whether or not a tumor is 
present. If urinary 17-ketosteroid and a serum testos- 
terone are done and the 17-ketosteroid is not above 50 
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mg. per 24 hours and the serum testosterorie is not 
higher than 2,000 pg. per milliliter; the chances are 
very good the patient does not have a tumor but has 
one of these mild problems of androgen excess. 
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Pulmonary thromboembolism associated with. gynecologic 


surgery and pregnancy 


SCHUYLER M. BISSELL, M.D. 
Everett, Washington l X" 


Pulmonary thromboembolism continues to be an infrequent but serious complication of 
gynecclogic surgery and pregnancy. The record of each patient with such a complication 
treated in two community hospitals during the 10 year period prior to 1976 was examined in 
detail. An attempt was made to identify weaknesses in past management and suggest 
changes to improve future care. Embolism will continue to occur unexpectedly and be of ` 
such magnitude as to cause death before effective treatment can be instituted. Patients at 
risk can often be identified and prophylactic anticoagulants and antibiotics are appropriate 
in selected cases. An understanding of the pathology of embolism and principles of genital 
sepsis combined with vigorous treatment will save some patients who now would die. If the 
risks are appreciated, anticoagulants may be used in pregnant patients who are closely 
monitored. These patients must be alerted to the dangers of both embolism and the 
treatment. (AM. J. OBSTET. GYNECOL. 128: 418, 1977.) 


Two HOSPITALS (a total of 500 beds) in our city of 
50,000 serve a community of about 150,000. From this 
source the record of each case of pulmonary embolism 
associated with pregnancy or gynecologic surgery in a 
10 year period was examined in detail. 


\ 
Material 


To put the problem in perspective, during the 10 
. years prior to 1976 there were 20,289 deliveries (919 of 
which were cesarean sections), 3,974 hysterectomies 
(half of which were vaginal), and 670 cases of diag- 
nosed pulmonary embolism from all causes. 

Eighty-six cases of pulmonary embolism were associ- 
ated with surgery. Seven of these followed gynecologic 
surgery, and there was one death. Eight cases occurred 
in pregnant or postpartum patients, and there was one 
maternal death in this group. 


Pulmonary thromboembolism associated with 
gynecologic surgery 


Incidence. In DeBakey's! review of articles covering 
3 million surgical cases, the incidence of fatal pulmo- 
nary embolism was reported to be 0.01 to 0.87 per cent. 
In’ several studies of fatal pulmonary embolism?~ 
warning signs of thrombophlebitis occurred or a prior 
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diagnosis of pulmonary embolism was made in less 
than 13 per cent of the cases. Many postmortem studies 
have proved the frequency of asymptomatic em- 
bolism.? 5 ! 

Classic symptoms of thrombophlebitis occur with 
equal frequency in limbs with and without thrombi; 
thus the inaccuracy of clinical diagnosis of deep vein 
thrombosis is so great that the incidence cannot be es- 
timated.® 7 | 

Symptoms. While the diagnosis of massive pulmo- 
nary embolism may be thrust upon us, a significant 
reduction in pulmonary blood flow can be overlooked 
easily. All elements of Virchow's classic triad (chest 
pain, dyspnea, and hemoptysis) are rarely present, and 
signs such as tachypnea,. tachycardia, cyanosis, and 
hypotension appear in varying degrees. Anxiety or a 
sense of impending disaster appears with great fre- 
quency,? which led to an emergency room diagnosis of 
"anxiety attack" in one of our patients with massive 
embolism. When more than 60 per cent of the pulmo- 
nary circulation is affected, acute cor pulmonale will 
occur with symptoms of right heart failure and electro- 
cardiographic evidence of this strain. 

Diagnosis. Chest x-rays may be negative, but.a posi- 
tive lung scan with Pog less than 80 mm. Hg in clinically 


- suspected cases will usually substantiate the diagnosis.’ 
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Pulmonary angiography is reliable but not always 

readily available and is often difficult to interpret. 
Precipitating factors. Venous stasis, trauma, hyper- 

coagulability, and infection play a major, role in causing 
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thrombosis. Early ambulation and improved. surgical . 


‘techniques have attacked the first two ‘factors, while 
drugs to reduce coagulability and propie antibiot- ' 
ics influénce the last two. 


Prophylaxis. Anticoagulants to prevent edm ! 


^ have been suggested for many years, although sur- 
` geons have been reluctant to approve their general i use 
for fear of bleeding complications. 

Intravenously, heparin acts quickly and within four 
hours has almost disappeared from the bloodstream; 
subcutaneously, its effect is somewhat longer. Oral 
coumarin compounds have half lives which vary from 
15 to-56 hours. These characteristics make heparin 
more suitable in the prophylaxis of postoperative . 
thrombosis, and recent studies have confirmed its 
effectiveness and safety i in low doses.” 

A report on 4,121 patients.over the age of 40 who 
underwent various elective surgical procedures was 
published in 1975.” This was an international multi- 
center trial to study the prevention of fatal. postopera- 
tive pulmonary embolism with the use of low doses of 
heparin. | 

Low-dose heparin prophylaxis presumes that anti- 
thrombin III, a naturally occurring inhibitor of factor. 
X, is enhanced by heparin. The drug must be given 
before tissue trauma activates factor X, since small 
doses of heparin are ineffective once tissue trauma has 
occurred. Sixteen patients in the control group and two 
in the heparin. group died from pulmonary embolism. 
Of great, interest to our specialty is the fact that at au- 
topsy in the control group thrombi were frequently ` 
found in the popliteal, femoral, or iliac veins, while no 
case of: thrombosis of the iliac vein occurred if heparin. 
was used. Bleeding complications were infrequent, and 
the recommended regimen has been promoted as safe, - 
well tolerated, and requiring no laboratory control: 

Dextran is though to- prevent venous thrombosis by 
decreasing platelet adhesiveness," but its use has not 
been widely accepted. 

Treatment. Once deep thrombosis has developed, 
anticoagulants are indicated and, if pelvic veins are.in- 
volved, antibiotics are also prescribed. . : 

If embolism recürs despite: anticoagulation, inter- 
ruption of the vena cava and left ovarian vein may be 
considered. After such interruption, however, collat- 
eral venous channels open rapidly and continue to di- 
late with such speed that further embo may again 
soon reach the lungs." ) , A 

Fibrinolytic agents suçh as urokinase or strep- 
tokinase are of great value-in massive embolism.? Ex- 
cept in massive embolism, however, these agents are 


probably no more effective than anticoagulants alone, x 
and bleeding complications are diis to occur: some- -` 
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what: more frequently’ with urokinase than with hepa- i 
rin. 18" 

.-Eimbolectomy nay te contidercda in massive pulmo- 
_ nary embolism, but the mortality rate is extremely 
high, approaching 80. per cent in some series. 

Because of the threat. of recurrent pulmonary en- 


.", bolism, itis suggested that anticoagulants be continued 
several weeks to several months following the initial ` 


insult. Serious embolism can recur many months after | 
the original episode, but continuation of the an- 


uepaguant for four months is’ a c com- 


promise.” ! : j 
‘Since sepsis. plays such an important role in 


. significant or fatal pulmonary embolism, an under- 


standing of the usual. pathogens and most effective 
antibiotics is necessary. The diagnosis of pelvic throm- ' 
 bophlebitis is necessarily a clinical one. The clinician 


often is denied the luxury of cultures or sensitivities, 


first; because lie must act without-delay and, second, 


. because there are no completely satisfactory methods 


for obtaining quick, meaningful culture specimens 
when pelvic infection is first suspected. Cultures should 
be taken as soon as possible, however, by means of 
‘appropriate techniques to assure growth. of, both 
anaerobes and aerobes.., Sensitivities will guide later 


management. 


Chow!? found anaerobic bacteria in 72 per cent of 
200 patients with female genital infections and the 
exclusive isolate in 30 per cent. The most likely en- 


. - dogenous anaerobes include Bacteroides fragilis, other: 


bacteroides, Peptococci, Peptostreptococci, and Fuso- 
bacteria. Bacteroides fragilis should be. suspected in all 
cases of pelvic thrombophlebitis: with or without 
emboli. If the blood culture is positive, it is well to re- 
member that thrombophlebitis or pulmonary em- 


'-.bolism has been reported in as high as 30 per cent of 


cases with bacteroides septicemia. The drugs of choice 
in these infections aré clindamycin,'? chloramphenicol, 
and carbenicillin.”° 

Pseudomembranous enterocolitis has been reported 
in up to 10 per cent of patients treated with clindamy- 
while aplastic anemia is occasionally a complica- 
.tion of chloramphenicol therapy, and carbenicillin 
cannot be given to patients with penicillin allergy or 
sodium retention. In desperately ill patients when bac- 
. teroides is suspected, these antibiotics are indicated de- 
spite their potential toxicity. l ) 

Another drug, metronidazole, has been rated very 
effective against anaerobes by Tally,'* but as yet there is 
no parenteral dosage. 

Antibiotic ‘susceptibility patterns of gram-negative 


. organisms vary from hospital to hospital and must fre- 


quently be updated in-each institution.” 
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In covering the problem broadly, Ledger? recom- 
mends: prophylactic antibiotics in patients under 40 
who are undergoing vaginal surgery, collection and 
culture techniques designed to recover anaerobes for 
more accurate diagnosis, surgical drainage when ap- 
propriate, and a combination of antibiotics chosen to 
cover the most likely pathogens. 

If anaerobes are present or strongly suspected in 
pelvic infections, anticoagulants should be considered 
as part of the management. l 

The significance of sepsis is demonstrated by. the 
course of a patient in our study who suffered massive 
pulmonary embolism after curettage for septic abor- 
tion. This 32-year-old patient was seen five hours after 
the first symptom of threatened early abortion. Three 
hours later a curettage was performed, followed within 
an hour by collapse and acute cor pulmonale. The lung 
scan was positive for massive pulmonary embolism. Po, 
was 51 mm. Hg. Twelve hours after the first symptom 
the vena cava and left ovarian vein were ligated. The 
hospital course was stormy, but treatment with hepa- 
rin, clindamycin, and chloramphenicol led to complete 
recovery. 


Pulmonary thromboembolism in pregnancy: 
special considerations 


Incidence. In a review of 32,000 pregnancies at the 


Mayo Clinic, the incidence of pulmonary embolism . 
was found to be one of 2,488 pregnancies. This com-, 


-. pares to one of 2,536 in our small series. 

The frequency of superficial phlebitis and deep vein 
thrombosis during pregnancy is about the same as that 
in the general population, but after delivery the fre- 
quency increases and is said to be greater by 49 times 
during the first postpartum month,” 

Etiology. Factors in pregnancy increasing the risk of 
pulmonary embolism include age, obesity, high parity, 
previous deep vein thrombosis or pulmonary em- 
bolism, traumatic or operative delivery, prolonged in- 


activity, exogenous estrogen, blood group A, and infec- 


tion. 


With the use of these criteria most of our patients . 


could be said to have been at greater than average risk 
from embolism. None, however, had a history of previ- 
ous deep vein thrombosis or pulmonary embolism. Not 
one had a diagnosis of deep vein thrombosis prior to 
embolism. No patient had leg symptoms or signs be- 
fore the embolic insult. 

One of our patients, a 33-year-old, gravida 4, para 8, 
obese patient was admitted at 36 weeks' gestation with 
symptoms of embolism. Previous pregnancies and de- 
, liveries had been uncomplicated. Po; was 61 mm. Hg, 
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and the lung scan was interpreted as bilateral emboli 
both upper lobes. Anticoagulation with heparin was 
immediately initiated, resulting in rapid improvement 
and leading to discharge on the sixth hospital day with 
instructions to continue heparin at home. She con- 
tinued the heparin but failed to keep appointments to 
check clotting times and was readmitted as an emer- 
gency patient four weeks after discharge. 

At the second admission the patient complained that 
several hours earlier a large painful swelling had ap- 
peared in the lower abdomen; this proved to be a he- 
matoma in the space of Retzius. While the coagulation 
defect was being corrected, the patient went into shock. 
An emergency cesarean section with evacuation of the 
hematoma was accomplished, and a stillborn infant was 
delivered. The next day the patient suffered the sec- 
ond major pulmonary embolism. Lung scans and arte- 
riogram proved the diagnosis, and a Mobin-Uddin 
umbrella subsequently was guided into the vena cava, a 
ligation having been judged too risky because of the 
patient's condition and obesity. 

The third admission occurred 14 months later; again 
the patient had symptoms of embolism, this time com- 
plicated by pyelonephritis. Vena cava phlebography. 
showed the umbrella to have migrated to a. point just 
below the hepatic vein and the left ovarian vein to be 
"full of clots.” Treated with antibiotics but not an- 
ticoagulants, she improved rapidly and was discharged 
on the fourth hospital day, only to be readmitted for 
the fourth time three days later with marked phlebitis 
in the left leg. The inflammation subsided on an- 
ticoagulants, and she was discharged on 5,000 units of 
heparin daily. 

The one maternal death occurred in an obese 29- 
year-old, gravida 8, para 3 patient, who after 17 hours 


. of labor was to undergo a cesarean section because of 


lack of progress. As the anesthetic was being induced, 
the patient suddenly went into shock. A quick cesarean. 
section saved the infant, but the mother failed to regain 
consciousness and died. Autopsy proved massive pul- 
monary embolism originating in the left ovarian vein to 
be the cause of death. 

Prophylaxis and treatment. There is controversy 
over the use of anticoagulants in the treatment of deep 
vein thrombosis and the prevention of embolism dur- 
ing pregnancy? In a review of the subject, Finnerty 
and MacKay” found the maternal mortality rate re- 
duced but the fetal death rate high when anticoagu- 
lants were used. Coumarin compounds, having a lower 
molecular weight than heparin, cross the placental bar- 
rier easily, may have teratogenic effects if given early in 
pregnancy, and can cause bleeding problems in the 
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fetus 1f given just prior to or during labor. Heparin, 
having a shorter duration of action, is more easily con- 
trolled. 

The danger of postpartum embolism demands con- 
tinuation of the anticoagulant.” Appropriate antibiot- 
ics are recommended if there is evidence of infection. 


Review 


Even being hypercritical, in reviewing the eight cases 
of pulmonary embolism associated with pregnancy in 
this group, one would be forced to conclude that in no 
case could the first episode have been anticipated. 


In our cases associated with pregnancy, embolism : 


occurréd antepartum, intrapartum, and up to 17 days 
postpartum. l 
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In the gynecologic surgery group, embolism oc- 
curred from three to 54 days after surgery. Four of the 


‘patients were readmitted after having suffered a sec- 


ond embolic insult less than 22 days after the first, 
proving the folly of discontinuation of the anticoagu- 
lant after only a few days' treatment. 

Probably two thirds of pulmonary thromboembolism 
in our specialty originates in the pelvis, but sophisti- 
cated methods of diagnosis" are needed to prove deep 
vein thrombosis in this area and are not always avail- 
able. Thus we are forced to conclude that, while we 


` may reduce the incidence of embolism, at present it is 


impossible to avoid its occasional occurrence. More pa- 
tients who survive the initial insult, however, can be 
saved by immediate, appropriate treatment. 
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Discussion 


DR. CHARLES E. WEBER, La Jolla, California. I would 
certainly agree with the general principles of diagnosis 
and treatment which the author has outlined. In my 
discussion I have chosen instead to augment, amplify, 
and emphasize several aspects which I feel are of par- 
ticular importance. 

The immediate aggressive treatment of the em- 
bolism is quite obviously of major importance and has 
and will continue to save many lives; but if we are to lift 
the shadow ot this spectre, we must look elsewhere. 
Our attention must be directed to the prevention, de- 
tection, and treatment of the sole underlying cause of 
this problem: deep vein thrombosis. This one-on-one 
relationship has been documented as in few other areas 
in medicine. While diagnosis, treatment, and preven- 
tion of thrombosis cannot compete in glamour and ex- 
citement, or depressed S-T segments (the physician's), 
with emergency embolectomy or pulmonary angiogra- 
phy or intensive care maintenance of.the embolized 
patient in shock, these less exciting concerns are where 
the real action is if we are to have real impact on this 
ever-present hazard. Additionally, Saltzman? states, 
". . . the availability of a number of effective pre- 
ventative techniques offers a physician an opportunity 
to prevent a complication that is frequent, often dis- 
abling, and occasionally fatal. One may expect that 
the wide use of antithrombotic prophylaxis will char- 
acterize good practice in the coming years." 

With admonitions such as this appearing in the liter- 
ature, it is imperative that we direct our attention to the 
underlying cause of pulmonary embolism. While the 
factors of early ambulation, decreased surgical trauma, 
and ihfection control are of utmost importance and 
have decreased the incidence of deep vein thrombosis, 
attention must be focused more carefully on the 
identification of the patients in whom this complication 


is most likely to occur: Several factors help to identify 


these high-risk patients: neoplasm, excessive surgical 
trauma and hemorrhage, obesity, varicose veins, a pre- 
vious history of thromboembolic disease, prolonged 
immobility, pregnancy and the immediate puer- 
perium, increased age, blood type A (because of the 
propensity. to hypercoagulability in patients with this 
blood type), and, finally, oral contraceptive use—be- 
cause of the associated lowering of plasma antithrom- 
bin III (activity below 50 per cent is significant)? 

All of these patients can then be considered candi- 
dates for preventative measures. The simplest of the 
measures is the use of the T.E.D. antiembolism stock- 


ings which produce graded compression of the ex- 


tremities. These are vastly superior to the mere com- 
pressive action of elastic stockings or tensor bandages 
which, in controlled studies, have shown no benefit. . 

Dr. Bissell has fully stated the case for the prophylac- 
tic use of low-dose heparin, and several studies have 
shown the value of this modality. The extremely high- 
risk patient, however, will not be protected by the 


“? 
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technique of low-dose heparin. Oral anticoagulants, 
warfin and its congeners, have been found quite effec- 
tive and should be used despite the slight increase in. 
bleeding complications. But we must not stop at this 
point; we must then be alert to the diagnosis of deep 
vein thrombosis. The real incidence is much higher 
(probably to 50 per cent with bacteroides infection of 
pelvis [production of heparinase]) than is appreciated 
because of inaccuracy of diagnosis. Reliance solely 
upon clinical evaluation will result in an incorrect 
diagnosis—positive or negative—50 per cent of the 
time. Relance, therefore, must be upon objective and . 
sensitive techniques which are now availzble. 

Ascending contrast phlebography is the most sensi- 
tive, accurate, and complete of all the tests and is the 
ultimate standard for all detection methods of deep 
vein thrombosis. However, it is invasive and painful, 
carries a moderate degree of risk, and should not be: 
thought of as a screening procedure. 

The Doppler ultrasonic velocity flow detector is use- 
ful but not reliable as the sole method of detection. 

I-labeled fibrinogen scanning is of greatest value 
in clinical investigation; however, it is becoming more 
widely available and is most valuable in the diagnosis of 


early-forming thrombi rather than old established 


ones. 

A more recent innovative technique, phleborheog- 
raphy, is now in clinical use. This is a modified 
plethysmographic technique and is not invasive or 
painful. It is without risk and is extremely accurate, 
except for the detection of thrombosis involving the 


. calf. When these modalities are used, singularly or to- 


gether, at the earliest suspicion or suggestion of deep 
vein thrombosis, the diagnosis can be made accurately 
and immediate treatment undertaken. _ 

The current treatment of choice is intravenous 
heparin either on a continuous or intermittent 
schedule. Elevation and wrapping of tbe affected limb 
are valuable adjunctive measures, and ambulation is 
begun as symptoms permit, to encourage normal circu- 
lation. Antibiotics should be used as indicated. 

To make a final comment about oral anticoagulants, 
interactions. between oral anticoagulants and other 
drugs are among the more critical drug interactions 
with regard to possible morbidity and mortality rate. 
Hansten* lists more than 75 potential interactions re- 
sulüng in either an increased or decreased activity of 
the anticoagulant: 

l. Activity may be increased by an additive hypo- 
prothrombinemic effect as with salicylates, thiouracil, 
quinidine, quinine, or propylthiouracil. Vitamin K 
synthesis or absorption may be decreased with 
chloromycetin, kanamycin, sulfonamides, streptomy- 
cin, tetracyclines, and cathartics. 

2. There may be displacement of the oral anticoagul- 
ant from plasma protein-binding sites, thus leaving 
more active unbound drugs in the serum with resultant 
potentiation of the drug effect. Indocin, Dilantin, 
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Dyazide, Butazolidin, Tandeari, | salicylates, ‘clofibrate 

(Atromid- S), Ponstel; Ethacrynic - acid (eden): and. 

Nera may have this effect. — . | . 
3. There may be an inhibition of the. inetabolim iof 


the anticoagulant; Antabuse and Ritalin may have this 
effect which results in an increased effect. of. the. an: 


ticoagulant: . we | i MM p 
4. Finally, there may be stimulation of liver enzymes, 
thus bringing : about a decrease i in the-biologic half life 
of the anticoagulant. The barbiturates,. colon 
Placidyl; Doriden; griseofulvin, méprobamate, and, 
Haldol, may . act in this fashion, necessitating. an ad- 
justment in the dose of the anticoagulant when these . 
drugs are started or stopped. It is, therefore, of utmost ' 


, importance that all drugs be monitored by a single i in- 


dividual when these potent medications are being ad- 
ministered. . » 

I most certainly appreciate. Dr. Bissell's efforts i in di: 
recting : our attention to this serious problem. I share i in . 
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his concern that we are unable to predict or anticipate 


,: the majority of initial embolic; episodes, and I agree 


with, ‘his*conclusion that clinical judgement must play 


_ .an important role in. prevention and management. I 
i “must, . however, add that new sensitive and objective 
n techniques now available to us have underscored the 
_insensitivity.and unreliability of pure clinical diagnosis 


and, at the same time, have expanded our capacity to 


act in prevention,.diagnosis, and treatment of the basic 


underlying problem, deep vein thrombosis—because 
` that is ld the action really is. | 
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Los Angeles, California 


From January 1, 1970, to.July 1, 1976, 128 women had hydatidiform moles. evacuated at 
the Los Angeles County- University of Southern California Women' s Hospitals. Of the 121 
patients with follow-up, persistent trophoblastic disease (TD) was diagnosed in 32 (26.4 per 
cent). Remission was achieved in all treated patients. The frequency of TD was significantly 
increased in pregnancies large for dates (47.8 per cent), with a uterus >20 weeks’ 
gestational size (45.0 per cent) or with theca-lutein cysts >5 cm. in diameter (50.0 per 
cent). A normal regression curve for serum B-human chorionic gonadotropin as measured 
by radioimmunoassay has been constructed as an aid to the early recognition of postmolar 
TD (invasive mole and choriocarcinoma). (AM. J. OBSTET. GYNECOL: 128: 424, 1977.) 


WE ARE INDEBTED to Hamburger,’ Delfs,? and Brew- , 
er and associates? for establishing the preeminent : 


role of human chorionic gonadotrepin (hCG) assays in 
the diagnosis and management. of the gestational 
trophoblastic tumors and to Li and colleagues, and 


Ross and co-workers? for demonstrating the unique 


sensitivity of chorionic tumors to cytotoxic drugs. Be- 


cause of their achievements, early detection of post- | 


molar trophoblastic disease (TD) followed by optimal 


chemotherapy is almost uniformly. curative, usually | 


without impaired fertility. 

While solutions to the fundamental enigmas of diag- 
nosis and therapy of TD were available, a major imped- 
iment to their adoption into general medical practice 
was the expense and limited availability of the mouse 
(or rat) uterine weight bioassay, for many years, the 
_only method for quantifying gonadotropin production 
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- which was adequately sensitive for this purpose. It now. 


appears that the technique of radioimmunoassay (RIA) 
with an antibody specific for the beta subunit of the 
hCG molecule (8-hCG)8 will fulfil this need for a very 
sensitive and economically feasible assay. 

Recently, Curry and associates" have directed the in- 
vestigative spotlight on the early identification of molar 
gestations at high risk for developing trophoblastic 
malignancies. Their study group exhibited a close asso- 
ciation between theca-lutein cysts, a large-for-dates 
uterus, and TD: As we were prepared by the discov- 
eries of these investigators, our experience with 


. -hydatid pregnancy has been reviewed, with focus on 


features of the disease which might be early and 
specific indicators of malignancy. 


Material and methods 

From January 1, 1970, to July 1, 1976,.128 wom- 
en had histologically confirmed molar pregnancies 
evacuated at the Women’s Hospital, Los Angeles 
County-University of Southern California Medical — 
Center. Excluded are all cases of hydropic degenera- 
tion, transitional moles characterizéd by an absence of 
trophoblastic proliferation, and patients referred for 
follow-up ‘after delivery elsewhere. Seven patients 
with moles and with. no postdelivery follow-up have 
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been excluded, for a study group of 121 patents. 
Postevacuation surveillance for malignant TD was 
done by serum or urine hCG measurements per- 
formed weekly until nondetectable, after which 
monthly values were obtained for one year. 

During the first two and a half years of the studv 
period, hCG levels were determined by a urinary hCG 
(luteinizing hormone [LH]) hemagglutination im- 
munoassay with a sensitivity of 25 mI.U. per milliliter.? 
Then a serum RIA for hCG (LH) was employed? untl 
July, 1974, when an RIA specific for 8-hCG was estab- 
lished in our laboratory. Since that time, all patients 
have been monitored by the specific assay. Serum B- 
hCG was measured with a modified double-antubody 
method described by Vaitukaitis and associates.? Iodin- 
ation was carried out by the chloramine-T method”? 
with the use of hCG, resulting in a specific activity of 
USI-hCG of 125 aCi per microgram of hormone. A 
pregnancy serum pool calibrated against the Second 
International Reference Preparation of hCG was used 
as the reference preparation (standard), and the results 
are reported as milli-International Units (mI.U.) per 
milliliter of serum. m 

To each 0.2 ml of standard or unknown 0.3 ml. of 
0.01 per cent monophosphate-buffered saline with 1 
per cent bovine serum albumin and 0.1 ml. of anti- 
B-hCG at an initial concentration of 1:6,000 was 
added. After overnight preincubation, 0.1 ml. of 
PST-hCG containing about 25,000 c.p.m. (100 to 150 
pg.) was added. Following an eight-hour incubation, 
separation of bound from free hCG was achieved bv 
precipitation of the bound hormone with the second 
antibody in an overnight incubation. All incubations 
were carried out at 4° C. Unknowns were calculated 
from the standard curve obtained by logit trans- 
formation. 

The assay has a sensitivity of 1.5 mI.U. per milliliter. 
The antiserum to -hCG cross reacts only with LH. 
The cross reaction is 5 per cent at the level of 90 per 
cent of maximum binding or 3 mL.U. per milliliter. 
Therefore, any value below this level is reported as less 
than 3 mI.U. per milliliter. The intra-assay coefficients 
of variation for a low, median, and high serum pool 
are 9, 6, and 5 per cent and the interassay coeffi- 
cients of variation are 9, 8, and 6, respectively. 

The pelvis was examined at two-week intervals to 
assess the uterus for size, the adnexa for theca-lutein 
cysts, and the lower genital tract for metastases. Most 
patients were.given medroxyprogesterone acetate, 150 
mg. intramuscularly every 2 to 3 months, for con- 
traception and suppression of the preovulatory LH 
surge. A chest x-ray film was obtained at the initial 
admission only, unless evidence of TD appeared. 
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The diagnosis of postmolar TD (invasive mole or 
choriocarcinoma) was based on the presence of lung 
metastases, two or more consecutive weekly increases 
in the hCG titer, or elevated hCG titers at eight weeks 
after evacuation of the mole. Staging work-up con- 
sisted of physical examination, endometrial biopsy, 
liver and brain scan, chest x-ray film (if negative, to- 
mograms were obtained), and hepatic and renal func- 
tion studies. The primary mode of therapy was 
cytotoxic drugs. Three regimens were utilized: 20 to 25 
mg. of methotrexate or 0.5 mg. of actinomycin D intra- 
venously each day for five days every two weeks, and 40 
ug per kilogram of actinomycin D intravenous pulse on 
a 10 to 14 day schedule.* The results of hCG were 
analyzed by the rankit method of linear transforma- 
tion.’ Statistical significance was determined by the 
chi-square method, and the Yates correction for small 
numbers was used where appropriate. 


Results 


Of 121 (26.4 per cent) women, a total of 32 were 
diagnosed as having persistent TD because of lung 
metastases (four patients), a progressively rising hCG 
titer (19 patients), or a persistently elevated hCG titer 
more than eight weeks after evacuation (nine patients). 
Of the 32 patients, 31 were treated, and in every case 
remission was achieved. One patient refused treat- 
ment. The study group has been analyzed to identify 
clinical features associated with a high frequency of 
postmolar trophoblastic tumor. 

Symptoms. The only symptom associated with TD 
following molar pregnancy was excessive uterine bleed- 
ing, often accompanied by an enlarging uterus. The 
onset of bleeding was usually between four and eight 
weeks after evacuation with a range of 1 to 14 weeks. 
Six (5 per cent) of the 121 patients complained of ex- 
cessive bleeding, and, subsequently, all six were treated 
for TD. In three instances, the bleeding was severe, but 
curettage proved successful in stopping the hemor- 
rhage. One of the three women undergoing curettage 
later developed lung metastases. 

Ethnic groups. Of the 121 women in the study, four 
(3.3 per cent) were oriental; 12 (9.9 per cent), black; 14 
(11.5 per cent), white; and 91 (75.2 per cent), Latin 
American. The ethnic distribution of those women 
with benign moles and those treated for TD was not 
different. 

Maternal age. There was no statistically significant 
difference in the prevalence of TD among the age 
groups. However, when the age extremes (less than 18 


*This regimen was initiated to reduce the number of outpa- 
tient visits required of patients receiving treatment. It was 
associated with increased toxicify and is no longer used. 
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Table I. Theca-lutein cysts and postmolar 
trophoblastic disease 















All cases 
(No. = 121) 


Cyst size 
(cm.) 








5-7 15 46,7 
8-10 13 58.5 
>10 8. 75.0 
Total 36 50.0 
Per cent 29.8 
cysts 


*Of 89 patients with benign moles, eight had no record of 
follow-up pelvic examinations. 


tp « 0.005. 


Table II. Gestational age (menstrual) and 
postmolar trophoblastic disease 






Gestational 


age 
(wk) - 







Per cent of age group 


<12 21 9 42.9 
13-16 , 33 10 30.3 
17-20 30 5 16.7 
21-25 24 " 5 . 20.8 

| >25 7 -l 14.3 
Not known _ 6 ae -— 
Total 121 32 26.4 


Age range (yr.) 7-39 9-39 
Age mean (yr.) 17.4 15.8 


and over 29 years of age) are combined and compared 
to the intervening age groups, the difference ap- 
proaches significance (0.05 « P « 0.1). The average 
ages of patients with and without TD were 23.1 and 
22.2 years, and the age ranges were 14 to 44 and 14 to 
48 years, respectively. 

Gravidity. The 32 patients with TD had an average 
of 1.2 pregnancies prior to molar gestation (range 0 to 
5). Those women having benign moles also averaged 
1.2 pregnancies with a range of @ to 17. No gravidity 
-subgroup had a significantly increased prevalance of 
TD. Two patients had previous molar gestations. One 
required chemotherapy, after both molar pregnancies; 
none of the three moles in the second patient was fol- 
lowed by TD. 

Theca-lutein cysts. Cystic ovarian enlargement of 5 
cm. or greater (Table I) was detected by pelvic exam- 


ination in 36 of the 121 study patients (29.8 per cent). 


Nineteen. (52.8 per cent) had bilateral enlargement. 
Persistent TD was diagnosed in 18 (50.0 per cent) of 
the 36 women with presumptive theca-lutein cysts 
compared to 14 of 85 (16.5 per cent) women without 
theca-lutein cysts (P « 0.005). The frequency of TD 
was not significantly different for patients with cysts 
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Fig. 1. Relationship between gestational age, uterine size, 
theca-lutein cysts, and TD in molar pregnancy. Note that 
the majority of TD patients in this study had a uterus greater 
than 16 weeks’ gestational size with a gestational age be- 
tween 10 and 18 weeks. 


* 


greater than 10 cm. in diameter compared to patients 
with smaller cysts (P > 0.2). 

Only 13 of the 36 (36.1 per cent) cases of theca-lutein 
cysts were detected at the time of evacuation; the re- 
mainder were first described from one to four weeks 
later. Most of the cysts persisted six to eight weeks after 
detection with a range of.two to 12 weeks. The theca- 


lutein cysts involuted slower in the TD group. - 


Gestational age. In Table II, the prevalence of 
trophoblastic disease by gestational age is presented. 
The younger gestations were more frequently compli- 
cated by TD than older ones. For example, the occur- 
rerice of TD among gestations 12 weeks of age or less 
by menstrual dates was increased over moles of greater 
than 16 weeks of age (P « 0.05). Conversely, the fre- 
quency of metastatic TD may increase with gestational 
age. The two patients’ with lung metastases prior to 
evacuation had gestations of 21 and 22 weeks’ dura- 
tion. The other two women with TD developed lung 
lesions 10 and 12 weeks after evacuation. 


= Uterine size. In-the 121 patient study group (Table 


III), the frequency of persistent TD increased with 
uterine size. When molar pregnancies of 16 weeks’ ges- > 
tational size or less are compared to larger sizes, the 
frequency of TD is significantly different (P < 0.02). 
This relationship does not pertain to pregnancies with 
a coexistent fetus and mole. None of the four patients | 
with this rare condition developed TD although three 
of the four had pregnancies larger than 25 weeks’ ges- 
tational size. The frequency of theca-lutein cysts also ` 
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Table III. Uterine size and postmolar M disease 


SZE cases 
€12 18* 11.1 l 5.6 
13-16 2 dd 18.5 5 18.5 
17-20 55 16 29.1 21 38.2 
21-25 12 5 41.7 5 41.7 
>25 8 4 50.0 4 50.0 
Not known d EU ZEN s m. =. 
Total 12] 32 l 26.4 36 29.8 






Size range (wk.) 8-32 9-32 
Size mean (wk.) 18.4 20.2 


*Nine had passed moles before admission. 
TOne had passed the mole before admission. 


Table IV. Uterine size for gestational age and 
postmolar trophoblastic disease 









uterus, 22 (47.8 per cent) had persistent TD (Table 
IV). In contrast, only seven of 68 (10.3 per cent) 
women with normal or small-for-dates pregnancies de- 
veloped this complication (P « 0.005). Three fourths 
of the treated group were known to have a large-for- 
dates uterus. As Fig. 1 illustrates, the more advanced 
the gestational age, the more likely the pregnancy was 
normal or small for dates. This relationship would be 
even more apparent if only intact pregnancies. were 
considered, since nearly all pregnancies less than 16 
weeks of age which were normal or small for dates had 
been partly expelled prior to admission. ; 
Pulmonary complications. Acute pulmonary com- 
plications after evacuation occurred in 14 patients 
(11.6 per cent). Presumptive causes were heart fatlure 
with pulmonary edema, venous thromboembolism, 
and intravenous spread of trophoblast. Pulmonary 
problems occurred five times more commonly in the 
TD groups than in the benign mole group (P < 0.005). 
hCG titer. The hCG values were found to have a log 


Table V. Weekly mean serum 8-hCG value and 95 
per cent confidence limits from 24 benign moles 









All cases TD Post- - B-ACG (ml. U. /ml.) 
evacuation 
Size for Per cent Per cent of (wk.) 95% Confidence limits 
dates No. of total No. size for dates 
0 (pre- 9 160,000 45,000-550,000 
Large 46 40.4 22 47.8 evacuation) 
Normal 35+ 30.7 4 11.4 1 l 18 3,100 950-9,800 
(+2 wk.) 2 22 |, 800 56-1,300 
Small 33* 28.9 3 9.1 3 23 96 19-480 
Not known T — 3 — 4 23 32 8.2-155 
Total 121 1000 82 264 5 25 2n 
6 24 13 3.0-52 
*Six had expelled molar tissue; all € 12 weeks size. ] 2. Us 2 : 
tFour had expelled molar tissue; all < 12 weeks 9 9] 4.9 9 9.1] 
10 21 4.0 2.0-8.0 
increased significantly with increasing uterine size 11 i 18 3.5 2.0-6.2 
y: 12 16 3.4 2.0-5.0 
(P < 0.01, <16 weeks compared to >16 weeks). 13 15 3.5 2 0-6.5 
Of the 46 molar pregnancies with a large-for-dates 14 11 3.4 1.7-6.2 


normal distribution. The mean values were calculated 
at weekly intervals after evacuation for each of the 
three assays used in this study (Fig. 2). Results incorpo- 
rated into these curves were taken only from patients 
in whom hCG titers continued a progressively down- 
ward course until nondetectable levels were achieved. 
The mean hCG value (milli-International Units per 
milliliter) at the nadir of these normal regression 
curves was 25 for urinary hCG (LH), 15 for serum 
hCG (LH). and 3.5 for serum B-hCG. The differences 
reflect the specificity and sensitivity of these assays. 

Only one of the 24 patients with a normal 8-hCG 
regression curve had nondetectable levels at stx weeks 
after evacuation. At eight and ten weeks, seven (29.2 
per cent) and 10 (41.7 per cent) patients, respectively, 
had nondetectable serum B-hCG levels. Twelve weeks 
after evacuation, only one patient had a serum B-hCG 
value above 5 mL.U. per milliliter. Thirteen patients 
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Fig. 2. Comparison of normal postmolar hCG regression 
curves constructed from mean values obtained at weekly 


intervals. The curves were derived from three different sets 


of patients. The serum f-hCG curve: was based on samples 
from 24 patients (see Table V); the serum hCG (LH) curve 
was based on samples from 21 patients and the urine hCG 
(LH) curve was based on samples from 17 patients. The capa- 
bility of measuring low levels of hCG by the f-assay is clearly 
superior to that of the other two assays. 


had 8-hCG regression curves with two or more values 
higher than the 95 per cent confidence limits of the 
normal curve (Fig. 3, Table V). Ten of these patients 
received chemotherapy, eight for rising titers and two 
for unchanging titers. All but one of these curves were 
clearly abnormal by four weeks' after mole evacuation, 
and nine patients had obviously abnormal patterns 
three weeks after evacuation. The single patient in this 
group who had a normal regression curve during the 
first month of follow-up had a plateau between four 
and six weeks at 14 mL.U. per milliliter. The 8-hCG 
titer remained between 12 and 29 mI.U. per milliliter 
for 14 weeks. After a single course of actinomycin D 
the titer fell to «3 mI.U. per milliliter within ten days. 
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Fig. 3. Normal postmolar regression of serum B-hCG mea- 
sured by RIA. The curve is based on serial samples from 24 
patients (see Table V) in whom the hCG titers continued a 
progressively downward course until nondetectable levels 
were achieved. This curve used as a standard of reference can 
facilitate the early recognition of TD and benign mole. It can 
also confirm the normalcy of a random value if serial titers are 
not available (see text). 


Comment 


The report of Curry and associates’ directed atten- 
tion to the early recognition of those patients with | 
moles and a substantially increased risk of persistent 
TD. Pre-emptive treatment of a high-risk population 
would result in a smaller treatment group than with 
prophylactic therapy for all cases. In our study clini- 
cal features associated with the greatest hazard for TD 
were the presence of theca-lutein cysts (50.0 per cent), 
a uterus larger than 20 weeks’ gestational size (45.0 per 
cent), and a large-for-dates uterus (47.8 per cent). The 
combination of theca-lutein cysts and a large-for-dates 
uterus characterized a subgroup of which 61.7 per cent 
(16 of 26) were treated for TD. Uterine hemorrhage 
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after evacuation proved to be the group with the high- 
est risk for TD. All six of these patients received drug 
therapy because of abnormal titers. 

Despite the close association of these clinical findings 
and a malignant course, the hCG excretion pattern 
remains the most specific prognostic indicator. Over 
the years, however, the measurement of urine or 


serum hCG by bio- and immuno-assays of varying sen- ' 


sitivity has failed to characterize in quantitative terms 
the normal pattern of hCG extinction after molar 
pregnancy. Such a regression curve would be a func- 
tion of the pre-evacuation titer, the postevacuation 
production of hCG.by a progressively decreasing vol- 


ume of viable trophoblast, and the excretion of hCG. 


When the production of hCG exceeds the loss of hCG, 


the titer will plateau or rise, an indication that: 


a proliferative trophoblastic tumor (invasive mole or 
choriocarcinoma) is present. 


In this study a regression curve was developed from. 


the serial serum -hCG values determined in 24 pa- 
tients exhibiting a continuous decline.in 8-hCG values 
to nondetectable levels (Fig. 3). The remaining 13 pa- 
tients (35.2 per cent) followed up by 8-hCG assay had 
two or more titers outside the 95 per cent confidence 
limits. Nine of these abnormal patterns were clearly 
apparent by the third postevacuation week, and 12 
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Discussion 


-DR. ROBERT J. FUTORAN, Los Angeles, California. 
Presented by Dr. Morrow were 121 cases of molar ges- 
tation which have been followed at the Los Angeles 
County Hospital over the last six years. This paper has 
not brought to light any new information but has 
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were recognized at 1 month after evacuation. Con- 
versely, only one of 25 patients with a normal B-hCG 
regression curve during the first four weeks of follow- 
up did not have spontaneous remission, although all 
25 had elevated (detectable) 8-hCG levels at the four- 
week interval. Thus, the normal regression curve can 
facilitate the early recognition of persistent TD and 
benign mole. It can also confirm the normalcy of a 
random value if serial titers are not available. 

Our current protocol for postmolar surveillance for 
persistent TD utilizes the normal 8-hCG regression 
curve as a standard of reference. Serial titers are initi- 
ated during the first postevacuation week and con- 
tinued at weeklv intervals until two normal (nondetect- 
able) serum f-hCG values are obtained. 

When the postmolar-hCG regression curve is ab- 
normal, treatment for malignant TD is frequently 


necessary. Certainly, if uterine hemorrhage occurs, 


metastatic disease is present, or the titers are rapidly 
rising, therapeutic intervention is warranted. Other- 
wise, the titers are interpreted by comparison to the 


| normal curve. If the 8-hCG values are rising slowly or 


have reached a plateau by the fourth postevacuation 
week and they are higher than the 95 per cent con- 


‘fidence limits of the normal curve (7500 mI.U. pér 


milliliter), treatment is indicated. 
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confirmed the work of the pioneers in the field, i.e., 
Drs. Brewer, Hertz, and Hammond. At first I was sur- 
prised that there were 121 cases in the six-year period, 
but not after careful consideration of the number of 
patients at Los Angeles County Hospital. Molar gesta- 
tion occurs in the United States about 1 in 1,500 to 
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2,000 pregnancies. At the Los Angeles County Hospi- 
tal, they deliver about 1,000 babies per month and have 
a large abortion service responsible for about 2,000 per 
year. This amounts to 14,000 pregnancies per year, 
or one molar gestation in every 1,100 pregnancies. 

In most large series of molar gestation, about 20 per 
-cent or less require therapy when followed closely, 
compared to 26 per cent in this series. Probably this is 
not significant anc in time will average out. 


In our case series, since the Albert F. Mathieu: 


Chorionepithelioma Registry was moved to the South- 
` ern California Cancer Center less than two years ago, 
there have been over 100 new cases registered. Slightly 
less than 20 per cent required therapy. 


Dr. Morrow has shown that there was an increased | 


risk of TD when patients had: (1) a large-for-dates 
pregnancy, (2) a large üterus and (3) the presence of a 
theca-lutein cyst. Certainly, patients with large uteri 


have an increased incidence of pulmonary edema, 


hemórrhage, toxemia and so must be carefully evac- 

uated. These patients often require therapy. 
Theca-lutein cysts that develop in patients are ex- 

tremely. difficult to palpate because of their cystic con- 


sistency and the erlarged uterus. I have found that my 


clinical evaluation is not always confirmed by ul- 
trasound evaluation. With ultrasound, most patients 
seem to have theca-lutein cysts, and this appears to 
correlate somewhat with the height of elevation of the 
hCG titers. 

The development of a normal regression curve for 


B-hCG titers may be a significant advancement in the | 


postevacuation follow-up of TD. The number of pa- 
tients used in this series for evaluation of the regression 
was not enough to support this concept. One may con- 
sider the utilization of a logarithmic curve since normal 
pregnancy titers.appear to increase in this fashion; 
perhaps in TD they regress logarithmically as well. 

Our thoughts have changed on the lethality of this 
disease. Dr. Sanger first suggested this disease entity as 
early as 1889 as a special tumor from the decidua of 
pregnancy. From then until 1948, when Dr. Hertz 
brought chemotherapy into the forefront as major 
therapy, choriocarcinoma was considered the most 
uniformly and rapidly fatal malignancy of women. 
Surgical treatment yielded about 25 to 40 per cent re- 
mission when the disease was confined to the uterus. 
There were essentially no survivors when metastases 
were present. | 

Since Dr. Hertz’s first paper in 1948, the primary 
treatment for choriocarcinoma and for patients with 
persistently elevated hCG titers after molar gestation 


has been chemotherapy. This has vielded excellent re- 


sults and has allowed for preservation of fertility in 
most cases. Who could ask for more? 
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. Our job, then, as gynecologists has become markedly 


‘simplified: We no longer aeed to worry about prognos- 


tic indicators in this disease. 
If we simplify our thoughts to (1) diagnosis, (2) 
evacuation, (3) 8-hCG .titers, and (4) treatment, we 
should limit the mortality.rate and morbidity of molar 
gestation and so prevent choriocarcinoma. 
Diagnosis of molar gestation is easy to make after 
curettage. Physicians must think of this disease 


whenever they have -bleeding during pregnancy, a 


rapidly enlarging uterus, or toxemia prior to the third 
months. The diagnosis can be confirmed by ul- 
trasound, amniocentesis, or pathologic examination of 
products passed from the uterus. 

Evacuation should be performed as, soon as the 
diagnosis is made and when the woman is in a suitable 
condition for operation. It is usually accomplished by 
dilatation and suction curettage. In the older patient, 
or where sterilization is desired, hysterectomy can be 
performed. 

B-hCG titers should be watched closely after evacua- 
tion. We usually obtain titers weekly, until they are 
negative, and then on a monthly basis for up to one 
year. Patients are usually examined every month, and 
chest roentgenograms are obtained. Once the titers 
have become negative, thé examination is done every 
three months. 

Treatment should be initiated if the pnee titers 
plateau or begin to elevate. Most titers become negative 
at eight weeks, but this depends on the sensitivity of 
the test in the individual laboratory. Treatment should 


- consist of dactinomycin or methotrexate, depending 


on the preference of the therapist. 

Dr. LOUIS BARTOLUCCI,; San Francisco, California: 
I notice with a little dismay the absence of diagnostic 
ultrasound from the procedures of value in the pro- 
tocol of Dr. Morrow to fellow patients who have been 
evacuated of a molar pregnancy. I, being interested in 
diagnostic ultrasound, always thought that the size of 
the uterus and the size of the theca-lutein cysts, if 
present, could be efficiently followed by this method. 

DR. MonROw (Closing). We believe that diagnos- 
tic ultrasound is valuable in the diagnosis of molar 
pregnancy and distinguishing i it from other abnormal 
pregnancies, particularly in the first half of gestation: 
We have not used sonography to follow the involution 
of the uterus and theca-lutein cysts because of the lim- 
ited availability of diagnostic ultrasound at our hos- 
pital. 

It is apparent, from the few patients: in this 
series who did have ultrasound evaluation, that it is 
more sensitive than pelvic examination in diagnosing 
and following the regression of theca-lutein cysts, 
which are often soft and difficult to define clinically. 
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When you must take quality for granted... 


HYSTERECTOMY FORCEPS 
BY V. MUELLER 


Whatever the requirements of the procedure, we have the 
hysterectomy forceps to help. Established patterns, properly 

made for both vaginal and abdominal approaches—and more 

of them from which to select. Several widely used types are 

shown here. We have others, too, and invite your inquiries. 

Every instrument carries the V. Mueller guarantee. 
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Look at it like this. The new 
Ekolife™ from SKI gives you ex- 
traordinarily sharp images of the 
fetus and other organs, complete 
portability—plus valuable fea- 
tures all its own. 

With Ekolife, you can now 
perform accurate and detailed 
non-invasive examinations at a 
time and place most convenient 
to you. 


Look at the 
detail. 





Placenta localization. 


Left: Fetal biparietal diameter at 34 
WEEKS. 

Ekolife real-time scanning lets 
you see sharp and finely detailed 
images of the active fetus in mo- 
tion on the screen. 

Because we have doubled the 
number of lines of discreet 
echoes currently available, the 
result is a picture with extreme 


Look at the 
flexibility. 


Ekolife is one of the most 
advanced portable diagnostic 
ultrasound instruments avail- 
able today for obstetrical 
examinations. 

Its real-time images let you 
confirm fetal viability at 8-12 
weeks gestation. You can see 
fetal breathing and pulsation and 
continue to observe fetal growth 
and development through the 
third trimester. 

You can also quickly and ac- 
curately perform routine proce- 
dures such as the measurement 
of biparietal diameters and pla- 
centa localization. 

It may also be used for 
crown-rump measurement or to 
detect defects such as hydroceph- 
aly, spina bifida, anencephaly, 
hydatid mole and other fetal 
anomalies. 


Look at the 
convenience. 











switch is located directly on the 
transducer for easier access. And 
it comes with electronic calipers 
for accurate digital readouts of 
fetal head measurements. The 
calipers automatically convert 
dimensions to actual size. 





Never before have you been 
able to buy a high quality real- 
time portable scanner with all 
these features. 

SKI has been the leader 
in diagnostic ultrasound for more 
than 14 years— with dependable 
innovative products, top techni- 
cal support, clinically-trained 
representatives and nationwide 
service. 

The new Ekolife from SKI. 
It's worth a closer look. 
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' Please send me additional information on the 


' new Ekolife portable ultrasound scanner. 
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Smith Kline Instruments, Inc. 
880 Wes! Maude Ave. * Sunnyvale. CA 94086 * (408) 732-6000 
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good cycle control 


In clinical trials involving 1,025 patients for 
11076 cycles, only 3.496 of the women dis- 
continued therapy during the first three months 
due to menstrual disorders. The average 
incidence of breakthrough bleeding was only 
6.3% of total cycles. 


low incidence 
of amenorrhea 


With ModiCon, the incidence of amenorrhea is 
low. Throughout clinical trials the total 

cycle incidence was only 0.7%. Also, menstrual 
patterns approached the patients’ normal range 
and there was generally little change in days 

of flow and amount of flow. t 


high efficacy 


ModiCon has demonstrated high contraceptive 
efficacy. In clinical trials of 1,103 patients 

for 12,948 cycles, the pregnancy rate was only 
0.37 per 100 woman-years of use. 


ModiCon is available in both 21 and 28-day reg- 
imens in the unique DIALPAK* Tablet Dispenser. 


tSericus as well as minor side effects have been reported following the use 
of oral contraceptives. These include thromboembolic disease. The physician 
should remain alert to the earliest manifestations of any symptoms of serious 
disease and discontinue oral contraceptive therapy when appropriate. The 
physician should be fully aware of the complete Prescribing Information for 
this product. *Trademark 


ModiCon 


TRADEMARK 





Each white tablet contains 0.5 mg norethindrone and 
0.035 mg ethinyl estradiol. Each green tablet 

in the 28-day regimen contains inert ingredients. 

a good balance between 

lower hormonal content and 
patient acceptability 


See the complete Prescribing Information for this product, 
a summary of which is on the next page. 
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TRADEMARK 
Each white tablet contains 0.5 mg norethindrone and 0.035 mg ethinyl estradiol. Each green 
tablet in the 28-day regimen contains inert ingredients. 


IMPORTANT NOTE—This information is a BRIEF SUMMARY of the complete prescrib- 
ing information provided with the product and therefore should not be used as the sole 
basis for prescribing the product. This summary was prepared by deleting from the 
complete prescribing information certain text, tables, and references where indicated 
by the symbol [ ]. The —€— should be thoroughly familiar with the complete 
pann information and patient information before prescribing the product. [ ]. 
NDICATION: Contraception[ ] 

CONTRAINDICATIONS: Oral contraceptives (OC's) should not be used in women with any 
of the following conditions: 

1. Thrombophlebitis, thromboembolic disorders or conditions which predispose to these 
disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the 
breast. 5. Known or suspected estrogen-dependent neoplasia. 6. Undiagnosed, abnormal 
genital bleeding. 7. Known or suspected pregnancy (see WARNINGS, No. 5). 


WARNINGS: 
The use of oral contraceptives is associated with increased risk of several serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
gallbladder disease, and hypertension. Practitioners prescribing oral contraceptives 


should be familiar with the folowing information relating to these risks. 


1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased 
risk of thromboembolic and thrombotic disease associated with the use of oral contraceptives 
is well established. Four principal studies in Great Britain and three in the United States have 
demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke, 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives 
are 4 to 11 times more likely to develop these diseases without evident cause than are 
nonusers. Overall excess mortality due to pulmonary embolism or stroke is on the order of 1.0 
to 3.5 deaths annually per 100,000 users and increases with age. In a collaborative American 
study of cerebrovascular disorders in women with and without predisposing causes, it was 
estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers 
and the risk of thrombotic stroke was 4 to 9.5 times greater in users than in nonusers ] 
An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported, confirming a previously suspected association. These studies, conducted in 
the United Kingdom, found, as expected, that the greater the number of underlying risk 
factors for coronary artery disease (cigarette smoking, hypertension, hypercholesterolemia, 
Obesity, diabetes, history of $a) eran Ste toxemia), the higher the risk of developing 
myocardial infarction, regardless of whether the patient was an oral contraceptive user or not. 
Oral contraceptives, however, were found to be a clear additional risk factor. The annual 
excess case rate (increased risk) of myocardial infarction (fatal and nonfatal) in oral 
contraceptive users was estimated to be approximately 7 cases per 100,000 women users in 
the 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. [ ] 
In an analysis of data derived from several national adverse reaction reporting systems, 
British investigators concluded that the risk of thromboembolism including coronary 
thrombosis is directly related to the dose of estrogen used in oral contraceptives. Prepara- 
tions containing 100 mcg or more of Eo i were associated with a higher risk of 
thromboembolism than those containing 50-80 mcg of estrogen. Their analysis did suggest, 
however, that the quantity of estrogen may not be the sole factor involved. This finding has 
been confirmed in the United States. Cases of thromboembolic disease have been reported 


that tne risk OT liMD-reauCTiON aerecis IN exposed TELUSeS ISSOMewnal less man One Ti quu 
live births. 
In the past, female sex hormones have been used during pregnancy in an attempt to treat 
threatened or habitual abortion. There is considerable evidence that estrogens are ineffective 
for these indications, and there is no evidence from well-controlled studies that progestins are 
effective for these uses. . 
There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contracep- 
tives. Embryos with these anomalies are virtually always aborted spontaneously. Whether 
there is an overall increase in spontaneous abortion of pregnancies conceived soon after 
stopping oral contraceptives is unknown. — 
Pregnancy should be ruled out before initiating or continuing the contraceptive regimen. 
Pregnancy should always be considered if withdrawal bleeding does not occur. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed in the light of these risks. 
It is also recommended that women who discontinue oral contraceptives with the intent of 
becoming pregnant use an alternate form of contraception for a period of time before 
attempting to conceive. Many clinicians recommend 3 months. — ! 
The administration of progestin-only or progestin-estrogen combinations to induce with- 
drawal bleeding should not be used as a test of pregnancy. 
6. GALLBLADDER DISEASE. Studies report a doubling of the risk of surgically confirmed 

allbladder disease in users of oral contraceptives or estrogen for 2 or more years 

. CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose tolerance 
has been observed in a significant percentage of patients on oral contraceptives. For this 
reason, prediabetic and diabetic patients should be carefully observed while receiving oral 
contraceptives. i 
An increase in triglycerides and total phospholipids has been observed in patients receiving 
oral contraceptives. 
8. ELEVATED BLOOD PRESSURE. An increase in blood pressure has been reported in 
patients receiving oral contraceptives. In some women hypertension may occur within a few 
months of beginning oral contraceptive use. In the first year of use, the prevalence of women 
with hypertension is low in users and may be no higher than that of a comparable group of 
nonusers. The prevalence in users increases, however, with longer exposure, and in the fifth 
year of use is two and a half to three times the reported prevalence in the first year. Age is also 
strongly correlated with the development of hypertension in oral contraceptive users. Women 
who previously have had hypertension during pregnancy may be more likely to develop 
elevation of blood pressure when given oral contraceptives. 
9. HEADACHE. The onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contracep- 
tives and evaluation of the cause. 

10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are 
frequent reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as 
in all cases of irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. [ | Changing to an 
oral contraceptive with a ioner estrogen content, while potentially useful in minimizing 
menstrual equa should be done only if necessary since this may increase the risk of 
thromboembolic disease. 
Women with a past history of oligomenorrhea or secondary amenorrhea or young women 
without regular cycles may have a tendency to remain anovulatory or to become amen- 
orrheic after discontinuation of oral contraceptives. Women with these preexisting problems 
should be advised of this possibility and encouraged to use other contraceptive methods. 
11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. However, in oral contraceptive failures, the ratio of ectopic to 
intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the drugs are more effective in preventing intrauterine than ectopic pregnancies.[ ] 
12. BREAST FEEDING. Oral contraceptives given in the postpartum period interfere with 
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SURGICAL INSTRUMENT MANUFACTURER? 
If you want uniqueness, AMKO has it. 
A unique pricing structure— 
Big Discounts! 
And we have: 

B High Quality Instruments. 

B 100'sofSizes and Styles. 

B And all instruments are ready for 

immediate shipment to you. 

Check us out! You'll find that we are REALLY 
unique. EC i: x p ee Sao 
Send for more information today— 
ER aE A amko manufacturing company 
Some of AMKO’s Products: 
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O Please send me detailed literature on 
the new Roche Fetal pH Monitor and 
Fetasonde? Fetal Monitors. 
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[] Please have my Roche Sales Repre- 
sentative call to arrange a demon- 
stration of Roche fetal monitoring and 
fetal pH instrumentation. 
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Panel discussion 


Estrogens: Do the risks outweigh the benefits? 


JESSE A. RUST, M.D., MODERATOR 
San Diego, California — 

IVAN I. LANGLEY, M.D. 

Portland, Oregon 

EDWARD C. HILL, M.D. 

San Francisco, California 
 EMMET J. LAMB, M.D. 

Stanford, California 


SINCE THE REPORTS of Ziel and Finkle,! and also 
Smith and colleagues? in December, 1975, there has 
been a desultory, but nearly continuous, barrage by the 
lay news media directed at the prescribing of estrogen 
far the menopausal woman. These news releases 
seemed to be extremely disturbing to patients and phy- 
sicians alike. Mack and associates? in June, 1976, 
added considerable ammunition. There has been little 
effort from the media to balance the benefits against 
the risks. Estrogens have been a prescription item in 
California for years. Perhaps the impression is created 
that those of us who have been prescribing estrogen for 


the menopausal woman are doing so without knowl- 


edge that there are risks connected with it. Greenblatt,’ 
in May, 1976, stated that, "In an extensive practice that 
extends over a period of thirty-five years, the incidence 
o? endometrial cancer is far less than expected, and I 
can proudly boast that I have not lost one woman, who 
has been given estrogen therapy, to endometrial cancer 
in that length of time.” Our combined experience in 
my office amounts to more than sixty years of practice; 
it may not match Dr. Greenblatt’s in the number of 
patients, but the results are equally as good. To assess 
the effect of the lay media's presentations on patients 
and practitioners, I sent out a questionnaire to a group 
of doctors in practice over fifteen years. They all stated 
that they prescribed estrogens regularly. I personally 
know each of these physicians and know that he is re- 
spected and has a reputation for practicing good 


medicine. One third of the questionnaires went to gen-. 
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Table I. Utilization of estrogens: Responses to 


' questionnaire by generalists, internists, and 


gynecologists (75 of 78 responded) 


Question Gen. | Int. | Gyn. 
l. Have recent reports to the laity sig- 
nificantly 
(A) Disturbed your patients? (Yes) 20 20 22 
(B) Hampered the flow of patients 16 10 16 


through your office by requiring 
long explanátion? (Yes) 
(C) Caused many patients to stop 15 15 20 
"medication without consulting a 
physician? (Yes) 
2. Have you changed your prescribing 9 21 ll 
policy in the last few months? (Yes) i 
3. What is vour dosage routine? 


(A) Continuous daily 3 5 0 

(B) Daily except for 2 (+ or —) days 1l 6 3 
a week l 

(C) Daily except 4 to 7 days each month 22 15 25 

(D) Iri sequential order with proges- 1 0 7 
terone 

(E) Injections with or without oral 17 10 5 

4. Do you believe estrogen benefits the 

postmenopausal woman beyond 

relieving vasomotor symptoms 

(A) By improving vaginal mucus , 24 24 25 
membrane? (Yes) 

(B) By giving the aging woman a 24 15 20 


sense of well-being? (Yes) 
(C) By. preventing osteoporosis? (Yes) 21 15 ll 
(D) Makes her a better sexual 17 14 I8 
partner? (Yes) 


eralists, one third to internists, and one third to 
obstetrician-gynecologists. The. response was gratify- 
ing; 75 of 78 were returned (Table 1). 
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All but two internists and two gynecologists believe 
the benefits of estrogen therapy to the. menopausal 
woman far outweighs the risks. I was not sure whether 
the four doctors who did not believe the benefits out- 
weighed the risks were considering the risks to the doc- 
tor father than to the patient. Two points seemed quite 
certain: (1) Many patients will deny themselves medica- 
tion from which they would benefit considerably. (2) In 
the future, doctors will have to necessarily give time- 
consuming answers to many questions from concerned 
patients about the safety of estrogen. One cannot ques- 
tion the value of epidemiologic studies and a free press 
or the importance of getting the results to the profes- 
sion for evaluation. However; much trauma could be 
avoided if only these findings could be edited, dis- 
cussed, and presented a little less frighteningly to the 
laity. 

Jesse A. Rust, M.D. 
3939 Iowa Street 
San Diego, California 92104 
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THE RISK OF frescribing exogenous estrogens is 
complex, confusing, contradictery, and -profuse. To 
date, there are nc hard data that I can find to prove 
that estrogen, either endogenous or exogenous, Is a 
true carcinogen. From a clinical standpoint, there is no 
question in my mind that women with. menopausal 
symptoms are relieved by the use of exogenous estro- 
gens. I must also come to the conclusion that long-term 
estrogen replacement is a necessity if women want to 
remain physically active after the menopause. I do not 
feel that such activities as tennis, snow skiing, water 
skiing, backpacking, horseback riding, golf, or other 
physical tasks for women over 50 can be undertaken, in 


most instances, without the benefit of estrogen re- 


placement. 
On the other hand, having spent much of my spare 


time in the past 25 years studying the gross pathologic . 


changes of the uterine endometrium, I am certainly 
impressed by a few things that I must bring into- this 
discussion. First, one cannot help but be impressed that 
estrogen, regardless of its source, is.a causative pro- 
liferating agent and can change the endometrium to 
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produce all of the precursors of carcinoma of the en- 
dometrium. Such precursors include endometrial 
hyperplasia, atypical endometrial hyperplasia, and 
even carcinoma in situ. We see these changes in 
patients who are on exogenous estrogen, in hyperes- 
trogenic states such as obesity and diabetes, or in pa- 
tients with estrogen-producing tumors. It is also com- 


monly associated with polycystic ovarian disease with 


unopposed. estrogen stimulation. Second, with our 
present technology, the changes that occur in the en- 
dometrium secondary to estrogen stimulation are not 
distinguishable as to their cause, that is, exogenous ver- 
sus endogenous, steroidal versus nonsteroidal, and 
synthetic versus naturally occurring. Also, as one 
studies endometrial carcinoma one comes up with the 


clinical impression that there are two carcinomas of the 


endometrium. One is eszrogen associated and one is 
not. It also appears that tnose which are estrogen asso- 
ciated seem to be of lesser grade and stage than those 
which are not estrogen associated. I think the sig- 
nificance of this is for future researchers. to answer. I 
am sure that further knowledge of end-organ recep- 
tors for estrogen and progesterone and their effect on 
cellular metabolism will zid in distinguishing between 
these two entities. 

Because of my feeling and experience, I have come 
to the following conclusicn: Before a patient with obe- 
sity, diabetes, hypertension, or polycystic ovarian dis- 
ease is placed on estrogen therapy, some type of en- 
dometrial tissue biopsy must be done to rule out any 
pre-existing premalignant or malignant changes. I also 
do not feel any patient should be placed on estrogen 
therapy who is still menstruating, because the estrogen 


.level is adequate enough to sustain all physiologic 


needs. All non-high-risk patients who are symptomatic 
should ‘be placed on exogenous estrogen when they 


. become menopausal. This should be a type they can 


best tolerate in the lowest possible cyclic dose to relieve 
symptoms. 

In summary, I feel estrogen is a necessary, but po- 
tent,. hormone. Its benefits for hypoestrogenic women 
are clinically obvious; however, until we can safely and 
accurately predict its total effect, we must follow these 
patients closely. I recommend follow-up every six 
months, including endometrial cytologic or histologic 
sampling. 

I would now like to take this opportunity to give you 
some information about endometrial sampling by 
means of cytologic material which we have obtained in 
the past year and a half. Cytologic endometrial sam- 
pling of 300 unselected patients over the age of 40 
without a history of abnormal bleeding are being used 
in this case study. The sampler used was the Curity 
Isaacs endometrial sampler. 

The Curity Isaacs sampler is a malleable metal can- 
nula, 12 cm. long and 1.5 mm. in diameter, with a 2 
mm. rounded tip at the end. The cannula has four 
rows of 12 holes per row on its surface: A sheath with a 
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plastic flange fits over the cannula and slides up to 
form a seal with the cervix. The marker at the butt of 
the cannula gives the direction of the curve being used. 
A 10 cc. plastic syringe is attached to the cannula, and 


with the flange of the shield against the cervix negative - 


pressure may be applied. The following technique was 
used in obtaining the cytologic material from the e en- 
dometrium. 


The patient was placed in the dorsal lithotomy posi- 


tion. A clean, dry speculum was placed in the vagina 
and the cervix exposed. A cervical scraping was taken 
with an Ayers spatula and placed on a clear glass slide. 
A second smear was made from the endocervical canal. 
The sides were fixed with hair spray. The speculum 


was then removed, and with a lubricated glove on the : 


examining hand the attitude of the uterine fundus was 
determined. Then, with the curve of the cannula in the 
proper direction for the attitude of the fundus, the 
cannula was inserted into the endometrial cavity. This 
was accomplished over 70 per cent of the time without 
the use.of a tenaculum. Inserting the cannula to the top 
of the fundus, the plastic shield was then placed tightly 
against the external cervical os. The 10 cm. plastic 
syringe was then placed on the cannula, and with nega- 
tive pressure on the syringe the cannula was slowly 
withdrawn into the plastic sheath. If a tenaculum was 
needed to insert the cannula, it was removed from the 
cervix before the specimen was obtained. | 

After being drawn into the sheath, the sampler was 
then removed from the vagina, the sheath was then 
retracted, and the syringe was used to blow the sample 
out of the holes of the cannula. The sample of endome- 
trium was then removed from the cannula with the 
gloved examining finger, following’ removal of the 
powder and lubricating jelly. The sample was then 
placed on a clear glass slide in a thin layer and fixed 
with hair spray before the cells were able to dry. 

The slides were stained in the standard Papanicolaou 
method and read by a cytopathologist, as were the cer- 
vical cytologic smears. The results were reported to us 
by the cytopathologist as negative, suspicious, Or 
hvperplastic and positive. 

The following results were obtained from the first 
unselected 300 patients. We were unable to obtain an 
endometrial sample in 16 patients, either because of 
inability to enter the cavity or because no cells were 
obtained with the sampler. Obtaining of a specimen 

did cause some discomfort; however, no patient has 
refused to have the procedure repeated every six 
months. Thirty-four patients have had the procedure 
performed three times, and 103 have had it done on 


two occasions. To our knowledge, no uteri were perfo- ' 


rated and only endometrial material was obtained by 
the sampler. There were no complications to the pro- 
cedure. The results of 421 samples revealed reported 
abnormal smears in 14 patients. These patients all 
underwent dilatation and curettage under anesthesia 


in the hospital. Six patients had adenocarcinoma of the 


x 
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endometrium: four patients had Stage I, Grade I 
adenocarcinoma and were treated with bilateral 
salpingo-oophorectomy and'extrafascial total abdomi- 
nal hysterectomy. One had Stage I, Grade II adenocar- 
cinoma and one had Stage I, Grade III adenocar- 
cinoma of the endometrium, and they were treated 
with 5,000 rads to the whole pelvis and one cesium 


.insertion into the cervix and vagina followed by bilat- 
eral salpingo-oophorectomy, extrafascial total abdomi- 


nal hysterectomy, and pelvic lymph node sampling. 
Fight patients with abnormal smears proved to have 
atypical endometrial hyperplasia. They were all treated 
with bilateral salpingo-oophorectomy and extrafascial 
total abdominal hysterectomy. No further extension of 
the disease was found in the final surgical specimens. 
Exogenous estrogen was being taken by all but four of 
these patients. The two patients with the Grade II and 
Grade I1I lesions and the two patients with atypical 
endometrial hyperplasia had been postmenopausal for 
more than 10 years and were not on exogenous estro- 
gen therapy. The remaining 10 patients were all on 
cyclic éstrogen therapy. 

Forty-four other patients have had histologic exam- 
inations of the endometrium, either by dilatation and 
curettage or hysterectomy, and they all proved to have 
benign disease. The cytopathologist was correct in his 
diagnosis in all 58 patients who have had histologic 
diagnoses, although the degree of atypical pattern did 
not always agree. The degree to which atypical changes 
in the endometrium are due to exogenous estrogen is 
certainly not known, and how many of these lesions, 
including the Stage I, Grade I lesions, are reversible 
either by stopping the estrogen or converting the en- 
dometrium with the use of progesterone is also un- 
known but feasible. Everyone has had the experience 
of having performed a dilatation and curettage on a 
patient with a histologic diagnosis of atypical endome- 
trial hyperplasia or Stage I, Grade I adenocarcinoma of 
the endometrium, only to have the patient refuse 
further therapy. These patients have then been fol- 
lowed for many years without any ill effects or further 
development of disease. Researchers in the future will 
certainly be able to give us some answers to this mys- 
tery, but until that time we feel certain that endome- 
trial sampling, if it can be accomplished simply, pain- 
lessly, repeatedly, and inexpensively would be a great 
step forward in controlling endometrial carcinoma, re- 
gardless of its cause. 

"E Ivan I. Langley, M.D. 
2800 North Vancouver Avenue 
Poriiand, Oregon 97227 


Ir wE, as a panel, are to discuss the benefits and de- 
tractions of estrogens, perhaps we should first review 
some of the phvsiologic and pharmacologic facts of this 
group. of. hormones as they pertain to the peri- 
menopausal and postmenopausal period. 


‘with increasing age but particularly with obesity. 
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It has been estimated that, at birth, the ovaries con- 
tain about 400,000 follicles, while in the 40-year-old 
woman there are only about five to 10,000 remaining 
as a result of ovulation and atresia. As the climacteric 
progresses, the ovaries shrink in size with a diminution 
in hormone, primarily estradiol, production. The 
postmenopausal ovary apparently produces very little 


'estrogen, and this comes mostly from androgens. Al- 


though small in amount, testosterone production in the 
postmenopausal.ovary overshadows that of estrogen. 
Diminishing estrogen output brings about a disappear- 


- ance of the feedback mechanism with the consequent 


increase in both FSH and LH. Gonadotropin produc- 
tion increases steadily, reaching a maximum about 5 to 
10 years after the menopause. This increased activity 
of the anterior pituitary is reflected by an increase in 
the weight of the gland as well as an increase in the 
basophile cells. 

A progressive decline in estrogen production results 
in the postmenopausal syndrome with autonomic im- 
balance, atrophy of the target organs, and metabolic 
disturbances due to estrogen deprivation. Although 


‘the ovary is no lorger capable of producing estrogens, 


there are extraovarian sources which may operate in. 
the postmenopausal woman and which may, indeed, 
prevent the development of the postmenopausal! syn- 
drome. These come mainly from the peripheral con; 
version of a nonandrogenic substance, androstene- 
dione, from the adrenal.into estrone. The amount 


of estrone converted from delta-4 androstenedione can . 


be quantitated and has been found by Siiteri’ and his 
associates to be in the range of 35 to 40 wg per day in 


the normal early postmenopausal woman. Levels in the . 


range of 180 wg have been found in women with 
postmenopausal bleeding due to endometrial hy- 
perplasia and carcinoma of the endometrium. This 
increased amount apparently is related to'a greater 
percentage of androstenedione converted by these 
women, and this, in turn, has been correlated not only 


Adipose tissue, it would appear, is especially capable 
of producing estrone from androstenedione. 

Until recently it was believed that estrone was a rel- 
atively inactive hormone that had to be converted to 
estradiol before it could combine with estrogen recep- 
tors in target tissues. It is now known that estrone itself 
can combine if it doesn't have to compete with es- 


tradiol, which has a greater affinity for the protein- 


receptor molecule in the cytoplasm of the cell.’ 

An appealing hypothesis holds that the continuous 
production of high levels of estrone through the 
peripheral conversion mechanism exerts an effect on 
endometrium leading to the development of post- 
menopausal hyperplasia and, in some women, to 
neoplasia. An alternative theory suggests that the lack 


of the mediating influence of progesterone is responsi- 


ble for abnormal endometrial proliferation. 
In the breast, estriol is said to have a greater affinity 
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for estrogen-receptor protein than estrone. Estriol is 
thought to protect against the development of mam- 
mary cancer. This fits nicely with the known beneficial 
effect of an early pregnancy in protecting against 
breast cancer inasmuch as there is, during pregnancy, a 
metabolic shift in favor of estriol production which 
persists for a considerable time postpartum.’ 

Pharmacologically, estzogens are available in both 
steroidal and nonsteroidal forms. The steroid, or natu- 
rally occurring, hormones are found as either conju- 
gated or free estrogens, and it is of more than passing 
interest to note that whether in the conjugated form or 
esterified preparation, estrone is the principal ingre- 
dient. By United States Pharmacopera specification, 
conjugated estrogens contain not less.than 50 per cent 
and not more than 65 pez cent sodium estrone sulfate, 
while esterified estrogens contain not less than 75 per 
cent and not more than 85 per cent sodium estrone 
sulfate.” 

The menopause represents a significant problem for 
many women. One can list such symptoms as hot 
flushes, perspiration, headache, palpitation, insomnia, 
irritability, depression, pruritus vulvae, dyspareunia, 
low backache, and lack.of libido. Of these, only those 
related to cutaneous vascular instability (hot flushes 
and perspiration) and atrophic changes in the skin and 
mucous membranes. of the reproductive tract can 
definitely be attributed to estrogen deficiency. Head- 
ache and irritability are more apt to be relieved by 
estrogen replacement than by placebo, but the differ- 
ences are not significant. The remaining symptoms are 
as often relieved by placebo as by: estrogen adminis- 
tration.? . 

The attitude of the medical profession toward re- 
placement hormone therapy in the treatment of the 
postmenopausal syndrome has not been .uniform. 
There are those who believe that the hormone should . 
be given to all, while there are others who refuse to 
prescribe hormones because of the possible side effects 
and the questions which have been repeatedly raised 
over the years regarding their possible role as carcino- 
gens. The role of diethylstilbestrol, a nonsteroidal es- 
trogen, in the development of clear-cell carcinoma of 
the cervix and vagina in young women is now well 
known. The recent rash of studies purporting to show 
a relationship and, in fact, implying an etiologic role 
of steroidal estrogens and the development of en- 
dometrial carcinoma, have added fuel to this par- 
ticular fire. Ae 

Nevertheless, the patient who experiences post- 
menopausal symptoms seeks out the doctor because 
she has complaints which she finds unbearable, and 
it is the duty of the medical profession to help her. 
During the past 20 years, there has been an increasing 
tendency on the part of doctors to give hormones in 


. order to accomplish this, but now they are facing the 
need once again to reassess the risks involved and de- 


fend this approach. Not only do they ‘have to consider 
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the possibility of carcinoma of the endometrium, but 


they must ponder also the possible deleterious effects . 


that estrogens have on the breasts, plasma triglycer- 
ides, coagulabihty of the blood, blood pressure, the 
liver, and the gall bladder. The benefits must be 
weighed against the possible risks. 

One cannot find a more effective remedy than estro- 
gens to relieve the hot flushes and perspiration which 
plague many postmenopausal women, and the grati- 
tude of the patient who has found such relief is well 
known to us. But one area which is not so dramatic in 
its immediacy and in which there may be great benefit 
by hormone replacement given to the estrogen- 
deficient, postmenopausal woman is that of the effect 
of estrogens on bone-metabolism. This may, indeed, be 
of greater significance than the rather remote threat of 
malignancy. In the light of recently acquired knowl- 
edge, there appears to be little doubt now that estro- 
gens play a key role in the control of bone mass and 
that the loss of ovarian hormonal function is followed 
by an insidious but progressive loss of bone. Os- 
teoporosis has long been known to be a function of the 
aging process with womien losing bone at the rate of 1 
per cent per year from the ages of 45 to 50, while men 
lose considerably less and the process doesn't begin 


until about 10 years later.* It has been estimated that ` 


osteoporosis will progress by the age of 60 in at least 
one fourth of postmenopausal white women to the 
point of compression fractures and deformity of the 
vertebra with loss of height, kyphosis, and back pain. 
Colles' fractures of the forearm as well as femoral neck 
fractures are also related to osteoporosis in women, 
and there is a definite mortality rate associated with 
fractures of the hip.?? 


In a retrospective study, Meema and Meema? have ` 


demonstrated that there is a greater relationship be- 
tween the menopause, either by castration or natural, 
and bone loss than between chronological age and 
bone loss. Furthermore, they have shown that the ad- 
ministration of estrogen can both prevent and correct 
this bone loss. That the loss of bone mass in women Is 
related to estrogen deficiency rather than to aging, as 
such, seems to be the consensus of those who deal 
specifically with this problem.? Bone loss is greatest 
immediately after the loss of ovarian function, averag- 
ing about 2.7 per cent per year. The loss rate levels out, 
however, after 3 or more years to a steady 0.7 per cent 
per year. The beneficial effect of estrogen administra- 
tion in preventing this bone loss has been substantiated 
recently in a well-conceived, double-blind prospective 
study by Lindsay and his associates," who measured 


bone mass by photon-absorption techniques in 63 cas- ` 


trated women treated with mestranol and 57 castrated 
women treated by placebo. All patients were followed 
for 5 years, and none had received estrogen previously. 
Not only was there a cessation of loss of bone in their 


treated group but there was an actual gain in bone ` 


mass for the first 3 years. T'he dose of mestranol used 
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was 25 ug per day. Conjugated estrogens in a dose of 
0.625 mg. per day are also effective." 

Gordan and colleagues’ have demonstrated the 
efficacy of estrogen therapy in women with advanced 
ostecporosis and compression fractures of the verte- 
brae. The dose of estrogen required, however, is some- 
what greater than that used in the prophylaxis of os- 
teoporosis, but further fractures were prevented. 

The action of estrogen in bone metabolism appar- 
ently is one of inhibiting bone resorption rather than 
that of stimulating new bone formation.’ 

The state of present knowledge, then, as to the role .: 
of estrogens in postmenopausal osteoporosis holds that 
the loss of ovarian hormonal function 1s followed 
rapidly by the progressive loss of bone; that this loss 
can be prevented by the prophylactic administration of 
small amounts of estrogen, and that postmenopausal 
women who have severe osteoporosis with crush frac- 
tures will not have further. fractures if treated ade- 
quately with estrogens. This type of treatment is not 
without. some risk, however, in terms of the known side 


effects and the unknown factors involved in prolonged 


estrogen therapy, but with good medical supervision 
these risks can be minimized. Particularly, the devel- 
opment of neoplastic disease can hopefully be recog- 
nized early and effectively treated. The need for estro- 
gen replacement and the problems it poses cannot be 
taken hghtly, but the maintenance of the quality of life 
demands that it be seriously considered, and the con- 
scientious physician will continue to do so. Dr. Gilbert 
Gordan” of the University of California, San Fran- 
cisco, stated it most succinctly when he said, "Above all, 
we must remember that we are always weighing risks 
against benefits. We are seeking to protect our women 
patients from a disease that is frightening, painful, 
disfiguring, and at worse crippling." 

Edward C. Hill, M.D. 
Department of Obsietrics and Gynecology 
University of California Medical Center 
San Francisco, California 94143 
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THE CLINICIAN HAS A difficult decision to make 


about the risk-benefit ratio for each-estrogen prescrip- 
. tion he writes. In regard to breast cancer, this decision 


must be based not only upon his own personal experi- . 


.ence and upon published epidemiologic studies but 


also upon indirect and circumstantial evidence that the 
development of human breast cancer is related to es- 


, trogen. 


Breast cancer arises from cells, the growth and ne 
tion of which are subject to influence by estrogen and 
by a great variety of other hormones. Thus, it would 
riot bé surprising that endocrine factors may play a 


part in the induction of human breast cancer. How- 
ever, although it is clear that a relationship between' 


estrogen and breast cancer does exist, the exact 


of intensive study. A direct cause and effect association 
between estrogen' and human breast cancer has not 


been firmly established. Still, we must acknowledge a 


subsidiary role which estrogens may play in the promo- 
tion of carcinogenesis. Estrogens maintain the mam- 


mary cells in an active condition in which they may be, 
subject to the influence of more powers but as yet 


unknown, carcinogens. 

There is an abundance of evidence from studies i in, 
laboratory animals and in the human being to raise our 
fears of promoting the development of breast cancer 


by excessive and uncontrolled use of exogenous estro- 


gen. Studies of the carcinogenicity of some estrogens in 
some laboratory animals have been reviewed by others 
and will not be mentioned here. * Evidence from 
studies in the human subject include: (1) the dramatic 


response of some metastatic breast cancers to changes 
in hormonal status and the relation of.this response to 


' mechanisms are largely unexplained despite decades’ 


J 


estrogen receptors in the tumor tissue; (2) the associa- ` 


“tion of breast cancer with a number of factors in the 


antecedent obstetric and gynecologic history and with 


specific patterns of estrogen excretion prior to devel- . 


opment of the breast cancer; and (3) the association of 
breast cancer, at least in some groups with.the use of 


"exogenous estrogens. | 
Some, but not all, established breast cancers appear 


to be subject to growth regulation by estrogen and 
other endocrine factors. Less than half of younger pa- 
tiénts with advanced -breast cancer will benefit from 
oophorectomy and perhaps only a. quarter of 
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postmenopausal patients will respond to adre-. 


nalectomy or hypophysectomy.* ® Even in these 


hormone-responsive breast cancers, there may be two 


-populatioris of cells, one stimulated: and the other in- 


hibited by estrogen.’ Patients who have responded fa- 
vorably to castration are the best candidates for achiev- 
ing additional regression from estrogen administration 
and these same patients again may.have a secondary 
objective regression ppan withdrawal of estrogen ther- 
apy: 
By use of newly developed in vitro tests of excised 
specimens of breast cancer to predict which patients 
have hormone-responsive tumors, the surgeon may 
now restrict oophorectomy or other endocrine ablation 
procedures to those patients in whom there is a reason- 
able chance of success: The majority can be spared'an 
operation that would not help them and would render 
them less able to tolerate other methods of therapy. 
The. rationale derives from the observation that 
endocrine-responsive tissues such as the uterus and the 
breast contain characteristic steroid-binding mac- 
romolecules in the cytoplasm and nucleus. The steroid 
appears to enter the cells by passive diffusion and com- 
bines with, the cytoplasmic form‘of a receptor protein. 


"The receptor then apparently undergoes a transforma- . 


tion to a new species with a different, sedimentation 


value. The transformed complex migrates.to the nu- 


cleus of the target cell where it binds to an acceptor site, 
presumably in the chromatin. Here it stimulates RNA 
polymerase activity leading to an increase in the syn- 
thesis of nucleic acids. *..? 

Hormone-responsive breast tumors retain more es- 


trogen than do autonomous tumors. The values in 


primary tumors range from 0 to almost 1,000 fem- 
tomols per milligram of protein. Positive tests (usually 
values greater than 3 femtomols per. milligram) are 
found in about 70 per cent of primary specimens and 
in a slightly smaller percentage of metastatic tumor 
specimens. The range of values may be due to varia- . 
tions of. epithelial versus stromal content of the tumor, 
the degree of differentiation, and the amount of en- 
dogenous estradiol available to occupy receptor sites. 


` Patients with mammary cancers which lack noteworthy 


amounts of estrogen receptors have only a 5 to I0 per 


` cent chahce of responding to endocrine ablation or 
"hormone administration. A much larger proportion 


(over 50 per cent) of patients with receptors will benefit 


` from such treatment? * ® Above the level designated as 


positive, there is no correlation between the absolute . 


' value and the response to hormone therapy. The expe- 


rience to date suggests that the estrogen receptor level 
of the primary tumor determined at the time of mas- 
tectomy may predict subsequent responses to endo- 
crine therapy if metastases appear at a later time? 
Several long-established findings point to a relation 
between the effects of estrogen at an early age and the. - 
subsequent development of breast cancer." ? Breast 


* 


Volume 128 
Number 4 7 


cancer has not been observed in the prepubertal 
female. Only about one per cent of breast cancers 
occur in men, but the incidence is much greater among 
men with developed breasts—those with Klinefelter's 
syndrome and those who have. received exogenous es- 
trogen as part of a transsexual treatment program or 


for therapy of advanced prostatic carcinoma. For . 


women, a lower risk for cancer of the breast has been 
found among those in whom the duration of ovarian 
activity has been shortened by late menarche, early 
menopause, or castration before age 35. 

Women who have been pregnant also have a lower 
risk only if the pregnancy was before age 35.3 Some 
factor present during pregnancy exerts a long-lasting 
protective effect against neoplastic transformation in 
mammary cells if the cells are exposed to this influence 
at an early age. Speculations about the nature of this 
effect include suggestions that it may either be proges- 
terone or estriol, both of which are markedly elevated 
during pregnancy. Although estrone and estradiol are 
mammary carcinogens in rodents, estriol is not. Estriol 
has been called an impeded estrogen and, in fact, since 
it reduces some of the estrogenic effects of estrone and 
estradiol, may be considered antiestrogenic. 

It has been hypothesized that the estrogen profile of 
nonpregnant young womien is a determinant of the 
future breast cancer risk. Specifically, women who ex- 
crete a relatively high proportion of estrogen as estriol 
rather than estrone or estradiol are at a relatively low 


risk of cancer.® ° In Hawaii, the descendants of Chinese, 


and Japanese migrants have breast cancer rates that 
are substantially higher than those in China or Japan. 
The increased breast cancer rates are associated with 
estrogen excretion profiles—the proportion of urinary 
estriol to estrone, estradiol, and estriol—more charac- 
teristic of Caucasian women.” This observation sup- 
ports the idea that the proportion of estriol in the uri- 
nary estrogens of young women is associated inversely 
with breast cancer risk. Whether estriol itself actually 
exerts a protective effect against neoplastic transforma- 
tion or whether its increased proportion in the urine of 
low-risk persons is secondary to some fundamental dif- 
ference in over-all metabolic pattern remains to be 


elucidated. Moreover, in some other groups of pre- 


menopausal women and in men the proportion of es- 
triol is increased in those with breast cancer."! These 
other studies weaken the contention that the metabo- 
lism of estrogen is a clearly significant CORIEIDHURE fac- 
tor in the pathogenesis of breast cancer.! 

There has been widespread speculation on the ef- 


fects of the increasing use of estrogens on the risk of . 


breast cancer. Neither the fears of a widespread 
estrogen-caused epidemic of breast cancer nor the 
hopes for prophylaxis against the disease seem to be 
well founded. 

Several recent epidemiologic studies have deter- 


mined the incidence of breast cancer in two groups. 
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of women receiving exegenous estrogens—younger 
women receiving oral contraceptives and older women 
receiving estrogens for menopausal symptoms or for 
long-term replacement therapy. It is likely that many 
additional studies will be reported in the future before 
the question of estrogens and the risk of breast cancer 
can be settled. The clinician unaware of the pitfalls in 
this type of study may feel more intimidated than en- 
lightened by the statistical terminology and formulas in 
these papers. A full evaluation must take into accounta 
number of factors lacking in several recent studies: the 
latent period, the known risk indicators in the sample 
studied, the therapeutic regimen used, and the total 
accumulated dosage of estrogen. 

Some of the epidemiologic studies of estrogens and 
breast cancer have been seriously hampered by a 
short-term period of observation. The incidence of 
breast cancer progressively increases with age.” " Most 


- known carcinogens in the human being have latent 


periods over 10 years? The endocrine changes already 
known to be associated with a reduction in the risk of 
bredst cancer, such as oophorectomy and early natural 
menopause, take about 10 years before the first effect 
on risk appears. 

A potential bias can be identified, if not avoided, by 
taking into account those characteristics already known 
to be relevant to breast cancer such as age, parity, fam- 
ily history of breast cancer, oophorectomy, and 
presence of benign breast disease.” ” If the selection 
method unevenly represents these characteristics in the 


general population and in the study and control sam- 


ples taken, biased conclusions may be drawn. A statisti- 
cal vagary caused by an interplay of admission rates, 
the Berkson fallacy, applies to data in which a compari- 
son of subjects with the disease and without the disease 
can be displayed in a two-by-two table with some other 
variable, such as smoker/nonsmoker or estrogen 
user/nonuser.'? Case control studies are more vulnera- 
ble to this type of bias than are cohort studies. In a case 
conirol study, a group of subjects with the disease is 
compared in some detailed way with a similar group 
without the disease to determine which factors seem to 
be associated with the disease. Case control studies axe 
handier, quicker, and less expensive. On the other 
hand, in a cohort study, the study group is defined in 
terms of characteristics manifest before appearance of 
the disease, and, also, the study group and the control 
group are observed over a period of time to determine 
the frequency of the disease. Cohort studies are harder 
to arrange, more time consuming, and more FXDEHSIVE 
but usually less biased and more informative.” 

About 15 per cent of the women of reproductive age 
in western nations are currently taking oral contracep- 
tives. Thus, for the first time, large numbers of young 
women have had prolonged exposure to large doses of 
estrogen and progestogen. A number of studies have 
shown that the use of oral contraceptives reduces the 
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risk of benign disease of the breast; particularly 
fibroadenomas.!^ !5 Women with benign breast disease 


are at a higher risk of developing breast cancer. Thus, 


it was hoped that the incidence of breast cancer could 


. be reduced by use of these agents. That this is not the. 


case has been demonstrated by several recent studies. 
Vessey and co-workers! 


and. the risk of breast cancer in a case control study. 
They termed their report a progress report, since less 
thán 15 per cent of the subjects had used oral con- 


traceptives for more than two years. Fasal and Paffen- . 


barger,4 in.another.case control study conducted. in 


the San Francisco Bay Area, found that the relative risk 


' of developing carcinoma, was slightly but not sig- 


nificantly higher among users of oral contraceptives. 


. Among women using oral contraceptives for two to 


four years, the relative risk was significantly in- 


creased—1.9 times that of the control subjects. On . 
. the other hand, in a cohort study carried: out in the 
Boston area, the hospitalization rates for breast cancer 


were slightly out not significantly lower for, users than 
for nonusers.! 

In recent years, especially ii in the United States, the 
use of estrogen by women in the menopausal age 
group has increased markedly. A recent cohort study 


of over 1,800 women in a single gynecologist’ s practice - 


allowed a follow-up for a mean of 12 years after entry 
at an average age of 49.7 The observed number of 
breast cancers was 30 per cent greater than expected 
from age-specific incidence rates for the general popu- 
lation. However; this figure is of borderline statistical 
significance, and, furthermore, little or no excess was 


seen in the initial 10 or 12 years after initiatiori of es-. 


trogen therapy. On the other hand, the trend cf in- 
creasing risk with time, particularly after 10 years, 
raises concern about prolonged estrogen therapy in.the 
older age group. Moreover, multiparity and oophorec- 
tomy, which usually relate to a low risk of breast cancer, 
no longer did so in patients treated with estrogens for 


over 10 years. Similar findings had been reported in, 


another long-term cohort study i in 1974.18 
The risk of breast cancer in women who already T 
histologically confirmed benign disease is increased 


among those who use oral contraceptives.!! This in-. 


creased risk of cancer in women with benign disease 
was also noted among those who took estrogens after 


menopause.'? The magnitude of the risk was increased | 
if the benign disease occurred after the beginning of 


the estrogen therapy. 

The findings of these studies clearly indicate that 
estrogens used for-oral. contraception or for replace- 
ment therapy after the menopause do not protect 
against breast cancer: The data do not, by themselves, 


indict exogenous estrogens as a cause of breast cancer,” 
- but they do raise this risk as a definite possibility. They 


indicate a need for caution by clinicians while a thor- 
ough evaluation of the question is undertaken. 


in England found mno : 
significant relationship between oral contraceptives 
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It is well for gynecologists to recall that more than 5 
per cent of American women will develop cancer of the 
breast during their lives, ! Breast cancer is more 
common than all gynecologic malignancies combined. 
The gynecologist should become more concerned 
about the possibility-of breast cancer as the woman be- 


"comes older. The incidence increases more or less con- 


stantly with age. Among 100,000 women aged 20 to 30, 
three will develop overt breast cancer each year; at age 
50 the figure 1s about 150 per 100, 1 and at age 80 it 
is over 200 per 100,000.!*- !? 

If we are to reduce the mortality rate from breast 


l . cancer, we should make examination of the breasts 


part of óur routine gynecologic examination. It would. 
be prohibitively expensive to establish effective breast 
cancer mass screening for all women with the use of 
currently. available tecliniques. However, women with | 


known high-risk factors, such as age over 45 or 50 


years, breast cancer in a member of the immediate fam- 
ily, previous breast biopsy for benign disease, previous 
endometrial cancer; previous abnormal mammog- 
raphy, and perhaps certzin parenchymal patterns of 
normal breast tissue in mammograms, should be in- 
structed in self-examination of the breasts and should 
have semiannual breast examination by a physician and 
periodic mammography at least every. five years. * ?! 

It would seem that the use of estrogens for con- 
traception or for prolonged replacement therapy after 
menopause is ill advised in most patients with these 


_high-risk factors. It would also seem prudent to employ 


the smallest dose necessary and to restrict treatment to 
the minimum duration required in these high-risk pa- 
tients and, indeed, in all women for‘whom estrogen is 
prescribed. . ' 

Emmet J. Lamb, M.D. 
Department of re and Obstetrics 
Stanford: University School. of M edicine 
Stanford, Y x 94305 
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Discussion 


DR. CHARLES STIPP, Seattle, Washington. One short note I 
would like to bring to this group is that all hot flashes are not 
caused by estrogen depletion. I think some of our speakers 
that get up here have hot flashes. Some of the women that 
have pressures of jobs have hot flashes that are not caused by 
lack of estrogens. 

DR. WILLIAM K. GRAVES, San Francisco, California. I think 
we all agree that there has been some abuse or overuse of 
estrogens, and in my experience some of this was due to a 
widely read book that appeared ten or twelve years ago called 
Feminine Forever. I would like to ask Dr. Hill how he regards 
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the use of cytology for estrogen assay, either in initiating 
treatment or regulation of dose. What is the current opinion 
of the so-called "femininity index?" 

DR. EDWARD C. HILL, San Francisco, California. I have not 
found that the use of cytology has been particularly helpful in 
assessing whether or not a patient needs estrogen replace- 
ment therapy. Ordinarily, if the patient has hot flashes and/or 
clinical evidence of mucosal atrophy I prescribe estrogens on 
that basis. I think it has been fairly well demonstrated that 
there is really no correlation between menopausal symptoms’ 


' and the cytologic evidence of estrogen deficiency. 


When is it fetal distress? 


ROBERT C. GOODLIN, M.D. 
HANNS C. HAESSLEIN, M.D. 


Sacramento, California 


The value of prepartum fetal movement patterns as a sign of fetal health was compared 


with intrapartum fetal heart rate patterns. Prepartum rather than intrapartum surveillance 


appeared to be the most effective technique to avoid perinatal deaths. Furthermore, it is 
argued that, except for true birth trauma, the occurrence of cerebral palsy is seldom related 
to intrapartum factors. (AM. J: OBSTET. GYNECOL. 128: 440; 1977.) 


IN THE LABORATORY, fetal distress is usually defined 
in terms of specific acid-base abnormalities or car- 
diovascular dysfunction. The intrapartum human 
fetus is not available for similar study and therefore the 
same degree of diagnostic precision is not possible in 
the clinical setting. This lack of precision leads to inac- 
_curate clinical evaluation and frequently confuses fetal 
stress with distress. For example, in the presence of ma- 
ternal intrapartum. acidemia (as due to ammonium 
chloride ingestion), blood gas values in an otherwise 
apparently normal newborn infant at birth may be 
similar to those noted in the severely asphyxiated neo- 
nate. Similarly, fetal heart rate patterns which are 
supposedly diagnostic of fetal distress are more often 
associated with normal than with abnormal scalp blood 
pH values in the human intrapartum fetus? In view of 
these diagnostic difficulties, it seems appropriate to 
evaluate some of the simpler surveillance techniques of 
fetal health. While the present series is small and the 
groups are not randomized, the results do suggest rel- 
ative values of antenatal and intrapartum monitoring 
which differ from current concepts. 


Material and methods 

Three different groups of patients or data collection 
systems formed the basis of our study. 

Prepartum and intrapartum fetal monitoring. This 
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consisted òf a group of 1,451 women having single 
newborn infants weighing more than 2 kilograms in 
whom intrapartum fetal monitoring was done in all 
and antenatal monitoring was done in approximately 
1,100. The women were delivered at either the Santa 


‘Clara Valley Medical Center, San Jose (SCVMC), or the 


Sacramento Medical Center, Sacramento (SMC). 

Intrapartum monitoring only. This was a group of 
531] consecutive deliveries at SCVMC, all of whom had 
intrapartum fetal monitoring but in whom no special 
effort was made to monitor the prepartum fetus other 
than to identify the. “high-risk” gravid patient. 

Chart. reviews. Prenatal charts (both SCVMC and 
SMC) of eight women the fetuses of whom died be- 
tween the thirty-fourth week of pregnancy and deliv- 
ery were reviewed. These cases occurred among ap- 
proximately 2,500 term deliveries. In addition, three 
case histories are presented as examples of newborn 
central nervous systém (CNS) problems which might 
well have been ascribed to intrapartum factors but 
which seem to be related to other events. 

Prepartum monitoring. At SCVMC and at SMC, 
both the patients and the obstetric staff were instructed 
to consider any change in fetal activity during the third 
trimester as ominous. By gaining the attention of the 
clinic physician and of the gravid patients, it was ex- 
pected that any change in fetal activity would first of all 
be reported and second would be seriously evaluated, 
thus allowing immediate further diagnostic studies to 
appraise fetal health. 

Intrapartum monitoring. Electronic heart rate 
monitoring (Berkeley, Corometrics, or Hewlett- 
Packard fetal monitors) was attempted with every 
parturient patient on our service. When fetal heart 
rate (FHR) patterns interpreted as abnormal oc- 
curred, scalp blood pH determination and fetal EE 
time intervals were undertaken.’ 
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Table I. Pregnancies terminated for prepartum fetal 
distress (decreased fetal movements) 









Method Lowest 
of umbilical 
delivery artery pH 
Positive © 2 CS, 2 |. 7.08 
OCT ` 
Stained fluid 3 Ind., 1 ! 7.10 
"OS. 9 
HPL 2 Ind. 1 7.19 
CS, 1 : 


OCT: Oxytocin challenge test; Ind.: induction with intra- 
venous oxytocin; CS: cesarean section. 


Results 


Group A: Antenatal and intrapartum monitoring of 
fetuses weighing greater than 2 kilograms. 

Prepartum monitoring. Among approximately 1,100 
prenatal registered patients, there were 46 gravid pa- 
tients who specifically complained of decreased fetal 
movements after the thirty-fourth week of pregnancy. 
These women were admitted to the labor ward where 
electronic fetal heart rate monitoring was undertaken 
(during oxytocin infusion if no spontaneous uterine 
contractions occurred), amniocentesis was done if am- 
nioscopy failed, and maternal estriol (either urinary or 
serum) as well as serum human placental lactogen de- 
terminations were obtained. 

Of these 46 patients, after further diagnostic tests 
seven had the pregnancies terminated immediately 
(Table I). In retrospect two of the seven also had de- 
creasing estriol levels. Five of the newborn infants re- 
quired active resuscitation. As noted below, the infants 
were discharged in good condition. 

Intrapartum monitoring. Electronic monitoring during 


the intrapartum period was done on 1,451 fetuses (of - 


whom approximately 1,100 had been monitored pre- 
viously in the prepartum period) who weighed more 
than 2 kilograms at birth. Excluding the terminal labor 
period, 87 (6 per cent) had FHR patterns that were 
considered abnormal (both late deceleration and se- 
vere variable). Scalp blood pH determinations were 
cone at least once in 51 (57 per cent) of these, and 
systolic time intervals were measured in 10 (11 per 
cent). The remaining fetuses had no confirmatory tests 
cf apparent fetal distress and there were no'immediate 
pregnancy terminations. However, in many there were 
maternal change of position, oxygen, or decreasing 
oxytocin. All did well. 

Eight fetuses had either scalp blood pH or systolic 
time intervals indicating apparent fetal distress. Five of 
these had multiple scalp blood, pH determinations 
below 7.15 (with normal maternal pH), of whom two 
also had abnormal systolic time intervals. Three other 
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Table II. Pregnancies terminated tui bid yeas cise 


fetal distress (abnormal FHR patterns) 






Methed 


of 
delivery 


Canfirmatory 
lest 






Outcome 





Abnormal systolic 3 CS, 3 Normal, 3 
interval (alone) l 
Abnormal scalp 3 CS, 2 Normal, 2 
pH (alone) MF, I Anomaly, 1 
Abnormal “inter- 2 CS, 1 Resuscitation, | 
val” and “pH” MF, 1 Anomaly, 1 


CS: cesarean section; MF: midforceps. 


fetuses had only abnormal systolic time intervals (Table 
I1). Two of the eight newborn infants had anomalies 
incompatible with life, and of the other six normal 
neonates only one required resuscitation and two had 
an umbilical artery pH values below 7.15.. 

Of these 1,451 newborn infants weighing more than 
2 kilograms, only the two infants with anomalies died. 
Of the eight newborn infants whose labors were.termi- 
nated for apparent fetal distress, only one (with 
anomalies) was delivered of a mother seen more than 
once in our prenatal clinic. We have no information on 
the subsequent development of the 1,449 newborn in- 
fants, other than they were discharged from the hospi- 
tal in good condition. 

Group B: 531 deliveries with intrapartum but no 
special prepartum monitoring. There were no in- 
trapartum deaths, but there were four prepartum fetal 
deaths between the thirty-fourth week of pregnancy 
and delivery. Late decelerations were diagnosed in 14 
fetuses during labor, of whom six had scalp blood pH. 
Four infants were delivered by immediate cesarean sec- 
tion; three of these required active resuscitation. Low 
cord blood pH was found in four of six infants tested. 
The neonates were discharged in apparent good condi- 
tion. 


Group C: Chart review. 

Case histories. 
* Case NO. 1. A 16-year-old girl, 0-0-0-0, had an un- 
eventful pregnancy. At 424 weeks she was induced be- 
cause of fetal macrosomia. During the terminal phases 
of labor, the fetal heart tone patterns appeared to be 
abnormal. A difficult midforceps delivery was done of 
a 4,460 gram child with Apgar scores of 6 and 8 who 
had a “staring” gaze. The infant was removed from the 
delivery room in otherwise good condition but did very 
poorly in the nursery (lack of sucking, high-pitched 
cry, and generalized seizure-like activity). The 
neonatologist’s diagnosis was cerebral abnormality sec- 
ondary to asphyxia and birth trauma. However, a 
computerized axial tomography (CAT) scan showed a 


large porencephalic cyst which provided an obvious 
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prepartum explanation for the infant's apparent CNS 


disease. At the age of two weeks the infant was noted to: 
have optic atrophy; at three weeks the infant began to’ 


suck and was discharged to a nursing home where 


he has continued to do poorly. The infant now has , 


a ventricular peritoneal shunt for expanding hy- 
drocephalus, all ascribed incorrectly to birth as- 
phyxia. . 

CASE NO. 2. À 2, 005 gram female infant was delivered 
of a 27-year-old white woman, para 1-0-2-1, at approx-. 
imately the thirty-fourth week of pregnancy. The 
mother's pregnancy had been complicated by. severe 


pre-eclampsia with hemoconcentration, liver dysfunc-. 


tion, and thrombocytopenia (28,000 cells per cubic mil- 


limeter). Throughout labor the FHR had been non- . 


reactive with a loss of beat-to-beat variability, which the 
staff ascribed to the maternal drug therapy (MagSO;, 
diazepam). However, at birth, the infant was markedly 
depressed and required active resuscitation. At 12 
hours of age, the neonate was given a whole blood 
transfusion. On the fifth day, a CAT scan demon- 
strated intraventricular hemorrhage and developing 
-hydrocephalus. The neonate had a ventricular peri- 
toneal shunt inserted on the fifteenth day of life, and 
when discharged at three weeks of age the parents 
were told that he would have significant neurological 
impairment. | 

The initial pediatric impression had been that the 
fetus had suffered an intraventricular bleed because of 
the maternal thrombocytopenia and/or hypoxemia, as 
suggested by the abnormal FHR tracing. However, the 


cord blood was 20 per cent adult-type hemoglobin, 


while blood removed from the intraventricular space 
was 31 per cent adult-type hemoglobin. This indicated 
that the hemorrhage occurred some time after the 
. transfusion with adult-type blood and not during fetal 
life. Thus, detailed work-up showed that tbe intra- 
ventricular hemorrhage actually occurred well into the 
. newborn period. 

CasE NO. 3. A 37-year-old white woman, para 0-0-0-0 
had an uneventful pregnancy until the thirty-second 
week when she experienced a reaction to an injection 
while in her physician's office. She was unconscious 
and apneic for an indefinite (but short) time, and the 
FHR was described as being very "slow" for a period of 
approximately one hour after apnea: The patient re- 
covered and noted that the fetus was less active than 
before the apneic episode. During labor at term, the 
: fetal heart rate pattern showed a 
variability and frequent late decelerations. There was a 
difficult midforce»s delivery of a markedly depressed 
child (Apgar scores 1 and 3), and in the nursery the 
infant had generalized seizures during its first day of 
life. The child has failed to thrive and at age two years 
has evidence of cerebral palsy, which because of the 
circumstances of the fetal anoxia cah be correctly as- 
cribed to the prepartum period. 


loss of. beat-to-beat 
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Chart review. 'The review of eight charts of women 


‘whose fetuses died prior to the onset of labor showed 


that six had complained specifically to the obstetrician 


‘of decreased fetal movements. Because the obstetrician 


heard a “normal” FHR, these six patients were invari- 


ably reassured that all was well. Fetal death occurred 


within one week in all six cases. One woman had noted 
decreased fetal movéments but had not had a prenatal 
visit prior to the occurrence of fetal death, and the 
eighth woman was a depresséd and probably schizo- 
phrenic patient whose history was considered unreli- 
able. Two of the stillborn infants were hydropic and 


one had the caudal regression syndrome, but in none ` 


of the eight was there an obvious explanation for the 
fetal death despite appropriate studies. 


Comment 

Ever since Kennedy? reported in 1843 that. delayed 
recovery of the FHR was ominous, obstetricians have 
been attempting to define which FHR pattern is indica- 


tive of fetal distress. The same attention has not been 


directed. toward "decreased fetal movements" and 
“maternal concern," although they have -been consid- 


.ered ominous in specific fetal disease such as erythro- 


blastosis fetalis? With few exceptions,® however, obste- - 
tricians have been reluctant to accept such a history as 
being ominous for all fetuses. ‘There has been a general 


belief that such histories are very subjective and only 


absence of fetal movement has clinical significance. 
The present report embodies many of the pitfalls of 
the usual clinical study of fetal distress, for example, 
thé lack of control groups, the imprecise definition of 
fetal distress (other than acidemia), and the absence of 
follow-up studies. Nevertheless, one interpretation of 
our.data and those reported elsewhere is that the 
healthy, term fetus tolera:es labor and, although prone 
to certain accidents such as prolapsed umbilical cord, is : ` 
not living through a particularly dangerous time period 
with regard to either death or permanent injury. When 


' fetal accidents, such as prolapsed cord or abruptio 


placentae have occurred on our service, they were 
diagnosed not by continuous FHR monitoring but by 


the standard technique of intrapartum surveillance 


and good nursing care. Fetal surveillance should then 


_ be directed toward finding the sick fetus prior to the 


stress of labor. While our data suggest that prepartum 
monitoring of the fetus is useful (in order to determine 
which fetus is healthy) the effectiveness of intrapartum 
electronic fetal monitoring in identifying the fetus zn 
trouble is being questioned. m | 

Nota single intrapartum fetal death has ere on 
our service (of normal fetuses weighing more than 2 
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kilograms) in the last six years, with more than 5,000 

deliveries since routine prepartum and intrapartum, 
fetal monitoring was initiated. But during this time of 

intensive fetal monitoring, scores of supposedly omi- 

nous FHR recordings have undoubtedly been ignored 

(and many benign patterns precipitated STAT cesar- 

ean section) and hundreds of FHR recordings were 
either very brief or were technically unsatisfactory. 

This superb clinical outcome based on poor data collec- 

tion and interpretation allows several explanations: (1) 

We have been very fortunate! (2) There must be direct 

fetal benefits from the increased bedside personnel re- 

quired for FHR monitoring. (3) We now avoid the 

common iatrogenic causes of intrapartum fetal dis- 

tress, that is, maternal supine position, maternal 

hypotension, excessive oxytocin stimulation, drug tox- 

icity. (4) Our fetuses now are more healthy because of 

contraception and abortion on demand, better mater- 

nal diets, and so forth. 

Our experience would suggest that with adequate 
prepartum screening the occurrence of perinatal death 
among normal term-size fetuses would be virtually 
eliminated. Prior to beginning intrapartum fetal heart 
rate monitoring in 1968, we estimated that approxi- 
mately three intrapartum fetal deaths per 1,000 de- 
liveries of term-size infants could be prevented by 
electronic monitoring? but the present experience 
suggests that the fetus likely to suffer intrapartum fetal 
death is ill prior to the onset of labor. An inexpensive 
and a good prenatal screening test of fetal well-being is 
to accept the mother's own impression of the health of 
the fetus. As suggested by the chart review and 
follow-up of gravid patients with decreased fetal 
movements, such a complaint can be an ominous symp- 
tom. 

When prenatal screening for symptoms of decreased 
movement is not done (as in group B), intrapartum 
monitoring cannot correct the deficiency. Maternal 
diaries of fetal activity suggest that the majority of: 
near-term fetuses have definite circadian patterns of 
activity whose significance is unclear. But when prepar- 
tum fetuses had obvious decreased activity plus other 
symptoms of illness (we noted that when promptly de- 
livered), 81 per cent required resuscitation which sug- 
gests prior fetal disease. 

In our 1968 proposal, it was anticipated that in- 
trapartum monitoring would reduce the incidence of 
infants with mental retardation and various forms of 
cerebral palsy and, in addition, prevent a certain num- 
ber of stillbirths. At that time, it was commonly be- 
lieved that intrapartum asphyxia among previously 
healthy fetuses could produce a broad spectrum of de- 
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velopmental abnormalities, ranging from mental de- 


ficiency or cerebral palsy to minimal reading disorders 


(in addition to causing fetal or neonatal death)—the 
“continuum of reproductive wastage” described by 
Lilienfeld and Parkhurst.'? Eight years later, the avail- 


‘able literature suggests that this attractive concept is 


not accurate. 

Little's" original papers in 1853 and 1863 suggested 
that parturition was a causative factor in cerebral palsy, 
but Freud” in 1897 disagreed, believing that the basic 
defect was developmental in nature. Approximately a 
century after Little's papers, Eastman’? apparently re- 
solved the issue by proposing that parturition was in- 
deed a significant cause of cerebral palsy. In his famous 
1954 paper, “Mount Everest in utero,” he stated that 
". . . knowing as we do that intrauterine anoxia ac- 
tually kills such a large number of infants, would it not 
be logical to believe that sometimes the degree of 
anoxia may not be quite sufficient to kill the infant but 
enough to inflict irreparable injury to the cerebrum?” 
While this query may well have been an effort to find 
"an important avenue for advance in obstetrics” since 
the research problems of maternal deaths had been 
largely solved, Eastman’s questions has resulted in 


. “medical-legal defensive” obstetrics with all of its asso- 


ciated problems. 
Conunuing experience suggests Eastman's basic as- 


_ sumption may have been in error. As Eastman was well 


aware, prior attempts to correlate the term-size neo- 
nate’s condition with subsequent development usually 
failed: to show correlation between newborn asphyxia 
and cerebral palsy.57?? Even the experimental produc- 
tion of cerebral palsy in laboratory animals is difficult, 
as precise timing of the durations of anoxia and resus- 
citation is required to produce a live newborn infant 
with brain damage. Otherwise, in the experimental 
situation, the fetus either recovers or dies.?? 

This apparent “all or nothing” phenomenon may be 
operative in cases of intrapartum asphyxia for the 
human fetus as well. An answer may be found in data 
from the Collaborative Perinatal Project, in which 
evaluation of infants born of mothers who had abrup- 
tio placentae, placenta previa with bleeding severe 
enough to produce maternal shock, or prolapse of the 
umbilical cord were matched with newborn infants of 
equal birth weight who were born of mothers with no 


‘ apparent problems. No difference was demonstrated 


in performance and Niswander and associates”! sug- 
gested that the “all or nothing” may indeed apply to the 
human being as well. 

The premature infant who contributed to 30 per 
cent of the cases of cerebral palsy in Eastman’s and 
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Lilienfeld and Parkhursts experience now enjoys a 
much better fate because of the increased expertise of 
the neonatalogist.” This marked improvement in the 
neurologic improvement of premature infants indi- 
cates that neónatal factors rather than parturition were 
responsible for past cases of cerebral dysfunction. 

A related report suggesting that intrauterine stress 
may even be "beneficial" is the restudy of the Dutch 


famine data of World War II. The study suggests that. 


fetuses who survived the severe stresses of malnutrition 
in utero do better as adults than those who were not 
stressed (and therefore' "selected" in utero).? All of 
these data would seem to indicate that there may in- 
deed be an “all-or-nothing” phenomenon which nor- 
mally controls the fate of the human intrapartum fetus. 
It either recovers completely from the effects of as- 
phyxia, or it dies, unless we obstetricians rescue the 
dying fetus. Obviously, the sick, the malformed, the 
dysmature, or chronically stressed fetus is less likely to 
recover from any in ütero stress. 

Brain lesions associated with cerebral palsy have 
been demonstrated to occur before the time of parturi- 
tion." As suggested by our case histories, events occur- 
ring outside the time of labor can indeed cause the 
cerebral palsy for which parturition may have been 
held responsible with a less adequate examination or 
history. Walker? of Scotland has observed in his clinic 
population that only three per cent of the perinatal 
problems (risk) are related to factors associated with 
labor. This implies that 97 per cent of perinatal prob- 
lems would not have been avoided by circumventing 


labor and that increased abdominal delivery rates - 


might increase perinatal problems because of factors 
such as respiratory distress. 

An academic benefit of routine intrapartum FHR 
monitoring has been the demonstration that many 
normal fetuses are inadvertently stressed by active 
interference with labor, such as excessive oxytocin, the 
maternal supine position, epidural anesthesia with 
hypotension, and so forth. Presumably these misman- 
agements can be avoided without FHR monitoring by 
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strict attention to detail, as can the cases of birth 
trauma. A practical shortcoming of FHR monitoring 
may be the rescue of the seriously ill or malformed 
fetus from intrauterine death, only to have it exist in 
extrauterine life with cerebral palsy or severe 
anomalies.” The fetal heart and brain may or may not 
have similar tolerance to asphyxia, but, because of ig- 
norance, our resuscitative efforts for the neonate are 
largely directed toward the newborn cardiovascular 
system. This in all probability results in a number of 
iatrogenic causes of cerebral palsy that are produced 
each year. 

It seems appropriate to suggest that the thinking of 


the last generation may have taken the wrong direc- . 


tioni In the meantime, we would like to propose that 
fetal distress will manifest itself during the antenatal 
period with decreased fetal movements along with the 
other signs of poor feta] health. If these signs are 
missed, fetal death may occur during the prepartum or 


intrapartum period. We prefer to think that most cases 
' of cerebral palsy are not related to factors of parturi- 


tion, that its etiology is either prepartum (as in the two 
cases histories) or in early infancy. Excluding fetal ac- 
cidents, intrapartum fetai distress probably does not 
OCCUT (in the sense that underlies the use of electronic 
fetal monitors) if proper prepartum surveillance has 
been done. Unfortunately, birth trauma still remains a 
significant cause of cerebral damage," and its 
avoidance requires not fetal monitoring but clinical 
skill. 

For those that would argue that monitoring for an 
hour or two of intrauterine life can appreciably affect 


the incidence of cerebral palsy, let us be allowed to test 


the different concepts with a truly controlled study, 
one comparing prepartum versus intrapartum -mon- 
itoring. Our own experience indicates that in a 
well-screened and healthy fetal population, electronic 
intrapartum fetal monitoring adds little (except to in- 
crease the cesarean section rate) in improvement of the 
perinatal mortality rates or the general well- PINS of 
newborn infants. | 
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Discussion 


Dr. KEITH P. RUSSELL, Los Angeles, California. This 
may well be one of the most significant papers ever 
presented before this Society. At the very least, in the 
opinion of this discussant, it is probably the most im- 
portant discussion since the widespread utilization of 
electronic fetal heart monitoring in our specialty. The 
authors have long expressed skepticism regarding the 
usually accepted benefits of universal fetal monitoring 
in evaluating “fetal distress,” and in the present com- 
munication they document a firm basis for this skepti- 
cism. 

Let us summarize the three essential, and to me ac- 
ceptable, proposition of their thesis: (1) confusion and 
demonstrable errors in distinguishing fetal stress from 
fetal distress; (2) fetal heart rate patterns supposedly 
diagnostic of fetal distress more often associated with 
normal than with abnormal fetal scalp blood pH val- 
ues; (3) newborn central nervous system problems (ce- 
rebral palsy and mental retardation) inappropriately 
ascribed to intrapartum problems when actually re- 
lated to prepartum or other events. 

The authors proceed to document acceptable bases 
for support of the above three basic concerns. One of 
the parameters utilized was evaluation of antepartum 
fetal activity during the third trimester, with the con- 
cept that decrease in fetal activity during this time 
should be considered ominous. A further evaluation 
involved comparison of FHR patterns with scalp blood 
pH determinations and fetal systolic time interval 
evaluations. Admittedly the total numbers involved in 
these studies were small. The third and final evaluation 
was a demonstration of documented cases in which a 
neonatal diagnasis of central nervous system abnormal- 
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ity believed to be associated with birth asphyxia or birth : 
trauma was subsequently determined to be due to 
pre-existing or other cerebral disease not associated 
wich the birth process. 

Never before in the history of our specialty have so 
many cesarean sections been performed in this country 
on the indication of "fetal distress," with the sub- 
sequent delivery of essentially normal infants based on 
Apgar scoring. The universal increase in the incidence 
of what may be termed "unnecessary" cesarean sections 
has been a concern of even the most vocal proponents 
of universal intrapartum fetal heart electronic monitor- 
ing. Their current posture is that there has been wide- 
spread misreading and misinterpretation of fetal heart 
rate patterns (even while there has been extensive ex- 
position of the various forms of variations in the trac- 
ings as bonafide indicators of fetal distress). The em- 
phasis now is placed upon the more proper concept 
that electronic fetal intrapartum monitoring should be 
simply a "screening procedure" and that multiple other 
parameters must be utilized to separate true fetal dis- 
tress from simply a variation in the FHR tracing. This 
later concept has been slow in coming. The average 
resident today, trained in our most modern institu- 
tions, graduates ill prepared to manage clinically many 
obstetric conditions and feels literally that he cannot 
practice without the presence of a fetal monitor at his 


fingertips. Also, the quality of an obstetric service has 


become judged not infrequently by the number of fetal 
monitors it has available, or the complexity of its com- 
puterization. Since we have all, to an extent, become 
slaves to the technologic environment, this is an under- 
standable development. 

My. own concern with this phenomenon has become 
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accentuated: by the medical-legal implications. I serve 
as consultant to a number of legal firms and insurance 
companies involved in this very vexatious problem. 
What we are seeing is the increased introduction of an 
abnormal fetal heart rate tracing as prima facie evi- 
dence of any resultant fetal abnormality. Yet, we have 
documented cases to show that a number of the so- 
called fetal cerebral damages attributable to intrapar- 
tum hypoxia, intrapartum asphyxia, birth trauma, and 
so forth were in fact due to prepartum or intrapartum 
maternal infections or congenital cerebral anomalies in 
the infant which could not, with reasonable medical 
_ probability, be attributed to circumstances involved in 


the management of labor. It should no longer: be ac-. 


ceptable for the frequent pediatric or neurologic nota- 
tion to appear in-the record of a patient suffering from 
cerebral palsy or mental retardation to the effect 2o 
the condition was associated with "a hard delivery,” ' 
prolonged labor,” “difficult forceps,” or ieee n 
asphyxia,” as so long as been the common practice. 
Besides being frequently a semantic error, usually 
based purely upon thé mother’s statement or history, it 
provides grist for the plantiff's attorney's mill. 

I am in complete agreement with the authors’ thesis 
that in most cases other factors do indeed cause the 
cerebral palsy for which parturition has been held re- 
sponsible because of an inadequate examination and 
history of the newborn infant. I also firmly believe that 
for the average fetus periods of stress are not synony- 
mous with distress and that very frequently variations in 
fetal heart rate tracings are simply an indication of the 
former and not of the latter. We must continue to give 


this problem dedicated study and to resist the knee- ` 


jerk reaction of rushing to cesarean section on the sole 
basis of a few variations in the electronic fetal heart rate 
tracings. A broad spectrum of studies is needed to dif- 
ferentiate acceptable fetal stress from damaging fetal 
distress as indicators of i intrapartum cerebral damage. 

I have one final comment in the form of a question: 
In their paper the authors did not specifically delineate 
and define "decreased fetal activity." In our own con- 
cepts, particularly in our continued evaluation of the 
problems of premature rupture of fetal membranes, 
we have used decreased fetal activity, together with 
fetal tachycardia, as indicators of potential fetal threat. 
The baseline for fetal activity has been 15 movements 
per hour, as recorded by the mother, as a so-called 


normal value. We. would be- interested in the authors’ - 


concepts as regards this particular evaluation. ' 

I believe that time will prove the validity of my open- 
ing evaluation of this paper. 

Dr. CLIFFORD C. CHAPPELL, Berkeley, California. A 
number of years ago we had a rather lively debate 


about what Dr. Goodlin termed the nervous child, 


diagnosed by the tracing of the child he was monitor- 
ing. He claimed then, and I suspect now, that he could 
cure that with a small dose of Valium, and the child 
| would become less nervous. I noted with some dismay 
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that this was not included in his discussion of the par- 
ticular topic this morning. I wonder if 7 would com- 
ment on it. 

DR. COLIN McCORRISTON, Honolulu, Hawaii. This 
is just another laboratory test that we are talking about. 
Itis useful, but it is subject to intelligent interpretation. 

DR. ROBERT K. CREASY, San Francisco, Callifornia. 
During the six-month period that Dr. Goodlin indi- 
cated he was not supervising patient care and fetal as- 
sessment, he was spending his time in a laboratory with 
which I am associated. Throughout those six months it 
was indeed a pleasure to have him with us, for we all 
learned from his provocative thoughts, a good example 
of which he has put forward this morning. 

I would like to caution against some of the en- 
thusiasm which has perhaps been generated by Dr. 
Goodlin today against the use of intrapartum fetal 
monitoring.- At one point during the presentation Dr. 
Goodlin indicated that intrapartum fetal monitoring is 
of no value, and I would take issue with him on this 
statement. 

At the present time we have very few ways with 
which we can directly assess the fetus. We cannot mea- 
sure fetal cardiac output; we cannot measure umbilical 
blood flow; we cannot even measure fetal blood 
pressure, although Dr. Goodlin himself has been trying 
to deal with that particular problem. Anytime a physi- 
cian uses indirect methods in assessing a patient I feel it 
is useful to obtain as much information as possible be- 
fore arriving at a conclusion, and intrapartum fetal 
heart rate monitoring is but one of the pieces of infor- 
mation that might assist the obstetrician i in caring On 
his two patients. 

. I would suggest that antenatal assessment tech- 
niques, of which patient assessment of fetal activity is 
but one method, will either not always be performed or 
not always indicate the fetus which is in chronic dis- 
tress. Intrapartum fetal heart rate monitoring may 
then be of definite benefit. If used appropriately it will 
indicate which fetus should have fetal scalp sampling in 
order to assess biochemically the presence or absence 
of fetal asphyxia. It will also indicate which fetus 
should have:the benefit of an alteration in maternal 
position or maternal oxygen administration: The very 
fact that Dr. Goodlin has not had an intrapartum death 
may well be due in part to his wide use of intrapartum 
fetal heart rate monitoring along with the other points 
he mentioned. 

The idea that intrapartum asphyxia is not a 
significant cause of cerebral palsy is consistent with a 
number of studies. However, this does not mean that 
intrapartum asphyxia cannot cause cerebral palsy ora 
host of other neurologic infirmities. ‘There is little 
doubt in my own mind that intrapartum asphyxia of a 
prolonged nature could indeed lead to neurologic 
damage. The degree and duration of intrapartum as- 
phyxia necessary to produce damage will obviously 
vary depending upon the antecedent course of the ges- 
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tation. Although continuous fetal heart rate monitor- 
ing is not always a precise tool, it is one of many tools 
that may assist the obstetrician, and the fetus; 

DR. GOODLIN (Closing). Fetal monitoring was my 
first love and as Tennyson said, it is better to have loved 
and lost than not to have loved at all. I am still in favor 
of fetal monitoring all the way. As I said, I keep hoping 
some day it will prove to be of value. 

What I wanted to convey was that if a fetus seemingly 
has normal movement then the fetus can withstand the 
stresses of labor. Those accidents that happen, such as 
abruptio placentae or prolapsed cord, in my experi- 
ence are not diagnosed by the fetal monitor but by 


: obstetric care alone. On the other hand, if a patient is 


unregistered, if we are unaware of how the fetus has 
been acting throughout pregnancy, or if she is high 
risk, then I think monitoring is indeed useful. And we 
do use it all the time. 
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As far as what method we have for fetal monitoring, 


» we give each mother a diary and hope she will fill it out 


We ask: “Which time is the fetus most active? When is 
it asleep? Does it respond to sound? This is what I 
mean bv fetal activity. And each time we see the mother 
we hopefully reinforce this and ask her how her fetus 


- 48, 


In regard to the question on the use of Valium, I 
know of four cases in which the fetus was hyperactive 
in utero and became a hyperactive infant. This is not 2 
new: observation. I attempted to secure some grant 
funds for in utero psychotherapy. I was denied this 
because of the implication that this was meddlesome 
obstetrics—dangerous and that sort of thing. So I am a 
bit more cautious than I was before about in uterc 
therapy. | 


Liver neoplasms and the oral contraceptives 


WALTER S. KEIFER, Jr.; M.D. 
JOHN C. SCOTT, M.D. 
Seattle; Washington 


For sixteen years (1954 to 1970) oral steroids had been used for contraception by millions 
of women. We were unable in this time span to find any cases of liver neoplasms in women 
using oral contraceptives. However, since 1970, there have been 138 cases reported in the 
English literature. We will add nine cases to this number, including an unusual case report. 


Evidence for the oral contraceptive as an etiologic agent in causing liver neoplasms is 
circumstantial but nevertheless substantial. The literature is reviewed, and our case is 
presented. At present, the etiology of liver neoplasms is an enigma. Close clinical 

surveillance with an awareness of this potentially fatal pathologic entity is essential in 


women who have ingested oral contraceptives. 
1977.) 


IN 1954, Rock and associates! introduced the 17 al. 


pha-alkyl-substituted steroids for the inhibition of ovu- 
lation. This was the beginning of a notable advance 
in obstetrics and gynecology that has spread worldwide 
to millions of women. In no previous decade has any 
obstetric/gynecologic achievement received greater 
popularity or more publicity, affected more people, or 


had a greater impact on health and society than this’ 


modern, effective means of fertility control. 

The Nelson hearings and medical periodicals of the 
United Kingdom and the United States, along with lay 
publications, have raised concerns regarding the ovula- 

tion inhibitors. l 

Complications from the use of oral contraceptives 

-began to appear in the medical literature in the early 
sixties. Jaundice, ophthalmic abnormalities, throm- 
boembolic phenomena, neurological involvement, hy- 
pertension, increasing cholelithiasis, and myocardial 
infarction have been reported.’ Serious, potentially 
fatal medical complications have occurred frequently 
enough to be recognized and reacted to by the medical 
profession. 


Another potentially fatal complication needs to be 


evaluated to determine its relationship to the use of the 
17 alpha-alkyl-substituted steroids. Since Baum and 
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co-workers” first reported seven cases of primary he- 
patic adenomas in young women, numerous reports 
of liver neoplasms occurring with the use of oral con- 


traceptives have appeared in the medical literature. 


Therefore, the relationship of these tumors to the oral 
contraceptives must be evaluated. 


Incidence 


Until the past decade, hepatic cell adenomas had 
been considered the rarest of benign liver tumors. 
Warvi,! in 1944, found only 67 cases in the world's 
literature; Henson and colleagues? of the Mayo Clinic 
located four from 1907 to 1954; Sloan-Kettering 
Memorial Hospital reported four cases from 1953 to 
1965,5 and four were found at the Massachusetts Gen- 
eral Hospital between 1947 and 1968.’ 

We reviewed the literature and found 87 case re- 
ports of liver neoplasms. There were also group re- 
ports of 42 by Edmonds, and co-workers,’ and nine by 
Christopherson.and colleagues,” bringing the total to 
138 cases of liver neoplasms reported in the English 
literature since 1970. This increasing incidence has 
been estimated at 1:500,000 to 1:1,000,000.!° How- | 
ever, the number of users of oral contraceptives and 
the number of liver neoplasms are unknown. There- 
fore, there is no exact way of calculating the actual 
incidence. 


Material 


The material for this study was obtained by review- 
ing the records from five major Seattle hospitals. There 
were nine cases of liver neoplasms during the period ` 


s. 
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Table I. Oral contraceptive use 












No. of case reports reviewed 65 
Average age (yr.) 30.5 
Average parity 2.6 
Average length of exposure to drug (mo.) l 64 
Type of estrogen 
Mestranol 30 
Ethinyl estradiol lo 
Estrogen used (not reported) FT 
Type of progestin 
Norethindrone 16 
Norethynodrel 16 
Ethynodiol diacetate (7 
Norgestrel 4 
Megesterol 3 
Chlormadinone 2 
Lynestrenol 2 
Dimethisterone I 
Progestin used (not reported) 17 
Multiple combinations of estrogens and 6 


progestins used 


` *O.C. = Oral contraceptives. 


January 1, 1970, through July 1, 1976. The women 
were between the ages of 15 and 50. Six had used oral 
contraceptives and three had not. A total of 87 cases 
reported from the literature have enough information 
to make them acceptable for comparison with the nine 
cases from the Seattle area. 

A complete case report is submitted in detail because 
of its unique nature. No case report in the literature is 
similar in nature. The remaining eight cases from the 
Seattle area are submitted in table form for comparison 
with the 87 cases found in the literature. 


Case report 


A 28-year-old, white woman (para 1-0-0-1) was 
referred to us on July 17, 1975, with the chief com- 
plaint of infertility and absence of menses for six 
months. 

Her past history revealed she had used a combina- 
tion of mestranol and ethynodiol diacetate for 11 
months. She discontinued the oral contraceptive in 
February, 1970, conceived in March, and was delivered 
in December, 1970. From delivery until January, 1973, 
the patient used the same combination of oral con- 
traceptive intermittently for a total of 10 months. Be- 
tween January, 1973, and July, 1975, she had been 
trying to conceive. During this time she had an occa- 
sional "period" following the use of the same oral con- 
traceptive but no spontaneous flow. In 1970, while 
pregnant, she noted some right upper-quadrant dis- 
comfort. When she was evaluated on July 17, 1975, she 


presented with symptoms of absent menses and a sen- 


Patients 
using O.C.* 
(Literature) 
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Patients with- Patients Patients with- 
out O.C. use using O.C. out O.C. use 
(Literature) (Seattle group) (Seattle group) 

24 6 3 
28 l 33 36 

3.1 3.6 
oe 40 ane 

5 

0 

1 

2 

2 

j! 

i 

0 


sation of fullness or pressure in the right upper abdo- 
men. There were no other complaints elicited and no 
decrease in vim, vigor, or vitality. 

The patient weighed 126 pounds. Vital signs were 
normal. The physical examination findings were nor- - 
mal with the exception of a sizable nodular mass along 
the right gutter of the abdomen, extending from the 
right costal margin to the anterior, superior iliac spine. 
The laboratory examination included urinalysis, com- 
plete blood count, and Papanicolaou smear, all of 
which were normal. Blood chemistries were normal ex- 
cept for a lactic dehydrogenase level of 200, a serum 
glutamic oxalacetic transaminase value of 100, and an 
alkaline phosphatase level of 105. A liver scan showed a 
large mass involving the right midabdomen. The 
cholecystogram showed an elevated and compressed 
gallbladder, and barium enema revealed a mass with 
significant extrinsic pressure on the hepatic flexure of 
the colon. An upper gastrointestinal series showed 
significant displacement of the duodenal bulb and an- 
trum. Complementary ultrasonography with cross- 
sectional and longitudinal sontomograms clearly iden- 
tified the mass as being closely applied to the in- 
ferior aspect of the liver. l 

Because of the palpable mass, the abnormal enzyme 
studies, and the radiographic findings, the exploratory 
operation was performed. During the operation, a vas- 
cular tumor mass was found with large tortuous venous 
channels on the surface. It was intimately adherent to 
the gallbladder and arose from the undersurface of the 


. anterior edge of the right lobe of the liver. The mass 


was excised along with the gallbladder. Because of the 
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Table II. Significant findings in patients with liver tumors 





Patients 
using O.C.t 
(Literature) 

Symptoms /finaings l , 
Pain ' i 44 
„Palpable mass : 30 
Signs of shock or hemorrhage . 90 
Rupture MEC 30° 
Nonrupture 33. 
Asymptomatic 10 

: Incidental finding at other operation 8 

Type of operaiion | 
Lobectomy 32 
Excision of mass 18 
Biopsy 9 
Type not given 4 

Pathology | 

. Hepatic adenoma/benign heptoma 32 
Focal nodular hyperplasia 16 
Hamartoma 8 
Hepatic carcinoma* : E 140 

Outcome . 
Alive 50 
Dead s 11 
Not given o. 2 
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Patients dile Patients Patients with- 
out O.C. use using O.C. out O.C. use 
(Literature) (Seattle group) (Seattle group) 

16 l. 2 
1] I 2 
6 
» 6 
18 6. 3 
9 1 1 
7 4 l 
17 
6 6 3 
1 
17 1 | 
“T 5 l 
93 6 3 


One patient with both benign and malignant lesions was reported. | 


tSee Table I. 


amenorrhea, a bilateral wedge r resection of the ovaries 
was carried out. 

The pathology report ‘revealed a tumor mass 
measuring 15 by 10 by 7.5 cm. and' weighing 550 


grams. Microscopically it was diagnosed as a benign - 


hepatic adenoma. The ovarian biopsies showed normal 
ovarian tissue. The patient had an uneventful post- 
operative course without morbidity or blood replace- 
ment. She was dismissed on the sixth postoperative 
day. 


Thirty-one days following the operation on August - 


29, 1975, the patient had her first spontaneous 
menstrual period in over 2 years. Her last normal 
menstrual period was December 2, 1975. On January 
19, 1976, a pregnancy test was positive,.and the preg- 
nancy was confirmed by physical examination on Feb- 
ruary 17, 1976. She had an uneventful prenatal course. 
The expected date of confinement was September 9, 
1976. On August 17, 1976, she presented, with prema- 
ture rupture of membranes at 37 weeks' gestation. A 


healthy, female infant, weighing 5 pounds and 15% 


ounces, was delivered via cesarean section. Exploration 
of the liver revealed no masses. Mother and infant are 
doing well with no problems evident. 


Additional cases 


The preceding case report is combined with eight . 


additional cases from the Seattle area, for a total of 
nine cases. These cases are compiled in Tables I and II 


for comparison with the group of 63 cases* !'7?9 from 
the literature associated with oral contraceptive use 
and a group of 24 cases! * in which no oral contracep- | 
tive use was mentioned. 

Tables I and II summarize the data obtained from 
the 96 cases reviewed. In the Seattle series and in the 
literature, the women with liver neoplasms and a his- 
tory of oral contraceptive use outnumber the women 
with liver neoplasms and no oral contraceptive use 
more than two to one. The parity was not given in most 
of the cases where there, was no mention of oral con- 
traceptives. In 44 cases associated with oral contracep- 
tives where the pacii was given, there were only 4 
nulliparas. 

Mestranol was the most frequent estrogen used by 
nearly four to one. At least eight different progestins 
were encountered. The most common compounds 


. were norethindrone and norethynodrel. The duration 


of exposure to the oral contraceptives varied from 
three to 132 months in the literature and from four to 
72 months in the Seattle group. 

There were‘many symptoms presented in the varied 
case reports. The occurrence of pain in the right upper | 
quadrant, palpation of a mass, and rupture of the liver 
were the most consistent findings reported. Surpris- 


ingly, the incidence of rupture of liver neoplasms in 


those patients using oral contraceptives was nearly 50 


w. 


Volume 128 
Number 4 


È 


per cent. However, when all 96 patients were included, 
the incidence was only 33 per cent. | 


All 96 patents had exploratory operations. Tieat- 


ment was carried out by excision or lobectomy of the 
liver in the majority of cases. Twelve of the 96 patients 
died as a result of the tumor or complications of opera- 
tion. l 


‘Comment 


In a period of 16 years (1954 to 1970), an increasing 
number of chemical combinations of estrogens and 
progestins was introduced. An increasing number of 
young women from all races and ethnic backgrounds 
began to use this oral method of birth control, the 
number being in the millions on a worldwide basis. 
Benign liver neoplasms were considered a rarity prior 
to 1970. In 1973, case reports began to appear in in- 
creasing numbers, incriminating these widely used 
ovulation inhibitors as potential etiologic agents for the 
increasing incidence of liver neoplasms. 

The cases reported seem to involve young, parous 
women. The detailed physiologic alternations of liv- 
er function by estrogens and progestins are well 
documented in the literature.“ Impairment of liver 


. function may occur. Estrogen may be involved in this 


process to some degree. There are no case reports of 
progestin compounds alone being involved in cases 
of liver neoplasms. .A delayed synergistic action of 
estrogen/progestin combinations may be involved in 
the production of liver abnormalities. The etiologic 
role of these agents has not been established. Oral con- 
traceptive medication carries a small but definite risk to 
the health of young women. Genetic factors may be 
involved, and there is evidence that the oral contracep- 
tives may stimulate the growth of pre-existing isolated 
liver nodules to produce secondary lesions with their 


resultant ‘symptomatology.’ Parity may also have a: 


role. At this point in time; there is no clear-cut clue 
directly connecting the liver neoplasms.with steroids. 

In the cases reported in the literature, there were 
both short and lengthy discussions on the pathology of 
these liver neoplasms. A considerable diversity of ópin- 
ion exists among the pathologists as to the essential 
nature of these lesions. Many of the pathologic diag- 
noses have been focal nodular hyperplasia, focal cir- 


rhosis, benign hepatomas, hepatic adenomas, solitary 


hyperplastic nodules, and hamartomas. From the 
pathologic descriptions presented, hepatic adenomas, 
benign hepatomas, and benign hepatic tumors seemed 
to present the same. pathologic picture. Phillips and 
co-workers” described hepatic cell adenomas as having 
partial or complete capsules, no central scarring, no 
nodularity of the parenchyma, no bile ducts, no duct- 
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ules, and no ‘sinusoidal vascularity. In focal nodular 


hyperplasia or hamartomas, there are no capsules, but 
this entity may be well demarcated and have central 
scarring, nodular parenchyma, and bile ducts at the 
periphery and septa, as well as the presence of duct- 
ules, large veins, and peripheral arteries. There may be 
some clinical importance to this classification as there is 
a difference in the pathology of those lesions whicn 
rupture and those that do not. We found 36 liver nec- 
plasms which had ruptured and 60 that had not. Of the 
24 cases reported in the literature of women not using ` 
oral steroids, there were six ruptured livers with a 
pathologic entity diagnosed as hepatic adenoma. There 
were no ruptured livers in those women where the 
pathologic diagnosis was focal nodular hyperplasia. In 
the group of 63 women with a history of using oral 
contraception, there were 20 hepatic adenomas tha: 
ruptured, eight cases of focal nodular hyperplasia, one 
hamartoma, and one carcinoma. In óur series there 
were no ruptures. These findings suggest that there is 2 


. greater danger of rupture in patients with hepatic 


adenoma. This has been suggested by Knowles and 
associates. There was an increased predilection of 
neoplasm rupture in those women using oral con- 
traceptives since 43.5 per cent (30 of 69) had rupture 
whereas only 22.2 per cent (six of 27) among nonusers 
had rupture. 

By using the criteria of 6 by 6 by 6 cm., or 200 grams, 
to define a large lesion, we found that 80 per cent of 
the lesions fell into this category. The largest hepatic 
neoplasm (hepatic adenoma) weighed 3,000 grams, did 
not rupture, and was reported in a woman with no his- 
tory of having used oral contraceptives. There ap- 
peared to be no correlation between the size of the 
lesion and the tendency to rupture. Where the size of 


. the lesion was given in all groups, there were 30 with 


large lesions that ruptured and 32 that did not rupture. 


"There was only one rupture in a patient with a small 


lesion. 

There were eight carcinomas of the liver reported in 
women with a history of oral contraceptive use, includ- 
ing one of our series. It is difficult to associate these 
ovulation inhibitors as etiologic agents in these cancers. 
Human studies and evaluations of these agents for the 
past 20 years have failed to turn up any concrete evi- 
dence that there is any etiologic role involving these 
agents in the production of any malignancy. | 

There is a real potential danger with 11 deaths in 70 
cases, for a mortality rate of 16 per cent. In reviewing 
these fatal cases, it is evident that a prompt diagnosis is 
mandatory. The inadequacy of diagnosis, facilities, and 
treatment and patient delay undoubtedly contributed 
to the high motality rate. Of the 11 deaths, three pa- 


rut 
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tients had malignancies and eight had benign lesions. 
Medical evaluation consisting of a history and physi- 


cal examination proved to be the most valuable toolin : 
the diagnosis of these lesions. Blood enzyme studies, 
were an aid in only 12 cases. The radiographic de- 
partment contributed to an accurate diagnosis in 58 


per cent of the cases. The arteriograms and liver scans 
proved to be useful when employed as a diagnostic 
tool. 


In 10 of the cases reported, there was an interval of | 


six months to 10 years between the ingestion of ovula- 
_ tion inhibitors and the appearance of liver neoplasms. 
Two women were pregnant when the hepatic rupture 
occurred and six were recently postpartum, with no 
oral contraceptive use in well over a year. Disturbed 
liver physiology has been associated with pregnancy for 
many years.” The case reported here supports the con- 


cept that altered liver physiology and pathology may, | 


in some susceptible individuals, be aggravated or 
caused by these estrogen-progestin compounds. 


Poor documentation, inadequate study, inadequate , 
case reports, inconsistent nomenclature, and dis- 


agreement in pathologic interpretations has led to pro- 


found confusion in the current literature. The pattern 


- of literary chaos is likely to continue until a detailed 
prospective study with known methods of liver evalua- 


tion is undertaken to determine the true incidence of © 


this clinical entity. Early identification of women with 


benign hepatocellular neoplasms within a group of 


more than 20 million oral contraceptive users is de- 
pendent upón individual medical evaluation by the 
medical practitioner. 
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This clinical entity seems to fit into direc categories. 
The first would be a group of women with the liver 
neoplasm presenting as an incidental finding. Twenty 
of the 96 (21 per cent) were in this category. Thirty-six 
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mass, and signs of impending shock. This triad should 
alert any practitioner to the probability of a liver neo- 
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Despite the increasing’ number of reports of liver 
neoplasm in the literature, the incidencé of these 
tumors associated with the oral contraceptives is still 
very low and there is no indication for discontinuing 
their use at the present time. The question of cause and 
effect remains unanswered. . 
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gent reporting of these tumors is necessary to help as- 
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Discussion 


DR. ROGER R. MIESFELD, San Diego, California. Dr. 
Keifer has added nine more cases to the growing list of 
case reports attempting to show a relationship between 
liver tumors and oral contraceptives. In his presenta- 
tion he has discussed what is known about this re- 


lationship and pointed out the areas where much more | 


research and collecting of data are necessary. I was 
particularly pleased that, although he emphasized the 
potential seriousness of this condition, he kept the facts 
in perspective. At the present time, the incidence is 


extremely low and evidence is only circumstantial. At’ 


this place in time, he did not advocate banning the pill. 

In regard to etiology, one certainly has to ask 
"what other drugs these women ingested which are 
metabolized in the liver. Granted, the increasing inci- 
dence of these lesions corresponds to the appearance 
of and increased use of the pill, but so have many other 
drugs, such as tranquilizers, diuretics, and new anal- 
gesics. Just recently, Tylenol has been incriminated 
as a possible. cause of hepatic dysfunction. One might 


also ask, what was the alcohol consumption of EIS 


women? 

One aspect that I believe needs more attention per- 
tains to the histologic findings and the confusing 
nomenclature used to describe tumor and tumcrlike 
lesions: hepatoma, hamartoma, liver cell adenoma, 
benign hepatoma, solitary adenoma, focal nodular 
hyperplasia, focal cirrhosis, hamartomatous ‘cholan- 


giohepatoma, isolated nodules of regenerative hyper- 


plasia, mixed adenoma, adenoma, solitary hyperplas- 
tic nodule, and minimal deviation hepatoma. 
Which ones are distinct entities, and how many are 
synonyms? In a recent article in The Journal of the Ameri- 
can Medical Association, Dr. E. Truman Mays reported 
on a meeting of the National Cancer Advisory Board 
Subcommittee on environmental carcinogenesis.’ They 
concluded, “ . that there is an urgent need for a 
central registry and a standard histopathologic no- 
menclature. Both are indispensable for decisive epi- 
demiologic studies." 

Dr. Keifer mentions 10 cases in which there was an 
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interval of six months to 10 years before the diagnosis 
of the neoplasm was made; eight of these ruptured, 
two during pregnancy and six in the postpartum 
period. To me, there is an apparent increase in the 
number of case reports. dealing with spontaneous rup- 
ture of the liver in pregnancy, not associated with tox- 
emia, trauma; or other contributing factors. One won- ` 
ders if these women had been using oral contraceptives 
prior to the pregnancy and whether neoplastic changes 
had occurred which precipitated the subcapsular he- 


 matomas but were not diagnosed because of surgical 


trauma or secondary necrosis. This may be particularly 
true in cases of nodular hyperplasia not accompanied 
by a definite capsule, as in a discrete adenoma. Dr. 
Hibbard recently published a paper on spontaneous 
rupture of the liver in pregnancy in which he stated, 
"Sometimes the liver will contain a specific lesion to 
account for the hemorrhage, but more commonly 


there will be only a variable amount of necrosis of un- 


certain etiology.” I propose that perhaps the underly- 
ing lesion of nodular hyperplasia was unrecognized be- 
cause of the necrosis. Were any of these women using 
oral contraceptives or other drugs that may have had 
adverse effects on the liver? 

It was fortuitous that Dr. Keifer's patient required a 
cesarean section, thus giving him an opportunity to 
explore the liver a second time. 

Subjects such as this require detailed reporting by 
the clinician, and perhaps an increased interest by the 
pathologist. Dr. Keifer's paper will stimulate all of us to 
be aware ot this potentially serious complication, and fu- 
ture research and reporting will elucidate the etiology. 
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DR. KErrH P. RUSSELL, Los Angeles, California. In 
discussing this troublesome problem with patients, we 
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like to emphasize five points, which I think are valid 
points, developed by Drs. Edmondson and Henderson, 
at the University of Southern California, who have 
conducted one of the largest studies in the country on 
liver changes with the oral contraceptive. 

The first point is that it is a quite rare complication of 
the oral contraceptive pill. The second is that it most 
commonly requires prolonged use of oral contracep- 

. tives, in the order of five years or so. Of course, there 
. are variations in these factors, but they are general 
principles which I think are reassuring to patents. 


Third, the changes are most commonly associated with 


mestranol, which can be avoided if there is concern. 
Fourth, the lesions are usually benign. Finally, and 
probably most important, the growths are usually re- 
versible on discontinuation of oral contraceptives. 


DR. WILLIAM O. THOMAS, JR. Portland, Oregon. In - 
regard to the question of mestranol being more com- — 


monly associated with liver tumors than ethinyl es- 
tradiol, I would like to point out that most of the early 
oral contraceptives contained mestranol instead of 
ethinyl estradiol. ‘Therefore, thé statistics may well be 
skewed by the fact that many more patients have used 
mestranol over a longer period of time than the ethinyl 
estradiol. I would like to have the author’ s comments 
regarding this. 

DR. JOHN J. MOLITOR, Fullerton, California. I would 
like to point out to this group that there has been a 
registry for liver tumors associated with oral contracep- 
tives established at the University of California, Irvine 
Medical School. A colleague of mine, Dr. Nissen, who is 
interested in this problem, has been mainly responsible 
for this registry. It is his finding that mestranol has 
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been the estrogen most frequently implicated in this 
liver tumor. Mestranol is the three methylether of 


. ethinyl estradiol, and normally it is demethylated in the 


liver as part of its metabolism. There is some evidence . 
that mestranol can cause liver tumors in mice if it is 
given in high concentrations over long periods of time. 
It is his feeling that some of these women may have a 
genetic inability to demethy.ate mestranol in the liver, 
allowing it to accumulate in a high concentration. 
Perhaps this may have something to do with the devel- 
e of these adenomas. 

R. JOHN A. KIRK, Eugene, Oregon. I am worider- 
Es whether or not the pathology found in the beagle 
dog experiments were similar to the pao found 
in the human tumor? 

DR. KEIFER (Closing). I did want to speak of the 
methylization because I think Dr. Molitor's comment is 
the essence of the whole thiag, that we need demethyli- 
zation. Mestranol probably has some effect in people 
with some type of genetic or some type of devel- 
opmental liver abnormality who are not able to handle 


these products. 


If we look back before 1970, there was absolutely 
nothing written concerning oral contraceptives and 
liver tumors, and yet the oral contraceptive pill has 
been on the market since 1954, which would afford an 
experience of 16 years. Since 1973, there has been a 
myriad of articles. 

I think that the Liver Tumor Registry should be pub- 
licized. Since I left Seattle, I found four more cases. 

I do not know anything about beagle dog experi- 
ments. 
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Reliably treats the 
anemias of pregnancy 


"MI rei 
™  hematinic concentrate 
with intrinsic factor 


à A multifactor preparation 
We for the treatment 
^ of anemias that respond 
to oral hematinics 


Dista Products Company 
Division of Elj Lilly and Company 
indianapolis, Indiana 46206 


RIAS PR 
Da AO TR P ETT rn 
A P eruit t ay 
S : PE? : - 


Additional information available 
to the profession on request. 
700085 


Trinsicon * 
hematinic concentrate 
with intrinsic factor 


Description: Each Pulvule * contains 
Special Liver-Stomach 
Concentrate, Dista (containing 
Intrinsic Factor). .......240r 
Cobalamin Concentrate, NF 
equivalent to Cobalamin.. . . 7.5 m 
(The total vitamin B12 activity in| 
Special Liver-Stomach Concentra 
Dista, and the Cobalamin Concentra 
NF is 15 micrograms.) 
iron, Elemental (as Ferrous 
Fumarate)... ao A 
Ascorbic Acid 
(Vitamin C) eee A Y 
POP ON Fe) ue ee 0.516 


Indications: Trinsicon is a multifac 
preparation effective in the treatm 
of anemias that respond to oral hen 
tinics, including pernicious anemia e 
other megaloblastic anemias a 
also iron-deficiency anemia. The 
peutic quantities of hematopoietic fi 
tors that are known to be importi 
are present in the recommended dc 
dose. 


Contraindications and Precautio| 
Anemia is a manifestation that requi 
appropriate investigation to determ 
its Cause or Causes. 

Folic acid a/one is unwarrant 
in the treatment of pure vitamin-B. 
deficiency states, such as pernicit 
anemia, Indeed, the use of folic acit 
large doses in pernicious anemia w 
out adequate vitamin B,2 may resul 
hematologic remission but neurolo 
progression. 

As with all preparations contain 
intrinsic factor, resistance may deve 
in some cases of pernicious anemic 
the potentiation of absorption of phy 
ologic doses of vitamin Bio. If res 
ance occurs, parenteral therapy, or ( 
therapy with so-called massive do: 
of vitamin B12, may be necessary 
adequate treatment of the patient. 
single regimen fits all cases, and 
status of the patient observed in 
low-up is the final criterion for adequ: 
of therapy. Periodic clinical and labc 
tory Studies are considered essen 
and are recommended. 

Hemochromatosis and hemoside 
sis are contraindications to il 
therapy. 


Adverse Reactions: Rarely, iron 
therapeutic doses produces gastrc 
testinal reactions, such as diarrhea 
constipation. Reducing the dose « 
administering it with meals will m 
imize these effects in the iron-sensit 
patient. 

In extremely rare instances, S 
rash suggesting allergy has been no: 
following the oral administrati 
of liver-stomach material. Allergic S 
sitization has been reported follow 
both oral and parenteral administrat 
of folic acid. 


Dosage: One Pulvule twice a day. (1 
Pulvules daily produce a stand: 
response in the average uncomplica! 
case of pernicious anemia.) 


Overdosage: Symptoms — Those of i 
intoxication, which may include pa 
and cyanosis, vomiting, hemateme: 
diarrhea, melena, shock, drowsine 
and coma. Jreatment — For spec 
therapy, exchange transfusion à 
chelating agents. For general mana 
ment, gastric and rectal lavage w 
sodium bicarbonate solution or m 
administration of intravenous fluids i 
electrolytes, and use of oxygen. 
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Abnormal uterine bleeding: — 
progesterone replacement... ~- 

to Oppose 

unopposed estrogen 


Estrogen replacement therapy — It cannot be assumed, however, that uterine 
3 cause of bleeding in a woman on estrogen replacement 


: . therapy is due solely to the exogenous 
abnormal uterine bleeding nu The ges of a pathologic 
condition — benign or malignant— should 
always be considered, thoroughly explored, 
and ruled out. It is generally agreed that 
any postmenopausal woman taking estrogen 
who complains of abnormal uterine bleeding 
should undergo a careful physical exam- 
ination including a Pap test, followed by 
curettage of the uterine cavity and, if need be, f 
a biopsy of the cervix. 


Administration of estrogen for the relief of 
menopausal vasomotor symptoms may cause 
irregular bleeding or spotting during the 
menopause. Bleeding may occur when admin- 
istration of estrogen causes proliferation and 
hyperplasia of the endometrium. 


A close look at the influence of estrogen 
and progesterone on the endometrium 


In the normal proliferative endometrium (left), 
the epithelium contains rather flat, nonciliated 
cells with small microvilli, and scattered, 

uniform ciliated cells. Regrowth of the surface 
epithelial cells proceeds vigorously throughout 
the proliferative phase of the cycle. (X2250) 
Under the continued and unopposed influence of 
estrogen (center), there is a striking increase 

in the number of ciliated cells and in the 
abundance and size of the microvillous processes 
on the nonciliated cells. (X 1600) 

During the normal secretory phase (right), the 
presence of progesterone causes the secretory cells 
to become more complex, and the microvilli to 
increase in number. Scattered droplets are visible 
on the surface of some of the nonciliated cells and 
are attached to the tips of some microvilli. (X2500) 





Scanning electron micrographs courtesy of Ralph M. Richart, M.D. | 
© 1977, The Upjohn Company 
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Provera’ replacement 
to oppose unopposed estrogen 


When the unopposed action of exogenous estro- 
gen is responsible for abnormal uterine 
bleeding in the menopausal patient, and organic 
pathology has been ruled out, administration 

of Provera (medroxyprogesterone acetate), 

» mg to 10 mg daily for 5 to 10 days, may be all 
that is needed to control or regulate bleeding. 
Provera, an orally active derivative of 
progesterone, transforms the estrogen-primed 
endometrium into a secretory endometrium. 
Bleeding and rapid shedding of the endometrium 
occur following cessation of progestin therapy. 


Precautions and 
contraindications 


Provera appears to be devoid of significant 
estrogenic activity; however, andro- 
genic effects have been noted with the drug. 


During progesterone therapy, thrombophlebitis 
and pulmonary cmbolism have been reported. 
For this reason, such therapy is contra- 
indicated in women with a history of these 
incidents. Progesterone therapy is also 


contraindicated in the presence of undiagnosed 
vaginal bleeding, liver dysfunction or disease. 
known or suspected malignancy of breast or 
genital organs, and missed abortion. Because 
a decrease in glucose tolerance may occur 
during Provera therapy, diabetic patients 
should be followed closely. Patients with 

a history of psychic depression should be care- 
fully observed; if serious depression occurs. 
Provera should be discontinued. 


To control abnormal uterine bleeding 
in the absence of organic pathology 


Provera’ioms 


Medroxyprogesterone 


Acetate Tablets, 
U.S.P,Upjohn 





The Upjohn Company, Kalamazoo, Michigan 49001 


Please turn the page for 
additional prescribing information. 
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To control abnormal uterine bleeding 
in the absence of organic pathology 


Provera 10m g 
Medroxyprogesterone Acetate Tablets, 
U.S.P , Upjohn 








critical months... 


A new Mosby book offers in-depth 
information on nutritional needs 
during pregnancy and lactation. 


A New Book! 
NUTRITION 


IN PREGNANCY 
AND LACTATION 


This unique new book integrates scientific rationale 
with specific techniques needed for maternal and child 
health nutritional assessment and education. Basic 
principles of physiology, psychology, and biochemistry 
are incorporated in discussions on such topics as: effects 
of maternal nutrition on fetal growth; nutritional therapies 
for pregnancies with special medical conditions; and 
nutritional needs of the pregnant adolescent. Your staff 
will find valuable guidelines for the "what to teach" and 
“why to teach" aspects of nutritional counseling, includ- 
ing specific suggestions for improved client learning and 
motivation. The authors review dietary descriptions of 
food patterns and values in different ethnic cultures, 
along with the effects and interrelationships of nutrition 
and family planning methods. In a particularly interesting 
chapter, they offer strong arguments and supporting data 
for breastfeeding. Throughout, the emphasis is on 
practical application of nutritional principles in varied 
clinical settings. 


By Bonnie S. Worthington, Ph.D.; Joyce Vermeersch, 


Dr.P.H.; and Sue Rodwell Williams, M.P.H., M.R.Ed., 
Ph.D.; with 3 contributors. July, 1977. Approx. 240 pages, 
7T" x 10", 34 illustrations. About $6.95. 


MOSBY 


TIMES MIRROR 


THE C V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST LOUIS. MISSOURI 63141 


Comprehensive 


Group Health 


(Winston-Salem, North Carolina) 
A new prepaid group health plan (Multi-specialty) 
opened July, 1976, for employees of R.J. Reynolds 
Industries, Inc. Assured growth, continuing expansion. 
The following board-qualified specialists are needed: 


INTERNISTS  OB/GYN 


This represents an opportunity to practice under ideal 
conditions in modern new facilities and excellent 
hospitals. Medical school environment. 
Winston-Salem is located in the Piedmont section of 
North Carolina and is within reasonable driving 
distances to the Atlantic Ocean and Blue Ridge 
Mountains. The city is noted for its cultural, 
recreational, and college environments. 

Salary commensurate with experience, Liberal fringe 
benefits including paid vacation, CME, retirement, 
life insurance, and health coverage. Malpractice 
insurance paid. Relocation expenses paid. 

Send curriculum vitae, including salary requirements to: 


Reid Bahnson, M.D. 
Medical Director 
W-S HEALTH CARE PLAN, INC. 
250 Charlois Blvd. 
Brinton sitem, North Carolina 27103 


Winston- 
Plan Inc. 


An Equal Opportunity Employer M/F 
















Maternal-fetal medicine sub-specialist 


needed to join University faculty with 





three full-time Board Certified ma- 






ternal-fetal medicine sub-specialists. 





Opportunity involves approximately 





50% clinical work and 50% research, 






with teaching responsibilities in both. 






Full resident staff and other sub-spe- 





cialists. Salary competitive. Send re- 






sume or contact Dr. Martin L. Pernoll, 






Head, Division of Perinatal Medicine, 






Department of Ob-Gyn, University of 





Oregon Health Sciences Center, 3181 
SW Sam Jackson Park Road, Portland, 
Oregon 97201. Affirmative Action/ 


Equal Opportunity Employer. 







THE UNIVERSITY OF CALGARY 


FACULTY OF MEDICINE 


african. 
Applications and nominations are invited d rM 
for the position of Assistant or Associate — 
Professor in the Division of Obstetrics 
and Gynaecology. The successful appli- 
cant will be appointed as Perinatologist 
to the Foothills Hospital, and will be 





American Journal of Obstetrics and Gynecology 


Articles to appear in early issues 


Abdominal wound dehiscence 
B. Frederick Helmkamp, M.D. 
Orlando, Florida 








| |  Estriol 
| | results 
| without 

24. hour urine collection 


New Amersham Estriol RIA Kit 


There is only one thing wrong with measuring estriol 

in urine, and that's the urine. Amersham's new 

E Estriol RIA Kit avoids the time consuming and 
e inconvenient 24-hour urine collection. 


* Simple, highly specific RIA method—no solvent 
extraction or chromatography. 
Only 504l serum or plasma sample. 


Rapid and reproducible results. 5-896 C.V. in an 
individual hospital. 
Easy gamma counting with 1-125 labeled estriol 
Benefit to the obstetrician: 

no 24-hour wait, high reliability 
Benefit to the laboratory: 


no urine handling or purifying, easy gamma 
counting with 1-125 labeled estriol, single or serial 
estimations easily performed 


Benefit to the patient: 


no inconvenient urine collection, storage, handling 
and delivery 
































we 


Complements the clinically-proven HPL 
RIA Kit from Amersham 


Amersham 


AMERSHAM CORPORATION: 
A SUBSIDIARY OF THE RADIOCHEMICAL CENTRE 


2636 S. Clearbrook Dr., Arlington Heights, IL 60005 
312/593-6300 or 800/323-9750 (Toll free) 
In Canada 


505 Iroquois Shore Rd., Oakville, ONT L6H 2R3 
416/842-2720 or 800/261-5061 (Toll free) 





Classic pages in 


OBSTETRICS AND 


GYNECOLOGY 


Lawrence D. Longo, M.D. 





Intramuscular injection of a new experimental gamma, 
globulin preparation containing high levels of anti-Rh 
antibody as a means of preventing sensitization to Rh 


JOHN G. GORMAN, VINCENT J. FREDA, AND WILLIAM J. POLLACK 


Proceedings of the IXth Congress of the International Society of Haematology, vol. 2, pp. 545-549, 1962 


IN CONGRESS INTERNATIONAL SOCIETY OF HEMATOLOGY 


Kicihaucr technique for detecting fetal red cells in the maternal circula- 
tion and believe it to be capable of detecting as little as 1 ml. of fetal cells 
in the maternal circulation. He has evidence that fetal cells get into the 
maternal circulation chiefly during labor, and it scems likely although 
unconfirmed that those mothers in whom fetal cells can be detected 
during labor are the ones at risk of sentitization. Quite properly he enter- 
tained the idea that specific antibody might destroy this minor population 
of Rh positive fetal cells before sensitization could occur, having noted 
Levine's earlier observation that maternal anti-A appears to prevent sen- 
sitization to Rh by a group A Rh-positive baby. Therefore, he has also 
completed a study of protection of Rh negative males, similar in objective 
to our own. However, it differs in the use of antibody-containing whole 
plasma to provide the passive immunity, and in the injection of Rh 
positive cells first, followed shortly by large intravenous injections of 
plasma. Their preliminary results tend to show significant prevention of 
sensitization in their test group. 


STUDY INVOLVING Rh NEGATIVE MOTHERS 


it will require approximately one year of additional studies on malc 
volunteers to ensure the safety and complete effectiveness of this experi- 
mental antibody preparation. Following this a study involving Rh negative 
mothers at risk will be indicated. Gamma-z anti Rh cannot be injected 
during pregnancy because it would cross the placenta and cause hemolysis. 
Therefore it is planned in the initial study to give antibody immediately 
after the second stage of labor, to mothers known to be at risk (i. e., when 
the infant is Rh positive and ABO compatible). Such a study will take 
several years. It must be carefully planned and controlled statistically, and 
probably will require the cooperation of several obstetrical services to 
produce enought data to prove significant protection. Each mother mus’ 
be followed through two or three pregnancies at risk. Methods to detect 
fetal-maternal bleeds will also be employed to determine the prognostic 
value of this technique in predicting eventual sensitization of the mothers. 
HM confirmed then this would greatly lower the number of mothers requir- 
ing protection. Plans are currently being made to obtain a large supply 
s antibody containing gamma globulin sufficient for such a study of 
thus sive. 


FUTURE TRENDS 


h is obvious that more certain control of sensitization would be 
obtained if an antibody were available that would not pass through the 
placenta, and which therefore coud be given to a mother during pregnancy, 
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A landmark in medical progress was the prevention 
of Rh sensitization. This resulted from the work of two 
widely separated groups of investigators who indepen- 
dently conceived and developed the idea. Freda and 
Gorman of Columbia University with Pollack of the 
Ortho Research Foundation started with the known con- 
cept that passive immunity, under proper conditions, 
can block active immunization (Bull. Sloane Hosp. 
Women 8: 147, 1962). These workers first developed 
the specialized hyperimmune anti-Rh gamma-globulin 
preparation for providing passive immunity which is 
now used worldwide (see illustration). They then tested 
their hypothesis in Rh-negative male volunteers by 
intravenous administration of Rh-positive erythrocytes 
followed by injections of the Rh antibody (Transfusion 
4: 26, 1964). The authors concluded, “To sum up, we 
are cautiously optimistic that prevention of erythro- 
blastosis is possible. We feel that the directions that 
must be followed are now clear. However, there re- 
mains a vast amount of applied research to be done be- 
fore preventive therapy of hemolytic disease of the 
newborn can become a practical reality. This must be 
vigorously pursued." Subsequently, they instituted 
a trial of passive immunization in Rh-negative 
mothers at risk and found the same protective effect 
(Ann. N. Y. Acad. Sci. 127: 909, 1965; Science 151: 
828, 1966). Concurrently with the work of the New 
York group, Drs. R. Finn and C. A. Clarke and their 
associates of Liverpool, England, demonstrated the 
protective effect of Rh-antiserum in blocking sen- 
sitization (Br. Med. J. 1: 1486, 1961). With other 
groups throughout the world, they established the 
clinical effectiveness of this prophylaxis. It is sad but 
true that Dr. Freda’s original application for a grant 
to support this monumental research was rejected as 
unfeasible. 


a PN As e 2 


T 
"4 


Prevention of Rh-hemolytic disease with 


Rh-immune globulin* 


VINCENT J. FREDA, M.D. 
JOHN G. GORMAN, M.D. 
WILLIAM POLLACK, Pu. D. 

New York, New York, and Raritan, New Jersey 


The historical background regarding the development of Rh-immune globulin for the 
prevention of Rh disease has been presented in brief. Following the extensive trials in 
Rh-negative male volunteers, a clinical trial on mothers was initiated, and the results after 
ten years' clinical experience with Rh-immune globulin have been presented. The incidence 
of sensitization among the Rh-negative mothers has been reduced from 14 to 1 per cent. 


(AM. J. OBSTET. GYNECOL. 128: 456, 1977.) 


THE EARLY OBSERVATION by Theobald Smith,! in 
1909, that in the presence of passive antibody the 
corresponding antigen will not immunize has been 
confirmed and studied in the following years by other 
workers. From these many reports, there emerged the 
new immunologic principle that passive immunity 
strongly suppresses active immunity. But apparently a 
specific practical use for this phenomenon had not 
been considered before. 

Thus, in 1960, it occurred to us that we might put 
this principle to good use, and a program was initiated 
to determine whether or not initial immunization of 
Rh-negative mothers could be prevented by the passive 
administration of Rh antibody immediately following 
childbirth. An important and necessary part of this 
program was the initiation, in 1960, of the Rh Antepar- 
tum Clinic at the Columbia-Presbyterian Medical Cen- 
ter. All mothers at risk—that is, all Rh-negative women 
(both sensitized and nonsensitized)—are referred to 
this clinic. 

It was determined that the studies necessary to estab- 
lish the practicability of such a proposal would involve 
three phases: (1) confirmation that this immunologic 
phenomenon applied specifically to the Rh antigen- 
antibody system (this suggested experiments to deter- 
mine that Rh-negative male volunteers could be pro- 
tected from Rh immunization by passive antibody)" 


From the Departments of Obstetrics and Gynecology and 
Pathology, Columbia-Presbyterian Medical Center, and 
the Ortho Research Foundation. 


Supported in part by National Institutes of Health Grant 
HD 08728-03. 


*RhoGAM, Ortho Diagnostics, Raritan, New Jersey. 
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775: (2) development of a specialized, sterile hyperim- 
mune anti-Rh gamma-globulin preparation for in- 
tramuscular injection,’ thus ensuring a practical and 
safe method of providing passive immunity in Rh- 
negative individuals and gaining experience of its 
efficacy and safety in male subjects; and (3) institution 
of a trial of passive antibody in Rh-negative mothers at 
risk. 

At about the same time (1960) in Liverpool, En- 
gland, Finn and Clarke and their associates?" ?9 had 
started work with the method of Kleihauer and col- 
leagues"! of detecting fetal cells in the maternal blood 
shortly after delivery. They found fetal cells in the 
ABO-compatible pregnancies but not in the incompat- 
ible ones. They speculated that if it were possible to 
destroy the fetal cells found in the mother by adminis- 
tering a suitable antibody then this might prevent ac- 
tive immunization of the mother—and that this then 
would simulate the natural protective mechanism af- 
forded by ABO incompatibility described by P. Levine 
in 1943. Thus, quite independently and by following 
another logical approach to this problem, the Liver- 
pool group arrived at this identical concept at approx- 
imately the same time as ourselves, and they too began 
a program of investigation. 

Subsequently, the Liverpool group and others, after 
learning of our development of this specialized 
gamma-globulin preparation, adopted its use for their | 
own respective clinical trials. All of these clinical trials 
complemented one another. 


Rh-immune globulin 


For reasons of safety and practicability, we consid- 
ered from the outset that hyperimmune anti-Rh 





Volume 128 
Number 4 


gamma globulin rather than raw anti-Rh plasma would 
be the best material with which to obtain passive im- 
munity in Rh-negative individuals. Therefore, our first 
efforts were concentrated upon securing a sterile 
preparation of gamma globulin containing very large 
amounts of anti-Rh antibody. With pooled serum from 
a small number of donors with high titers, anti-Rh 
gamma G globulin (“Rh immune globulin”) was first 
prepared by the Ortho Research Foundation, Raritan, 
New Jersey. In 1961, it was filtered and packaged 
sterile in 5 ml. vials as a 16.5 per cent solution suitable 
for intramuscular injection. This material was pure 
gamma G globulin, free from gamma M (19S) globulin. 
The manufacturing process has the effect of increasing 
the original anti-Rh antibody titer about 100-fold, even 
though 75 per cent of the original anti-Rh activity 
present in fractions I, III, and IV is excluded in the 
process. Intramuscular injection of Rh-negative indi- 
viduals with 5 ml. of this material produced artificial 
antiglobulin titers of up to 1: 128, 1 ml. produced up to 
1:32 and 0.1 ml. produced up to 1:2. 

The experience with millions of doses of fraction II 
gamma globulin has been that it does not transfer 
serum hepatitis, whereas fractions I, III, and IV globu- 
lin may do so. It is fortunate that fraction Il gamma 
globulin appears experimentally to be the most effec- 
tive inhibitor of immunization. 


Trial of *Rh immune globulin" in volunteers at 
Sing Sing Prison 


We began a trial at Sing Sing Prison which continued 
for some six years.” *7*: 13 In the first study there were 
nine Rh-negative male volunteers: four were treated 
with Rh-immune globulin before each red cell stimu- 
lus, and five acted as controls. All received an injection 
of 2 ml. of Rh-positive blood each month for five 
months, and all men were followed up for a year. None 
of the treated group was immunized, but four of the 
five control subjects became highly immunized to the 
Rh factor following this intensive stimulus. The second 
trial was then begun with 27 Rh-negative men (14 in 
the treated group and 13 in the control group). On Day 
l of the study, all 27 men received intravenous injec- 
tions of 10 ml. of Rh-positive blood. Then, three days 
after this red cell stimulus, the 14 men comprising the 
treated group (these men were chosen randomly) re- 
ceived intramuscular injections of 5 ml. of Rh-immune 
globulin. All were followed up for six months, at which 
time none of the treated men was immunized and six 
of the 13 control subjects were immunized. Following 
this, 11 of each group were given a second stimulus of 
5 ml. of Rh-positive blood (labeled with chromium), 
and the treated groups were again given 5 ml. of the 
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Table I. Results of the Rh-immune globulin trial 



































First Rh- | Second Rh- | Third-Rh- 
positive positive positive 
pregnancy pregnancy pregnancy 
No. ad- ( fraction ( fraction fraction 
mitted to sensitized sensitized sensitized 
study at 6 at second at third 
(1964- mo. post subsequent | subsequent 
1968) partum) delivery) delivery) 





0/150 0/23 
15/140 4/33 0/4 


Treated 335 
Control 151 


0/335* 


From Freda, V. J., et al.: N. Engl. J. Med. 292: 1014, 1975. 
*No. positive/total in study. 


Rh-immune globulin, this time two days after the red 
cell stimulus. In the “protected group,” the cells sur- 
vived normally without clearance for two days, at which 
time the Rh-immune globulin was injected. Of those 
individuals available for testing 24 hours later, all of 
the chromium-labeled red cells had been completely 
cleared from the circulation. In the “control group,” as 
anticipated, the clearance was fairly rapid in those 
individuals who had been actively immunized by the 
previous injection of Rh-positive blood, while the non- 
immunized control subjects showed the expected pro- 
longed survival rates of the red cells. Six months later, 
or a year and a half after the beginning of the experi- 
ment, none of the treated men and two more of the 
control group were immunized. A total of eight of the 
13 original control subjects were then immunized to 
the Rh factor. 

These results showed, first of all, that the “Rh- 
immune globulin” was quite safe. There were no side 
effects whatsoever. It provided complete suppression 
of immunization to the Rh factor in subjects heavily 
stimulated with Rh-positive cells. It could be given up 
to 72 hours after the red cells and still provide a com- 
plete effect. This trial also laid to rest the fear that 
under certain conditions passive antibody might en- 
hance rather than suppress immunity. We found no 
evidence of enhancement throughout our Sing Sing 
studies. Because of the favorable findings of the Sing 
Sing study, we felt confident enough of this material to 
begin a trial in Rh-negative mothers. The first clinical 
trial was commenced by the authors on mothers in the 
Rh Antepartum Clinic of the Columbia-Presbyterian 
Medical Center in April, 1964. 


Clinical trial in mothers 


The results of the clinical trial? which extended 
from 1964 through 1968, are shown in Table I. The 
impressive data seen at six months post partum for the 
treated group were ultimately confirmed by the results 
obtained after the second or subsequent Rh-positive 
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Fig. 1. Incidence of Rh disease correlated with Rh immune 
Antepartum Clinic, Columbia- 


globulin treatment at the Rh 
Presbyterian Medical Center 
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June 15, 1977 
Am. J. Obstet. Gynecol. 
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INCIDENCE OF SENSITIZATION 
AS A PERCENT OF THE TOTAL 
NUMBER OF Rh NEGATIVE MOTHERS 
SEEN PER YEAR 


The Rh Clinic 
Columbia - Presbyterian Medical Center 
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hour time limit with our own initial studies on mothers 
at the Columbia-Presbyterian Medical Center. When 
additional clinical studies were initiated around the 
world, they followed our protocol along with the 72- 
hour interval. Since the results from these various 
studies were universally favorable, when the United 
States government licensed Rh-immune globulin for 
production, it did so with the stipulation that it must be 
administered within 72 hours of delivery. Possibly it 
would be just as effective if given at 96 hours or even a 
week or more after delivery. The problem is that no 
study has ever been carried out to see how long after 
delivery Rh-immune globulin can be administered and 
still achieve protection. Consequently, if one encoun- 
ters a case in which the 72 hour interval has been ex- 
ceeded, it is advisable to give the Rh-immune globulin, 
rather than to withhold it and then advise the patient 
that, although the preparation was given belatedly, it 
may still be in time to protect against sensitization and 
if not it would certainly cause no harm. 

Also, there are cases in which, after delivery or 
an abortion, serologic tests are questionable about 
whether or not the mother is already sensitized to Rh. 
In such cases it is advisable to administer the Rh- 
immune globulin rather than to withhold it since it will 
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cause no harm in mothers who are already sensitized 
whereas it may prove beneficial for those who are not 
already sensitized. The rule of thumb should be to ad- 
minister Rh-immune globulin when in doubt, rather 
than to withhold it. In such cases the rationale for this 
decision should be explained to the mother in detail. 

It has already been noted by one of us (W. P.)' that 
studies so far have shown that for average fetomaternal 
hemorrhages, up to about 10 ml. in volume, a dose of 
200 to 300 mg. of antibody with a binding constant of 
about 10 L. per mole and indexes of heterogenicity 
between 0.5 and 0.8 is adequate to prevent a primary 
immune response. If the binding constant were to be 
increased by a factor of 10, i.e., to 10 L. per mole, it 
could be expected that the dose could be halved. 

All Rh-negative women who are at any risk of becom- 
ing sensitized to Rh must be protected with Rh- 
immune globulin irrespective of whether they have 
had a term pregnancy, an abortion, or an accidental 
transfusion with Rh-positive blood. As stated else- 
where, it is the physician who, in the last analysis, 
will play a key part in the ultimate eradication of Rh 
disease. How quickly it disappears clinically depends 
entirely on how well the physician discharges his re- 
sponsibity to the Rh-negative mother. 


OMS Ege i RENN sc av ore m CBE ERU RC COLD a a eS a SLD M Y CARN TOSS. QE eA SS Pe ODE. 


REFERENCES 


l. Smith, T.: Active immunity produced by so-called bal- 
anced or neutral mixtures of diptheria toxin and anti- 
toxin, J. Exp. Med. 11: 241, 1909. 

2. Freda, V. J., and Gorman, J. G.: Third Combined Annual 
Report of the Columbia-Presbyterian Medical Center, 
New York, December, 1961, p. 84. 

3. Gorman, J. G., Freda, V. J., and Pollack, W.: Intramuscu- 
lar injections of new experimental gamma-globulin prep- 
aration containing high levels of anti-Rh antibody as 
means of preventing sensitization to Rh, in International 
Society of Hematology. IX Congresso de la Sociedad In- 
ternacional de Hematologia: Congress (scientific pro- 
gram, Abstracts), Mexico, D. F., 1962, New York, 1963, 
Grune & Stratton, Inc. 

4. Freda, V. J., and Gorman, J. G.: Antepartum manage- 
ment of Rh hemolytic disease, Bull. Sloane Hosp. Women 
8: 147, 1962. 

5. Freda, V. J.: Placental transfer of antibodies in man, AM. 
J. OBsrET. GvNEcor. 84: 1756, 1962. 

6. Freda, V. J., Gorman, J. G., and Pollack, W.: Successful 
prevention of sensitization to Rh with experimental 
anti-Rh gamma-globulin antibody preparation, Fed. Proc. 
22: 374, 1963. 

7. Freda, V. J., Gorman, J. G., and Pollack, W.: Successful 
prevention of experimental Rh sensitization in man with 
anti-Rh gamma-globulin antibody preparation: prelimi- 
nary report, Transfusion 4: 26, 1964. 

8. Freda, V. J., Gorman, J. G., and Pollack W.: Prevention of 
Rhesus haemolytic disease, Lancet 2: 690, 1965. 

9. Freda, V. J., Gorman, J. G., and Pollack, W.: Rh factor: 
prevention. of isoimmunization and clinical trial on 
mothers, Science 151: 828, 1966. 


10. Freda, V. J., Robertson, J. G., and Gorman, J. G.: Special 
symposium on recent advances of immunohematology in 
honor of Philip Levine: antepartum management and 
prevention of Rh isoimmunization, Ann. N. Y. Acad. Sci. 
127: 909, 1965. 

11. Robertson, J. G., Freda, V. J., Pollack, W., and Gorman, J. 
G.: Prevention of immunization to Rh with anti-Rh 
gamma globulin, Fed. Proc. 24: 696, 1965. 

12. Gorman, J. G., Freda, V. J., Pollack, W., and Robertson, J. 
G.: Protection from immunization in Rh-incompatible 
pregnancies: progress report, Bull. N. Y. Acad. Med. 42: 
458, 1966. 

13. Freda, V. J., Gorman, J. G., and Pollack, W.: Prevention 
of Rh isoimmunization in obstetrics with Rh immuno- 
globulin: progress report, J. Int. Fed. Gynecol. Obstet. 
4: 169, 1966. 

14. Freda, V. J., Gorman, J. G., and Pollack, W.: Suppression 
of the primary Rh immune response with passive Rh IgG 
immunoglobulin, Medical intelligence, N. Engl. J. Med. 
277, 1022, 1967. 


15. Freda, V. J., Gorman, J. G., and Pollack, W.: The use of 


Rh-immunoglobulin in the prevention of Rh disease—A 
progress report, Bull. Sloane Hosp. Women 13: 93, 1967. 

16. Freda, V. J., Gorman, J. G., Pollack, W., et al: Prevention 
of Rh isoimmunization: progress report of the clinical 
trial in mothers, J. A. M. A. 199: 390, 1967. 

17. Pollack, W., Gorman, J. G., and Freda, V. J.: Prevention 
of Rh hemolytic disease, Prog. Hematol. 6: 121, 1969. 

18. Pollack, W., Gorman, J. G., Freda, V. J., et al.: Results of 
clinical trials of RhoGAM in women, Transfusion 8: 151, 
1968. 

19. Freda, V. J., Gorman, J. G., Galen, R. S., et al.: The threat 
of Rh immunization from abortion, Lancet 2: 147, 1970. 


Je 3 ALT we 


460 Freda, Gorman, and Pollack 


20. 


21. 


22. 


25. 


Freda, V. J., Gorman, J. G., Pollack, W., and Bowe, E.: 
Prevention of Rh hemolytic disease—ten years’ clinical 
experience with Rh immune globulin, Medical intelli- 
gence, N. Engl. J. Med. 292: 1014, 1975. 
Finn, R., Clarke, C. A., Donohoe, W. T. A., McConnell, 
R. B., Sheppard, P. M., Lehane, D., and Kulke, W.: Ex- 
perimental studies on the prevention of Rh haemolytic 
disease, Br. Med. J. 1: 1486, 1961. 
Finn, R., Clarke, C. A., McConnell, R. B., and Woodrow, 
. C.: Response to an article by Cohen and Allton, Nature 
193: 991, 1962. 
Finn, R., Harper, D. T., Stallings, S. A., and Krevans, J. 
R.: Transplacental hemorrhage, Transfusion 3: 114, 
1963. 


24. 


25. 
26. 


RJ. 


RE TG RE SOC UC FE LEE EP E RUPEE eT 
i ’ TY nf ee - 1 EE er ee n ^ AMT. atas WC te LE cul p By 
é € " n a | ' 


June 15, 1977 
Am. J. Obstet. Gynecol. 


Clarke, C. A., Donohoe, W. T. A., McConnell, R. B., 
Woodrow, J. C., Finn, R., Krevans, J. R., Kulke, W., 
Lehane, D., and Sheppard, P. M.: Further experimental 
studies on the prevention of Rh haemolytic disease, Br. 
Med. J. 1: 979, 1963. 

Clarke, C. A., and Sheppard, P. M.: Prevention of Rhesus 
haemolytic disease, Lancet 2: 343, 1965. 

Clarke, C. A., Finn, R., Lehane, D., McConnell, R. B., 
Sheppard, P. M., and Woodrow, J. C.: Dose of anti-D 
gamma-globulin in prevention of Rh haemolytic disease 
of the newborn, Br. Med. J. 1: 213, 1966. 

Kleihauer, E., Braun, H., and Betke, K.: Demonstration 
von fetalem Hamoglobin in den Erythrocyten eines 
Blutausstrichs, Klin. Wochenschr. 35: 637, 1957. 


E 


462 Communications in brief June 15, 1977 
Am. J. Obstet. Gynecol. 





Volume 128 
Number 4 


Communications in brief 463 


METER READING 
METER READING 


e— —9 URINE A 


e—— —e NAPPY 1 e- ——-9 URINE B 


e- - --9 NAPPY 2 


30 40 50 60 30 40 50 60 70 
VOLUME OF URINE ml VOLUME OF SOLUTION ml 


Fig. 4. Means ( - S.D.) of urine 





"P 
a 


Te 
B |" 
“Zit 


TTL RETEST RR EM ETRE RET, 


"AN 

" "C TA LAE - t 
-Aa 72 
- 4 


S 


Ma 


a 


AX 
Ae 
y 


| June 15, 1977 
Am. J. Obstet. Gynecol. 


m 
=. 
n 
." 


464 Communications in brief 


FELT 


UU 


x "UT DR 

ud D 

a: 
Y 


=i. 


TREY SE TTT 
te 3 Ny Ait 
PUO ieee | ie 

» z - P d 


um 


T 





A DA, 
f , 


"T€ 
iw en 
s - oo 
— i 
«2 


Fig. 1. Reproduction of monitor tracing with external tocodynamometer and external ultrasonic 
transducer at A. Internal spiral scalp electrode was applied at B. Abrupt onset of tachycardia oc- 
curred at C. Monitor counting of alternate fetal heartbeats is shown at D. 
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tially a straight line, and the pattern was suggestive of equip- 
ment malfunction. Auscultation with a fetoscope revealed a 
fetal heart rate so rapid that counting of each beat was im- 
possible. By counting alternate heartbeats and doubling the 
result, a fetal heart rate of 320 b.p.m. was obtained by three 
separate observers. This rate was confirmed by the heartbeat 


lasting continuously for 40 minutes, is presented. 
Paroxysmal atrial tachycardia in utero has been ob- 
served’ ?: however, it was mild, less than 200 b.p.m., 
and of short duration, lasting from several seconds to 
several minutes. The bursts of fetal cardiac activity 


mW 





were usually associated with uterine contractions, al- 
though spontaneous occurrence also has been noted. 
There have been no previously reported cases of 
paroxysmal atrial tachycardia in utero of this mag- 
nitude and duration. 


A 31-year-old patient, gravida 1, para 0, with a four-year 
history of infertility was admitted at 40 weeks' gestation with 
spontaneous rupture of the membranes. On admission, the 

| fetus was judged to be somewhat small for dates, in a vertex 
presentation, and at the —1 station. The cervix was 70 per 
cent effaced and 1 cm. dilated. Small amounts of clear amni- 
otic fluid were observed. The fetal heart rate (FHR) was de- 
termined by auscultation to be 128 b.p.m. 

The patient's prenatal course was uneventful, and her past 
medical and surgical history were unremarkable. She used no 
drugs, medications, or tobacco prenatally. Her mother died of 
an unknown malignancy, and her father died from the cumu- 
lative effects of diabetes mellitus, hypertension, and heart dis- 
ease. 

The patient was observed for signs of labor and, six hours 
after admission, mild contractions every three to five minutes 
developed spontaneously. A fetal monitor* was applied with 
an external tocodynamometer and ultrasonic transducer; the 
monitor tracing showed a normal pattern. Nine hours after 
admission, the patient's uterine contractions were three min- 
utes apart and of moderate intensity. At that time, the cervix 
was completely effaced and 3 cm. dilated, and the presenting 
part was at the station. A small forebag was artificially rup- 
tured, additional clear amniotic fluid was released. A spiral 
scalp electrode was applied to the fetus. 

Six minutes after application of the scalp electrode (Fig. 1), 
the FHR tracing rose rapidly from the base line of 130 to 140 
b.p.m. to beyond the upper margin of the paper (240 b.p.m.). 
The pen traced a solid line beyond the margin for about 30 
seconds before dropping to 160 b.p.m., where it remained for 
the duration of labor. The tracing of 160 b.p.m. was essen- 


*Model 101B, Corometrics Medical Systems, Inc., Wal- 
lingford, Connecticut. 


indicator light on the fetal monitor, by the audio speaker of 
the monitor, and by the fetal electrocardiogram as traced on 
the oscilloscope of the monitor. Apparently the FHR pen trac- 
ing was also counting alternate fetal heartbeats and present- 
ing only half of the actual heart rate. (Both the pen tracing 
and the needle indicator showed 160 b.p.m.) 

The patient was turned on her side, hydrated with intrave- 
nous fluids, and given oxygen; there was no improvement in 
the FHR tracing. The patient's position was changed again, 
but no change in the FHR was noted with the left or right 
lateral positions, with or without the Trendelenberg position. 

Forty minutes after the change in the FHR and 11 hours 
after admission, the patient underwent primary cesarean sec- 
tion for fetal distress. A 2,663 gram female infant of normal 
appearance was delivered with a one-minute Apgar score of 9 
and a five-minute Apgar score of 10. Thick, fresh meconium 
was noted. The placenta and cord were examined, and both 
appeared normal. The only medications received by the pa- 
tient during labor were Pentothal sodium and succinylcholine 
chloride for induction of general anesthesia immediately 
prior to cesarean section. 

At birth, the baby had a heart rate of 140 b.p.m. The baby 
was sent directly to the newborn intensive care unit where a 
continuous electrocardiogram monitor was applied. Fifteen 
minutes after birth, the infant's heart rate abruptly increased 
to 240 b.p.m., and the electrocardiogram showed supraven- 
tricular tachycardia. The tachycardia then abruptly ceased, 
but recurred several times during the next four hours. 
Thereafter, the heart rate remained stable and no further 

episodes of tachycardia occurred. The baby and mother were 
both discharged in good condition. The final diagnosis was 
paroxysmal atrial tachycardia that resolved spontaneously. 


Until the abrupt increase in heart rate, the fetal 
monitor tracing was entirely normal. At the onset of 
the tachycardia, the unusual appearance of the tracing 
suggested equipment malfunction. Despite the im- 
mediate presence of several staff members experi- 
enced in fetal monitoring techniques and interpreta- 
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tion, there was some delay in acting on the profound 
tachycardia. This delay was in part due to the difficulty 
of believing the existence of tachycardia of this mag- 
nitude and the unusual methods necessary to docu- 
ment it. Further, because no similar case has been de- 
scribed, the therapeutic approach was in question. 
We find it difficult to determine how the good result 
is related to the cesarean section. Paroxysmal atrial 
tachycardia in the newborn infant is treated in many 
centers by simple observation. Thus, cesarean section 
may have been unnecessary. In this particular case, the 
patient’s age and infertility history contributed to the 
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decision for abdominal delivery. However, the effects 
of prolonged tachycardia of 320 b.p.m. are unknown, 
and the presence of fresh, thick meconium suggests 
that the fetus may have been distressed. 
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Management of Rh-sensitized pregnancies 


To the Editors: 

An article in the June 1, 1976, issue of the AMERICAN 
JOURNAL OF OBSTETRICS AND GYNECOLOGY (Duhring, J. 
L., McKean, H., and Hager, W. D.: Amniotic fluid 
analysis in Rh-sensitized pregnancies, 125: 368, 1976.) 
may be misleading to physicians in the proper man- 
agement of Rh-sensitized pregnancies. 

The average amniotic fluid optical density 4450, 
without relation to gestational age, is valid if all patients 
are subjected to amniocenteses that start at approxi- 
mately the same age of gestation and are repeated at 
the same intervals. In this manner, the variable intro- 
duced by the different gestational ages is largely elimi- 
nated. The authors were presumably able to do this 
because of the nature of their patient referrals and 
their standardized approach to the patients. However, 
the use of averages even within these restrictions 
may be valid mainly as hindsight rather than as an 
accurate guide to determination of current clinical 
management. 

Obstetric practice at most institutions is not standar- 
dized to this degree. The first amniocentesis and repeat 
studies may not be performed at exactly the same ges- 
tational ages, introducing the variability of gestational 
age in the interpretation of the spectrophotometric 
analyses. In addition, considerable prognostic informa- 
tion is available from any single amniotic fluid analysis 
when correlated with gestational age, before results of 
a series of analyses may be available. The trend of re- 
sults also provides significant prognostic data, and a 
particular optical density difference can have a very 
different prognosis when obtained at 28, 32, or 36 
weeks’ gestation. 

In addition, I must question the accuracy of Table X 
in the article, which is a predictive table of probability 
of live birth or death based on the average optical 
density difference. An amniotic fluid optical density 
A450 of 0.020 will always be in the lowest zone of 
Liley's chart and of the numerous subsequent mod- 
ifications, consistent with little or no hemolytic disease 
of the infant, regardless of gestational age. However, 
Table X indicates that when the average A450 is 0.020 
exchange transfusion will be necessary in 22 to 32 per 
cent of infants and that the probability of infant death 
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is between 1 and 3 per cent. This is contrary to the vast 
experience reported in the literature. 

The author's reliance on a computer and the result- 
ing statistical analysis may have obscured clinical valid- 
ity. 

Stanley Burrows, M.D. 
Chief Attending Pathologist 
Cooper Medical Center 
Camden, New Jersey 08103 


Reply to Dr. Burrows 


To the Editors: 

Dr. Burrows states that the concept of using amniotic 
fluid analysis without including the week of gestational 
age at which the test was performed is possible because 
our patient population was standardized; i.e., that the 
amniocentesis was done at the same time and repeated 
at constant intervals in each patient. In fact, this did not 
happen since our patients were referred from a wide 
variety of sources and had wide varieties of clinical 
situations. Table IV in our paper shows that the mean 
time of amniocentesis was very much different than 
our ideal recommendations would have been. We did 
not find that gestational age gave any improvement in 
the predictive power and, in fact, may have confused 
the issue and made predictability worse. We would like 
to emphasize to Dr. Burrows that the patients in our 
group were tested at widely different intervals and that 
we did not consistently observe the trend between val- 
ues to be correlated with the ultimate outcome of the 
pregnancy. 

As for Dr. Burrows' use of the example of a 4450 of 
0.020, we would agree that this is in Liley's low zone 
and that this does mean that the baby is probably not 
markedly anemic. Liley's original work correlated the 
A450 with the ultimate degree of anemia in the new- 
born infant. It was not a test of neonatal liver function 
and did not correlate with the degree of hyper- 
bilirubinemia, which is a reflection of neonatal liver 
function and the rate of hemolysis. In our group of 
patients, there were many neonates with low A450 
values who required multiple exchange transfusions 
because of an immature neonatal liver and increased 
hemolysis. 
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We appreciate Dr. Burrows’ comments and hope 

that the foregoing answers some of his questions. 
John L. Duhring, M.D. 
Harlan McKean, Ph.D. 
W. David Hager, M.D. 

Department of Obstetrics and Gynecology 

University of Kentucky Medical Center 

Lexington, Kentucky 40506 


Diagnosis and treatment of urinary incontinence 


To the Editors: 

The recent article entitled “The Pereyra procedure," 
by Drs. Backer and Probst (AM. J. OBSTET. GYNECOL. 
125: 346, 1976) was a nice discussion of the surgical 
technique and cure rates of a large number of patients 
undergoing this procedure. 

However, as presented in the paper, these patients 
were not adequately evaluated preoperatively. The 
problem of urinary incontinence in the woman is com- 
plex and often multifactorial, and it is hard to believe 
that only those patients with grossly "cloudy urines" 
had a preoperative urine culture. 

In addition, cystometry and cystourethroscopy were 
performed only on selected patients—the number is 
not mentioned. Bates and associates! demonstrated 
that many incontinent patients without urgency symp- 
toms have unstable bladders which can be diagnosed by 
cystometry. Endoscopy may reveal various pathologic 
conditions such as urethritis or urethral diverticuli— 
which could account for, or contribute to, the inconti- 
nence. 

In summary, the successful treatment of stress uri- 
nary incontinence in the woman is more dependent 
upon preoperative assessment than the type of opera- 
tive procedure performed. In order to make any 
headway with the difficult problem of urinary inconti- 
nence, the gynecologist must make a thorough evalua- 
tion of the lower urinary tract. 

Robert C. Corlett, Jr., M.D. 
Assistant Professor 
Obstetrics and Gynecology 
Los Angeles County—University of 

Southern California Medical Center 
1240 Mission Road 
Los Angeles, California 90033 
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Reply to Dr. Corlett 


To the Editors: 

We appreciate and are in general agreement with the 
observations by Dr. Corlett regarding the importance 
of preoperative evaluation of patients with urinary in- 
continence. He is correct in assuming that patients 
other than those with cloudy urine had preoperative 
cultures, including those who admitted frequency, 
dysuria, or nocturia. Our protocol as outlined is in- 
complete in this respect. It is true, however, that not 
every patient had a urine culture performed. 

Whether endoscopic and cystometric examinations 
are an indispensable part of the work-up of every pa- 
tient or whether these may be ordered selectively, we 
believe, is a matter of judgment; results in this study 
suggest the latter course. Also review of the poorer 
results does not suggest that undetected infection, 
urethritis, or urethral diverticula are frequent causes 
of failure. 

What would be helpful, we believe, is a reliable, sim- 
ple office procedure to detect detrusor dysfunction, 
hopefully less complicated than the cine-pressure-flow 
cystography described in the article Dr. Corlett quoted 
by Bates and associates. 

The young gynecologist interested in urinary incon- 
tinence ideally should acquire the skill and equipment 
to perform cystourethroscopy himself, since interest in 
this problem and expertise in its evaluation vary con- 
siderably among urologists. We maintain simple 
equipment to perform cystometric examination in our 
office but more often refer selected patients to the 
urologist to perform this in conjunction with the en- 
doscopic examination. Dr. Corlett's letter may stimu- 
late us to resterilize the tubing, hang up the ruler, and 
perform this ourselves on every patient with inconti- 
nence. 

Finally, as stated above, while we concur with Dr. 
Corlett's insistence upon adequate preoperative evalu- 
ation, we would never agree that the type of operative 
procedure performed in established cases of stress in- 
continence is unimportant. If this were true, the more 
than 50 operations described for the relief of this con- 
dition would never have been devised and we all would 
be using Kelly plication alone. 

Matt H. Backer, Jr., M.D. 
10345 Highway 66 
St. Louis, Missouri 63127 
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Corometrics 111 Abdominal FECG Fetal Monitor combines all four methods of obtaining fetal heart rate — 
from the phonotransducer, ultrasonic transducer, Corometrics" Spiral Electrode* and abdominal ECG 
electrodes. And the Corometrics Fetal Monitoring System provides a wide selection of options and 
accessories coupled with our readily-available Central Display and ALERT Systems. 








The 111 Abdominal FECG Fetal Monitor provides LED display and strip chart recording of fetal or 
maternal heart rate. Through our exclusive mode-of-choice switch, you can obtain edited or unedited 
abdominal FECG heart rate recordings. Our easy-to-read freeze display scope permits accurate visual 
evaluation of FECG/MECG signal quality not possible with a moving display scope. When fetal and 
maternal signals overlap, an FECG/MECG coincident indicator flashes, alerting the clinician. - 





All your needs are met by 
the newest instrument in 
our line of perinatal 
instrumentation. For 
complete systems 
installations, Corometrics 
fetal monitoring Systems 
Specialists work closely 
with your biomedical 
engineer in order to design 
the perfect system for you. 
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But words can't describe 
the entire concept. You'll 
want to see the 111A in 
clinical situations. Just call 
our toll-free number . 
(1-800-243-3960) for 








In the treatment of vulvovaginal candidiasis 


Saying 
you're effective 





percent of patients 20 30 40 50 60 70 


NON-PREGNANT PATIENTS 


SYMPTOMATIC RELIEF 85% (203 cf 239 pts 
CURE RATE 80% (192 of 239 pts.) 
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Following rigid criteria for cure * 

all patients had to have, onista 
after a single course of therapy: 

Complete Symptomatic Relief Sor 
(complete relief of vulvar pruritus, 

burning and irritation) 


Plus Complete Microbiologic Success 
(a negative KOH smear and 
y negative NICKERSON'S* Medium Culture) 

30 days or more post-therapy 

*MONISTAT Cream may be used in second and third trimester 
patents. However, in first trimester patients, it should only be used 

whikn the physician considers it essential to the patient's welfare. m 
See Paagautions in Prescribing Information. Please see Prescribing Informat 
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What else can the family of a 
heart attack victim do 
besides call an ambulance... 









sryone can and should learn how Cen Za Aaoi ee 
er Cardiopulmonary Resuscitation ACT Foundation 


350 Grove Street 
Bridgewater, New Jersey 08807 oo 





e Sducating the publie to understand and 





use CPR plays a role in appreciably reducing 


the number of untimely deaths due to heart Please send me more information about the award-winning 


| 
| 
| 
| 
attacks. | filmnarrated by Burt Lancaster which can motivate 
_ Find out how your patients can become | my patients to learn about CPR. I am also interested in 
trained in CPR by filling in and mailing the | receiving other educational materials offered by ACT 
| 
| 
| 
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coupon at the right. dii opcion HUMOR 
Help them do more than wait for the Spital emergency services. 


sound of a siren. 


The lifesaving public education Z 
activities of the ACT Foundation / \ 
are made possible by financial f 

' support from a number of 
leading pharmaceutical 
manufacturers. 
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IN* Brand of Conjugated Estrogens Tablets, U.S.P. 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of en- 
dometrial cancer in postmenopausal women exposed to exogenous estrogens for 
prolonged periods.'-? This risk was independent of the other known risk factors for en- 
dometrial cancer. These studies are further supported by the finding that incidence 
rates of endometrial cancer have increased sharply since 1969 in eight different areas 
of the United States with population-based cancer reporting systems, an increase 
which may be related to the rapidly expanding use of estrogens during the last 
decade.‘ The three case control studies reported that the risk of endometrial cancer in 
estrogen users was about 4.5 to 139 times greater than in nonusers. The risk appears 
to depend on both duration of treatment’ and on estrogen dose. In view of these find- 
ings, when estrogens are used for tne treatment of menopausal symptoms, the lowest 
dose that will control symptoms should be utilized and medication should be discon- 
tinued as soon as possible. When prolonged treatment is medically indicated, the pa- 
tient should be reassessed on at least a semiannual basis to determine the need for 
continued therapy. Although the evidence must be considered preliminary, one study 
suggests that cyclic administration of low doses of estrogen may carry less risk than 
continuous administration;? it therefore appears prudent to utilize such a regimen. 
Close clinical surveillance of all women taking estrogens is important. In all cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagnostic 
measures should be undertaken to rule out malignancy. There is no evidence at pres- 
ent that "natural" estrogens are more or less hazardous than "synthetic" estrogens at 
equiestrogenic doses. r 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females ex- 
posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare59 This risk has been estimated as not groar than 4 per 1000 exposures.’ 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis,®-'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 

| estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.3-'6 One case contro! study'® estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of treat- 
ment. The data suggest that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000. In the past, female sex hormones have been used dur- 
ing pregnancy in an attempt to treat threatened or habitual abortion. There is consider- 
able evidence that estrogens are ineffective for these indications, and there is no evi- 
dence from well controlled studies that progestogens are effective for these uses. If 
PREMARIN is used during pregnancy, or if the patient becomes pregnant while taking 
this drug, she should be apprised of the potential risks to the fetus, and the advisability 
of pregnancy continuation. 


-. DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
represent the average composition of material derived from pregnant mares' urine. It con- 
tains estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a- 
estradiol, equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 








INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 

1. Moderate to severe vasomotor symptoms associated with the menopause. (There 
is no evidence that estrogens are effective for nervous symptoms or depression, which 
might occur during menopause, and they should not be used to treat these conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5, Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

8. Prostatic carcinoma—palliative therapy of advanced disease. 

9, Postpartum breast engorgement—Although estrogens have been widely used for 
the prevention of postpartum breast verd pleat controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit tà be derived from estrogen therapy for 
this indication must be carefully weighed against the potential increased risk of puer- 
peral thromboembolism associated with the use of large doses of estrogens.'?.?' 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DUR- 
ING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 
BOXED WARNING). 

“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classification of 
this indication requires further investigation. 

























— CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 


following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 
4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic 
disorders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders 


i associated with previous estrogen use (except when used in treatment of breast or 


rostatic malignancy). 

'ARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast," although a recent 
study has raised this possibility.'® There is a need for caution in prescribing estrogens for 
women with a strong family history of breast cancer or who have breast nodules, fibrocystic 
disease, or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in 
the risk of surgically confirmed gallbladder disease in women receiving postmenopausal 
estrogens. '7 

Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'9?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.23-°° Cases of retinal thrombosis, mesenteric thrombosis, and 
optic neuritis have been reported in oral contraceptive users3'3? An increased risk of 

ostsurgery thromboembolic complications has also been reported in users of oral con- 

raceptives.33:4 If feasible, estrogen should be discontinued at least 4 weeks before surg- 
ery of the type associated with an increased risk of thromboembolism, or during periods of 
prolonged immobilization. Estrogens shculd not be used in persons with active throm- 


bophlebitis, thromboembolic disorders, or in persons with a history of such disorders in 


with estrogen use. They should be used with caution in patients with cerebral 
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vascular or coronary artery disease. Large doses (5 mg conjugated estrogens per day), 
comparable to those used to treat cancer of the prostate and breast, have been shown?5 to 
increase the risk of nonfatal myocardial infarction, pulmonary embolism and throm- 
bophlebitis. When doses of this size are used, any of the thromboembolic and thrombotic 
adverse effects should be considered a clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal 

pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma 
has been reported in women taking estrogen-containing oral contraceptives.3$ Increased 
blood pressure may occur with use of estrogens in the menopause?! and blood pressure 
should be monitored with estrogen use. A worsening of glucose tolerance has been 
observed in patients on estrogen-containing oral contraceptives. For this reason, diabetic 
patients should be carefully observed. Estrogens may lead to severe hypercalcemia in 
patients with breast cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medica! and family history should 
be taken prior to the initiation of any estrogen therapy with special reference to blood 
pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. 
As a general rule, estrogen should not be prescribed for longer than one year without 
another physical examination being performed. Conditions influenced by fluid retention 
such as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 
Certain patients may develop manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be 
associated with an increased incidence of mental depression.?? Patients with a history of 
depression should be carefully observed. Preexisting uterine leiomyomata may increase In 
size during estrogen use. The pathologist should be advised of estrogen therapy when rele- 
vant specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
creased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding Pen (TBG) leading to increased circulating tota! thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin up- 
take is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion 

f. Reduced response to metyrapone test 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done 
only when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrua flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and 
in degree of cervical secretion: cystitis-like syndrome; tenderness, enlargement, secretion 
(of breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; 
chloasma or melasma which may persist when drug is discontinued; erythema multiforme; 
erythema nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of cor- 
neal curvature; intolerance to contact lenses; headache, migraine, dizziness, mental 
depression, chorea; increase or decrease in weight; reduced carbohydrate tolerance; ag- 
gravation of porphyria; edema; changes in libido. 

AE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in 
emales. 

DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treat- 
ment of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 
associated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (eg. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month 
intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism—2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a 
rest period of 10 days' duration. If bleeding does not occur by the end of this period, the 
same dosage schedule is repeated. The number of courses of estrogen therapy necessary 
to produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, USP), 2.5 to 7.5 mg daily 
in divided doses, for 20 days. During the last five days of estrogen therapy, give an oral pro- 
gestin. If bleeding occurs before this regimen Is concluded, therapy is discontinued and 
may be resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure —1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) —1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement —3.75 mg every 
four hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer —1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and 
postmenopausal women — 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S P) No. 865 — Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. B66 —Each yellow tablet contains 
1.25 mg in bottles of 100 and 1.000. Also in unit dose package of 100. No. 867 —Each red 


. tablet contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 


868 —Each green tablet contains 0.3 mg in bottles of 100 and 1,000. 

PHYSICIAN REFERENCES: 1.Ziel, H.K, et al. N. Engl. J. Med.. 293:1167-1170, 1975. 
2. Smith, D.C., et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, T.M., et al: N. Engl. J. Med. 
294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 
AL. et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P, et al: N. Engl. J. Med. 
285:390-392, 1971. 7. Lanier, A., et al; Mayo Clin. Proc. 48:793-799, 1973. B. Herbst, A., et al: 
Obstet. Gynecol. 40:287-298, 1972. 9. Herbst, A., et al: Am. J. Obstet. Gynecol. 718:607-615, 
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Artists rendition of frequently encountered organisms 
richomonas vaginalis, Candida albicans, and Haemophilus vaginalis 
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CREAM — — SUPPOSITORIES 
Jsually uncomfortable and embar Prompt symptomatic relief*of tehing, ] 
OSSIN yOUr patien T wants fast relief. ourning, discharge: rnaleaor .. 
Affen more than one pathoc genis when The specific organism is unknown. 
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| NOTE: 


If possible, base treatment on specific diagnoses 
from sound clinical and laboratory methods 


INDICATIONS 


Based on review of this drug by the National 
Academy of Sciences— National Research 
Council and/or other information, FDA has 
Classified the indications as follows: 


T Probably’ effective: For the relief of 
symptoms of vulvovaginitis where isolation 
of the specific organism responsible (usually 
Trichomonas vaginalis, Candida albicans, 
or Haemophilus vaginalis) is not possible 


NOTE: When the offending organism is known, 
treatment with a specific agent known to be 
active against that microorganism is 
preferred 


"Possibly" effective: For the treatment of 
trichomoniasis, vulvovaginal candidiasis, 
and vaginitis due to Haemophilus vaginalis 
or other susceptible bacteria 


Final classification of the less-than-effective 
indications requires further investigation 


CONTRAINDICATIONS 


Hypersensitivity to product ingredients or 
sulfonamides. Kidney disease. 


WARNINGS 


Pregnancy: Safe use not established. Teratogenic 
potential of sulfonamides not thoroughly investi- 
gated. However, a significant increase in the 


incidence of cleft palate and other body abnormal- 


ities of offspring was observed when sulfonamides 
were given to pregnant rats and mice at high oral 
doses. Usefulness of sulfonamides is limited due to 
increasing frequency of resistant organisms 
Sulfonamide associated deaths were reported from 
hypersensitivity, agranulocytosis, aplastic anemia, 
other blood dyscrasias. Early clinical indications 
may be sore throat, fever, pallor, purpura, jaundice. 


Discontinue on evidence of systemic toxicity 


PRECAUTIONS 


Give with caution to patients with impaired renal or 
hepatic function, severe allergy or bronchial asthma 


Maintain adequate fluid intake to prevent crystal- 
luria and stone formation. In glucose-6-phosphate 
dehydrogenase deficient individuals, hemolysis ` 
may occur. (Frequently dose related.) 


ADVERSE REACTIONS 


Blood dyscrasias: Agranulocytosis, aplastic anemia, 
thrombocytopenia, leukopenia, hemolytic anemia, 
purpura, hypoprothrombinemia and methemo- 
globinemia. 


Allergic reactions: Erythema multiforme (Stevens- 
Johnson Syndrome), generalized skin eruptions, 
epidermal necrolysis, urticaria, serum sickness, 
pruritus, exfoliative dermatitis, anaphylactoid 
reactions, periorbital edema, conjunctival and 
scleral injection, photosensitization, arthralgia, and 
allergic myocarditis. 


Gastrointestinal reactions: Nausea, emesis, 
abdominal pains, hepatitis, diarrhea, anorexia, 
pancreatitis, and stomatitis. 


C.NS. reactions: Headache, peripheral neuritis, 
mental depression, convulsions, ataxia, hallucina- 
tions, tinnitus, vertigo and insomnia 


Misc.: Drug fever, chills, and toxic nephrosis with 
oliguria and anuria. Periarteritis nodosum and L.E 
phenomenon. Sulfonamides bear chemical simi- 
larities to some goitrogens, diuretics (acetazolamide 
and the thiazides}, and oral hypoglycemic agents 
Goiter production, diuresis, and hypoglycemia have 
occurred rarely. Cross-sensitivity may exist with these 
agents. 

Rats appear to be especially susceptible to the 
goitrogenic effects of sulfonamides. Long-term 
administration has produced thyroid malignancies 
in the species 
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In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From "the purpose of scientific journals" to 
"binding practices,” this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M-D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 


Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $9.95. 
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30-day approval offer good only in 
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Now that’ 


91% (208 pts.) | 92%(210 pts.) | 94% (215 pts.) 


Before prescribing, please consult complete product 
information, a summary of which follows: 


Indications: Nonobstructed urinary tract infections (mainly 
cystitis, pyelitis, pyelonephritis) due to susceptible organ- 
isms (usually E. coli, Klebsiella-Aerobacter, Staph. aureus, 
P. mirabilis, P. vulgaris). IMPORTANT NOTE: In vitro 
sensitivity tests not always reliable; must be coor- 
dinated with bacteriological and clinical response. Add 
aminobenzoic acid to follow-up culture media. Increas- 
ing frequency of resistant organisms limits usefulness 
of antibacterial agents, especially in chronic and recur- 
rent urinary infections. Maximum safe total sulfonamide 
blood level, 20 mg/100 ml; measure levels as variations 
may occur. 


Contraindications: Hypersensitivity to sulfonamides; infants 


less than 2 months of age; pregnancy at term and during 
the nursing period. 


Warnings: Safety in pregnancy not established. Do not use 
for Group A beta-hemolytic streptococcal infections, as 
sequelae (rheumatic fever, glomerulonephritis) are not pre- 
vented. Deaths reported from hypersensitivity reactions, 
agranulocytosis, aplastic anemia and other blood dys- 
crasias. Sore throat, fever, pallor, purpura or jaundice may 
be early indications of serious blood disorders. CBC and 
urinalysis with careful microscopic examination should be 
performed frequently. 


Precautions: Use cautiously in patients with impaired renal 
or hepatic function, severe allergy or bronchial asthma. 
Hemolysis, frequently dose-related, may occur in glucose- 
6-phosphate dehydrogenase-deficient patients. Maintain, 
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 Gantrisin 


adequate fluid intake to prevent crystalluria and stone 
formation. 


Adverse Reactions: B/ood dyscrasias: Agranulocytosis, 
aplastic anemia, thrombocytopenia, leukopenia, hemolytic 
anemia, purpura, hypoprothrombinemia and methemo- 
globinemia; Allergic reactions: Erythema multiforme 
(Stevens-Johnson syndrome), generalized skin eruptions, 
epidermal necrolysis, urticaria, serum sickness, pruritus, ex- 
foliative dermatitis, anaphylactoid reactions, periorbital 
edema, conjunctival and scleral injection, photosensitiza- 
tion, arthralgia and allergic myocarditis; Gastrointestinal 
reactions: Nausea, emesis, abdominal pains, hepatitis, 

. diarrhea, anorexia, pancreatitis and stomatitis; C.N.S. reac- 
tions: Headache, peripheral neuritis, mental depression, 
canvulsions, ataxia, hallucinations, tinnitus, vertigo and in- 


somnia; Miscellaneous reactions: Drug fever, chills and 
toxic nephrosis with oliguria and anuria. Periarteritis nodosa 
and L.E. phenomenon have occurred. Due to certain chem- 
ical similarities with some goitrogens, diuretics (acetazol- 
amide, thiazides) and oral hypoglycemic agents, sulfon- 
amides have caused rare instances of goiter production, 
diuresis and hypoglycemia as well as thyroid malignancies 
in rats following long-term administration. Cross-sensitivity 
with these agents may exist. 


Supplied: Gantrisin (sulfisoxazole) 0.5 Gm tablets. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 
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to-edge sharpness, the broadest choice of working distances in 
increments of 1". 


Unique beam splitter 
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to capture, through the microscope optics, the exact area viewed 
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You can dependon AVC... 
therapy that combats major 
vaginal pathogens and provides 
rapid symptomatic relief.” 





*Indications: Based on a review of AVC by the National Academy 
of Sciences—National Research Council and/or other information, 
FDA has classified the indications as follows: 

"Probably'' effective: For the relief of symptoms of vulvovaginitis 
where isolation of the specific organism responsible (usually 
Trichomonas vaginalis, Candida albicans, or Hemophilus 
vaginalis) is not possible. 

NOTE: When the offending organism is known, treatment with a 
specific agent known to be active against that microorganism 
is preferred. 

""Possibly'' effective: For the treatment of trichomoniasis, 
vulvovaginal candidiasis, and vaginitis due to Hemophilus 
vaginalis or other susceptible bacteria. 
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Join the numerous physicians who 
have chosen to establish practices in 
over 65 Humana hospital communi- 
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you choose the opportunity that 
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you financial assistance in getting 
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library file cases. Two files hold an entire d 
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When distressing menopausal 
symptoms respond to effective 
treatment. 


FLUSHES AND SWEATS: 

CAN THE PATIENT COPE? For some women of 
menopausal age, the predominant symptom of 
estrogen deficiency is the vasomotor flush, often 
accompanied by drenching sweats. 

When these symptoms are moderate to severe and 
exceed the patient's ability to cope, estrogen replace- 
ment with PREMARIN (Conjugated Estrogens 
Tablets, U.S.P.) usually produces a marked reduction 
in the frequency and severity of vasomotor symp- 
toms during the period of physiologic adjustment. 


ATROPHIC VAGINITIS: 
THE SYMPTOM TO LOOK FOR. Atrophic vaginitis, 
usually indicative of a later stage of estrogen deficien- 
cy, may reach extremely distressing proportions in 
some women, resulting in vaginal dryness and irrita- 
tion which may predispose to infection, dyspareunia, 
and itching. 

The response to PREMAHIN is often dramatic, with 
restoration of a healthy vaginal mucosa in a matter 
of days, and rapid relief of symptoms. 


POSTMENOPAUSAL OSTEOPOROSIS*: 
TO RETARD PROGRESSION 
OF POSTMENOPAUSAL BONE LOSS. 
Postmenopausal osteoporosis may already be 
well-advanced by the time a patient seeks treatment. 
At least 50% of skeletal density must be lost before 
changes are evident through conventional 
X-ray evaluation. 

The benefits of PREMARIN are frequently impres- 
sive, and may include relief of back pain, arrest of 
further bone degeneration, height loss and kyphosis. 


*Conjugated Estrogens Tablets have been evaluated as probably effective for post- 
menopausal osteoporosis. See Prescribing Information 
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Because Premarin 
(Conjugated Estrogens Tablets, 
U.S.P) can tide her over... 


YOU'LL KNOW IN A MATTER OF ONE OR 
TWO WEEKS IF PREMARIN HELPS. 

Rapid subsidence of moderate to severe vasomotor 
symptoms combined with careful pretreatment eval- 
uation of the patient are the best guides in determin- 
ing the woman who can benefit from PREMARIN. 


YOU KNOW THE PRINCIPLES OF 
GOOD MANAGEMENT. 
This includes administering PREMARIN cyclically 
at the lowest effective dose with immediate, thor- 
ough evaluation of any unexpected or excessive 
uterine bleeding or other untoward finding. Regular 
follow-up examinations, with special attention to 
the breasts and reproductive organs, and at least a 
somiannual reassessment of the need for continued 
therapy are essential. 
YOU'LL KNOW WHEN IT'S TIME TO STOP 
by discontinuing or tapering PREMARIN at least 
semiannually. Reappearance of symptoms, in the 
absence of any contraindication, will point to the 
need for continued estrogen replacement therapy. 
For a summary of recent data on the postmeno- 
pausal administration of exogenous estrogens and 
associated risks, see Boxed Warning in Prescribing 
Information. 
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1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 
Three independent case control studies have reported an increased risk of en- 
dometrial cancer in postmenopausal women exposed to exogenous estrogens for 
prolonged periods.'-? This risk was independent of the other known risk factors for en- 
dometrial cancer. These studies are further supported by the finding that incidence 
rates of endometrial cancer have increased sharply since 1969 in eight different areas 
of the United States with population-based cancer reporting systems, an increase 
| which may be related to the rapidly expanding use of estrogens during the last 
decade.‘ The three case contro! studies reported that the risk of endometrial cancer in 
"| estrogen users was about 4.5 to 13.9 times greater than in nonusers. The risk appears 
to depend on both duration of treatment’ and on estrogen dose.3 In view of these find- 
ings, when estrogens are used for the treatment of menopausal symptoms, the lowest 
dose that will contro! symptoms should be utilized and medication should be discon- 
tinued as soon as possible. When prolonged treatment is medically indicated, the pa- 
tient should be reassessed on at least a semiannual basis to determine the need for 
| continued therapy. Although the evidence must be considered preliminary, one study 
. |. suggests that cyclic administration of low doses of estrogen may carry less risk than 
continuous administration;? it therefore appears prudent to utilize such a regimen. 
Close clinical surveillance of all women taking estrogens is important. In all cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding. adequate diagnostic 
measures should be undertaken to rule out malignancy. There is no evidence at pres- 
ent that "natural" estrogens are more or less hazardous than "synthetic" estrogens at 
equiestrogenic doses. 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females ex- 
posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare.$5 This risk has been estimated as not greater than 4 per 1000 exposures." 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis,*-'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 

_ estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.'?-'* One case control study'* estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of treat- 
ment. The data suggest that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000. In the past, female sex hormones have been used dur- 

- ing pregnancy in an attempt to treat threatened or habitual abortion. There is consider- 

able evidence that estrogens are ineffective for these indications, and there is no evi- 
dence from well controlled studies that progestogens are effective for these uses. If 

PREMARIN is used during pregnancy, or if the patient becomes pregnant while taking 

this drug, she should be apprised of the potential risks to the fetus, and the advisability 
of pregnancy continuation. 
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- DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
represent the average composition of material derived from pregnant mares’ urine. It con- 

- tains estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a- 

- estradiol, equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 
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INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
- Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 



















- 


ive: 

1. Moderate to severe vasomotor symptoms associated with the menopause. (There 
is no evidence that estrogens are effective for nervous symptoms or depression, which 
might occur during menopause, and they should not be used to treat these conditions.) 

. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engor ement, controlled studies have demon- 
-| strated that the incidence of significant painful engorgement in patients not receiving 
such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for 
this indication must be carefully weighed against the potential increased risk of puer- 
peral thromboembolism associated with the use of large doses of estrogens.'9.?' 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PU POSE DUR- 
| ING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 
- BOXED WARNING). 

“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when 
-used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classification of 
this indication requires further investigation. 
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_ CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
— following conditions: 1. Known or suspected cancer of the breast except in appropriately 
~- selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
~ dependent neoplasia. 3. Known or suspected prognsucy (See Boxed Warning). 
4, Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic 
- disorders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders 
associated with previous estrogen use (except when used in treatment of breast or 
... prostatic malignancy). 
—— "WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
= postmenopausal women increase the risk of cancer of the breast,'" although a recent 
— - study has raised this possibility.'* There ts a need for caution in prescribing estrogens for 
-.. women with a strong family history of breast cancer or who have breast nodules, fibrocystic 
` disease, or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in 
d -— the risk of surgically confirmed gallbladder disease in women receiving postmenopausal 
-  estrogens.'" 
E - A Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
- — used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
— cancer and women for nostpartum breast engorgement.'?-?? Users of oral contraceptives 
= have an increased risk cf diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
} and myocardial infarction.?3-3° Cases of retinal thrombosis, mesenteric thrombosis, and 
-. optic neuritis have been reported in oral contraceptive users.3',3? An increased risk of 
4 stie ad thromboembolic complications has also been reported in users of oral con- 
^. traceptives.33.* If feasible, estrogen should be discontinued at least 4 weeks before surg- 
ery of the type associated with an increased risk of thromboembolism, or during periods of 
— — prolonged immobilization. Estrogens should not be used in persons with active throm- 
— — bophlebitis, thromboembolic disorders, or in persons with a history of such disorders in 


"association with estrogen use. They should be used with caution in patients with cerebral 
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vascular or coronary artery disease. Large doses (5 mg conjugated estrogens per day), 
comparable to those used to treat cancer of the prostate and breast, have been shown?* to 
increase the risk of nonfatal myocardial infarction, pulmonary embolism and throm- 
bophlebitis. When doses of this size are used, any of the thromboembolic and thrombotic 
adverse effects should be considered a clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal 
pain and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma 
has been reported in women taking estrogen-containing oral contraceptives.?* Increased 
blood pressure. may occur with use of estrogens in the menopause? and blood pressure 
should be monitored with estrogen use. A worsening of glucose tolerance has been 
observed in patients on estrogen-containing oral contraceptives. For this reason, diabetic 
patients should be carefully observed. Estrogens may lead to severe hypercalcemia in 

atients with breast cancer and bone metastases. 

RECAUTIONS: Physical examination and a complete medical and family history should 
be taken prior to the initiation of any estrogen therapy with special reference to blood 
pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. 
As a general rule, estrogen should not be prescribed for longer than one year without 
another physical examination being performed. Conditions influenced by fluid retention 
such as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 
Certain patients may develop manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be 
associated with an increased incidence of mental depression.?? Patients with a history of 
depression should be carefully observed. Preexisting uterine leiomyomata may increase in 
size during estrogen use. The pathologist should be advised of estrogen therapy when rele- 
vant specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
creased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin up- 
take is decreased, reflecting the elevated TBG; free T4 concentration is unaltered 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done 
only when pv necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and 
in degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion 
(of breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; 
chloasma or melasma which may persist when drug is discontinued; erythema multiforme; 
erythema nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism, steepening of cor- 
neal curvature: intolerance to contact lenses; headache, migraine, dizziness, mental 
depression, chorea; increase or decrease in weight; reduced carbohydrate tolerance; ag- 
gravation of porphyria; edema; changes in libido. 

ter ahh OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in 
emales. 

DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treat- 
ment of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 
associated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (eg. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month 
intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a 
rest period of 10 days' duration. If bleeding does not occur by the end of this period, the 
same dosage schedule is repeated. The number of courses of estrogen therapy necessary 
to produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 da estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily 
in divided doses, for 20 days. During the last five days of estrogen therapy, give an oral pro- 
gestin. If bleeding occurs before this regimen is concluded, therapy is discontinued and 
may be resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure —1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) —1 25 mg daily, cyclically. 


3. Given for a few days: Prevention of postpartum breast engorgement —3.75 mg every 


four hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer —1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and 
postmenopausal women — 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 
HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865 — Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866 —Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in urit dose package of 100. No. 867 —Each red 
tablet contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 
868 — Each green tablet contains 0.3 mg in bottles of 100 and 1,000. 
PHYSICIAN REFERENCES: 1.Ziel, H.K, et al: N. Engl. J. Med. 293:1167-1170, 1975. 
2. Smith, D.C., et al: N. Eny. J. Med. 293:1164-1167, 1975. 3. Mack, T.M., et al.: N. Engl. J. Med. 
294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 
A.L., et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P, ef al: N. Engl. J. Med. 
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Ongoing clinical 
“experience confirms 
> a low incidence of 
breakthrough bleeding’ 
with LO/OVRAL: 


In “fresh” patients“ 
and patients switched 
from other oral 
-contraceptives. 





Premarketing clinical trials of LO/OVRAL 
showed a remarkably low incidence of breakthrough 
bleeding. Now, after almost twice the total cycles 
among 1633 women, the incidence of breakthrough 
bleeding! remains gratifyingly low —an average of only 
3.0 percent in 20,312 total cycles. 


Incidence of Breakthrough Bleeding Total 





in Clinical Trials Cycles 
Cycle 1 12 24 36 20,312 
Break- 

through 


Bleeding 9.0% 3.1% 21% 23% 3.0% 


The incidence of breakthrough bleeding remained 
very low in patients switched from other oral con- 
traceptives as well as in patients “fresh” to hormonal 
treatment. These latter patients were considered 
“fresh” if more than 90 days had elapsed since previous 
hormonal treatment or if they were more than 70 days 
postpregnant. 

Incidence of breakthrough bleeding among 

women “fresh” to oral contraceptives or 

switched from other oral contraceptives 
Switched from 

“Fresh” to Oral Other Oral Statistical 

Contraceptives Contraceptives Difference 

eee ee ee ee 


Break- 

through Not 

Bleeding 2.7% 3.1% Significant 

Unsurpassed effectiveness despite low dose 
LO/OVRAL contains only 0.3 mg. norgestrel 


. and 0.03 mg. ethinyl estradiol. Yet contraceptive 


effectiveness is unsurpassed. In clinical trials among 
1633 women for a total of 20,312 cycles, only two 


- pregnancies were reported. This, according to Pearl's 


formula, represents a pregnancy rate of 0.13 per 
100 woman-years’ usage. 


tT Serious as well as minor adverse reactions have been reported following the 


use of all oral contraceptives. The physician should remain alert to their 
earliest manifestations and in the event of serious adverse reactions should 
avoid any oral contraceptives. The SPECIAL NOTE, Contraindications. 
Warnings, Precautions and Adverse Reactions in the acc impanying IN BRIEF 


should be carefully considered. 


See important information on next page. 
Wyeth Laboratories 
Philadelphia, Pa. 19101 
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LO/OVRAL 


each tablet contains 0.3 mg. norgestrel 
with 0.03 mg. ethinyl estradiol, Wyeth 


Now available... 


LO/OVRAL-28 


21 white tablets each containing 0.3 mg. norgestrel 
with 0.03 mg. ethinyl estradiol and 7 pink inert tablets. 


Both products are available in 
single-cycle Pilpak® dispensers. 


IN BRIEF: 

INDICATIONS AND USAGE: LO/OVRAL" is indicated for the prevention of pregnancy in women 

_ .. who elect to use oral contraceptives as a method of contraception. 

y CONTRAINDICATIONS: Ora! contraceptives should not be used in women with any of the following 
- conditions: 1. Thrombophlebitis or thromboembolic disorders. 2. A past history of deep-vein thrombo- 

- . phlebitis or thromboembolic disorders. 3. Cerebral-vascular or coronary-artery disease. 4. Known or 
suspected carcinoma of the breast. 5. Known or suspected estrogen-dependent neoplasia. 6. Undiag- 
vies d Arg genital bleeding. 7. Known or suspected pregnancy (see Warning No. 5). 


-|Use of oral contraceptives is associated with increased risk of several serious conditions, including thrombo- 
embolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practi- 
tioners prescribing oral contraceptives should be familiar with following information relating to these risks. 


|»... 1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboembolic 
and thrombotic disease associated with use of oral contraceptives is well-established. Three principal 








-. - studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 

nonfatal venous thromboembolism and stroke; both hemorrhagic.and thrombotic. These studies estimate 

that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these diseases 

- . without evident cause . Overall excess mortality due to pulmonary embolism or stroke is on the order of 1 

~ to 3.5 deaths annually per 100,000 users and increases with age. In a collaborative American study of 

-cerebrovascular disorders in women with and without predisposing causes, it was estimated that the risk 

f of hemorrhagic stroke was 2.0 times greater in users than nonusers and the risk of thrombotic stroke 

.. A was 4 to 9.5 times greater in users than in nonusers. 

- — An increased risk of myocardial infarction associated with the use of oral contraceptives has been 

reported, confirming a previously suspected association. These studies, conducted in the United Kingdom, 

— — found, as expected, that the greater the number of underlying risk factors for coronary-artery disease 

(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic 
- toxemia) the higher the risk of developing myocardial infarction, regardless of whether the patient was 

an oral-contraceptive user or not. Oral contraceptives, however, were found to be a clear additional risk 
factor. The annual excess rate of myocardial infarction (fatal and nonfatal) in oral-contraceptive users 

was estimated to be approximately 7 cases per 100,000 women users in the 30- to 39-year age group 
and 67 cases per 100,000 women users in the 40-44 age group. 

In an analysis of data derived from several national adverse-reaction reporting systems, British investi- 
gators concluded that the risk of thromboembolism, including coronary thrombosis, is directly related 

to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of estrogen 

. were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. 

^. Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. 
This finding has been confirmed in the United States. Careful epidemiological studies to determine 

- the degree of thromboembolic risk associated with progestin-only oral contraceptives have not been 

. performed. Cases of thromboembolic disease have been reported in women using these products, and 
they should not be presumed to be free of excess risk. 

. The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives, 
increases with age. Oral contraceptives are, however, an independent risk factor for these events. 
The available data from a variety of sources have been analyzed to estimate the risk of death associated 
with various methods of contraception. The estimates of risk of death for each method include the 
combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the case of 

_ oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. 
This latter risk varies with the effectiveness of the contraceptive method. The study concluded that the 
mortality associated with all methods of birth control is low compared to the risk of childbirth, with the 
exception of oral contraceptives in women over 40, and that the lowest mortality is associated with 
the condom or diaphragm backed up by early abortion. 
The risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 
age after approximately age 30 and, for myocardial infarction, is further increased by cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia. The risk of 
myocardial infarction in oral-contraceptive users is substantially increased in women age 40 and over, 

- especially those with other risk factors. The use of oral contraceptives in women in this age group is not 
recommended. 
The physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic 
disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, 

_ retinal thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug 
should be discontinued immediately. 

A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in 

- . oral-contraceptive users. If feasible, oral contraceptives should be discontinued at least 4 weeks before 

-... surgery of a type associated with an increased risk of thromboembolism or prolonged immobilization. 

— 2, Ocular Lesions: There have been reports of neuro-ocular lesions such as optic neuritis or retinal 

thrombosis associated with the use of oral contraceptives. Discontinue oral-contraceptive medication if 
— . there is unexplained, sudden or gradual, partial or complete loss of vision; sudden onset of proptosis or 
E diplopia; papilledema; or retinal-vascular lesions, and institute appropriate diagnostic and therapeutic 
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—— - measures. 3. Carcinoma: Long-term continuous administration of either natural or synthetic estrogen in 
certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 
` Certain synthetic progestins, none currently marketed, have been noted to increase incidence of mammary 
-.. nodules, benign and malignant, in dogs. 
- In humans, three case-control studies have reported an increased risk of endometrial carcinoma 
associated with the prolonged use of exogenous estrogen in postmenopausal women. One publication 
.. . reported on the first 21 cases submitted by physicians to a registry of cases of adenocarcinoma of the 
—.— — endometrium in women under 40 on oral contraceptives. Of the cases found in women without pre- 
. . disposing risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral 
- .. contraceptives were first given, polycystic ovaries), nearly all occurred in women who had used a 
- "sequential oral contraceptive. These products are no longer marketed. No evidence has been reported 
~ suggesting an increased risk of endometrial cancer in users of conventional combination or progestin- 
3 only oral contrac k 
Several studies have found no increase in breast cancer in women taking oral contraceptives or estrogens. 
.— - One study, however, while also noting no overall increased risk of breast cancer in women treated with 
EA oral contraceptives, found an excess risk in the subgroups of oral-contraceptive users with documented 
benign breast disease. A reduced occurrence of benign breast tumors in users of oral contraceptives 
-has been well-documented. 
—— |n summary, there is at present no confirmed evidence from human studies of an increased risk of cancer 
- associated with oral contraceptives. Close clinical surveillance of all women taking oral contraceptives 
—— is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleeding, 
-appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family 
history of breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms 
should be monitored with particular care if they elect to use oral contraceptives instead of other methods 
-of contraception. 4. Hepatic Adenoma: Benign hepatic adenomas appear to be associated with the use 
t of oral contraceptives. Although benign, and rare, hepatic adenomas may rupture and may cause death 
through intra-abdominal hemmorrhage. This has been reported in short-term as well as long-term users 
of oral contraceptives, although one study relates risk with duration of use of the contraceptive. While 
hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. 
A few cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The 
— . relationship of these drugs to this type of malignancy is not known at this time. 5. Use in Pregnancy, 
— Birth Defects in Offspring, and Malignancy in Female Offspring: The use of female sex hormones — both 
estrogenic and progestational agents — during early pregnancy may damage the offspring. 
It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 
This risk has been estimated as not greater than 4 per 1,000 exposures. Although there is no evidence 
at the present time that oral con further enhance the risk of developing this type of malig- 
nancy, such patients should be monitored with particular care if they elect to use oral contraceptives 
instead of other methods of contraception. Furthermore, a high percentage of such exposed women 
(from 30 to 9095) have been found to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Although similar data are not available with use of other estrogens, it cannot be presumed 
that they would not induce similar changes. 
Several reports suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb-reduction defects. One case-control 
study estimated a 4.7-fold increase in risk of limb-reduction defects in infants exposed in utero to sex 
hormones (oral contraceptives, hormonal withdrawal tests for pregnancy, or attempted treatment for 
i threatened abortion). Some of these exposures were very short and involved only a few days of treatment. 
_ The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one 
- — in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an attempt 
- to treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective 
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Er nee indications, and there is no evidence from well-controlled studies that progestins are effective 

r these uses. 

There is some evidence that triploidy and possibly other types of polyploidy are increased among 

abortuses from women who become pregnant soon after ceasing oral contraceptives. Embryos with these 
anomalies are virtually always aborted spontaneously. Whether there is an overall increase in spon- 

taneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown. 

It is recommended that, for any patient who has missed two consecutive periods, pregnancy should 

be ruled out before continuing the contraceptive regimen. If the patient has not adhered to the prescribed e 
schedule, the possibility of pregnancy should be considered at the time of the first missed period, and 

further use of oral contraceptives should be withheld until pregnancy has been ruled out. If pregnancy 

is confirmed, the patient should be apprised of the potential risks to the fetus, and the advisability of E 
continuation of the pregnancy should be discussed in the light of these risks. 

It is also recommended that women who discontinue oral contraceptives with the intent of becoming 

pregnant use an alternate form of contraception for a period of time before attempting to conceive. 

Many clinicians recommend 3 months. 
Administration of progestin-only or progestin-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 6. Gallbladder Disease: Studies report a doubling of the risk 


of surgically confirmed gallbladder disease in Users of oral Contraceptives or estrogen for 2 ormore- ~~ ~~~ — ——: 


years. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tolerance has been observed 
in a significant percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic 
patients should be carefully observed while receiving oral contraceptives. 
An increase in triglycerides and total phospholipids has been observed in patients receiving oral contra- 
ceptives. The clinical significance of this finding remains to be defined. 8. Elevated Blood Pressure: An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some women, 
hypertension may occur within a few months of beginning oral contraceptive use. In the first year of use, 
the prevalence of women with hypertension is low in users and may be no higher than that of a compar- 
able group of nonusers. The prevalence in users increases, however, with longer exposure, and in the 
fifth year of use is two-and-a-half to three times the reported prevalence in the first year. Age is also 
strongly correlated with the development of hypertension in oral-contraceptive users. Women who 
previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. 9. Headache: The onset or exacerbation of migraine or develop- 
ment of headache of a new pattem which is recurrent, persistent, or severe, requires discontinuation 
of oral contraceptives and evaluation of the cause. 10. Bleeding Irregularities: Breakthrough bleeding, 
spotting, and amenorrhea are frequent reasons for patients discontinuing oral contraceptives. In break- 
through bleeding, as in all cases of irregular bleeding from the vagina, nonfunctional causes should be a 
bome in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate - 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, 
time or a change to another formulation may solve the problem. Changing to an oral contraceptive with 
a higher estrogen content, while potentially useful in minimizing menstrual irregularity, should be done 
only if necessary, since this may increase the risk of thromboembolic disease. 
Women with a past history of oligomenorrhea or secondary amenorrhea or young women without 
regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinua- 
tion of oral contraceptives. Women with these preexisting problems should be advised of this possibility 
and encouraged to use other contraceptive methods. 11. Ectopic Pregnancy: Ectopic as well as intra- 
uterine pregnancy may occur in contraceptive failures. However, in oral-contraceptive failures, the ratio 
of ectopic to intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the drugs are more effective in preventing intrauterine than ectopic pregnancies. The higher 
ectopic-intrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12. Breast-feeding: Oral contraceptives given in the postpartum period interfere with 
lactation. There may be a decrease in quantity and quality of the breast milk. Furthermore, a small 
fraction of hormonal agents in oral contraceptives has been identified in the milk of mothers receiving 
these drugs. The effects, if any, on the breast-fed child have not been determined. If feasible, use of oral 
contraceptives should be deferred until the infant has been weaned. 
PRECAUTIONS: GENERAL 1. A complete medical and family history should be taken prior to initiation 
of oral contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and 
relevant laboratory tests. As a general rule, oral contraceptives should not be prescribed for longer than 
1 year without another physical examination being performed. 2. Under influence of estrogen-progestogen 
preparations, preexisting uterine leiomyomata may increase in size. 3. Patients with history of psychic 
depression should be carefully observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while taking oral contraceptives should stop medication 
and use an altemate method of contraception in an attempt to determine if the symptom is drug-related. 
4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, 
and only with careful monitoring, in patients with conditions which might be aggravated by fluid reten- 
tion, such as convulsive disorders, migraine syndrome, or cardiac or renal insufficiency. 5. Patients 
with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice while 
receiving oral-contraceptive therapy. If jaundice develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution in such patients. 7. Oral-contraceptive 
users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. The clinical significance of this is yet to be determined. 8. Serum folate levels may be depressed 
by oral-contraceptive therapy. Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation, it is possible that if a 
woman becomes pregnant shortly after stopping oral contraceptives, she may have a greater chance of 
developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should 
be advised of oral-contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine- 
and liver-function tests and blood components may be affected by estrogen-containing oral contraceptives: 
a. Increased sulfobromophthalein retention. 
b. Increased prothrombin and factors VII, VIII, IX and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. 
c. Increased thyroid-binding globulin (TBG) leading to increased circulating total-thyroid hormone, 
as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 
d. Decreased pregnanediol excretion. 
e. Reduced response to metyrapone test. 
DRUG INTERACTIONS: There is increasing evidence that certain drugs may interact with combina- 
tion oral-contraceptive agents in such a way as to reduce their contraceptive efficacy. In some such 
cases it appears that enzyme induction is the primary mechanism of action involved. Clinically significant 
evidence of drug-drug interaction has been reported in association with use of combination oral contra- 
ceptives and the following drugs: rifampicin, ampicillin, barbiturates, diphenylhydantoin, primidone. The 
concomitant use of these products with combination oral contraceptives may lead to intermenstrual 
bleeding and/or pregnancy. 
ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been 
associated with use of oral contraceptives (see Wamings): thrombophlebitis; pulmonary embolism; 
coronary thrombosis; cerebral thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; 
congenital anomalies. 
There is evidence of an association between the following conditions and use of oral contraceptives, 
although additional confirmatory studies are needed: mesenteric thrombosis; benign hepatomas; 
neuro-ocular lesions, e.g., retinal thrombosis, optic neuritis. 
The following adverse reactions have been reported in patients receiving oral contraceptives and are 
believed to be drug-related: nausea, usually the most common adverse reaction; vomiting, occurring in 
approximately 10% or less of patients during first cycle. (Other reactions, as a general tule, are seen 
much less frequently or only occasionally.); gastrointestinal symptoms (such as abdominal cramps and 
bloating); breakthrough bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorthea during 
and after treatment; temporary infertility after discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes: tendemess, enlargement, and secretion; change in weight (increase or 
decrease); change in cervical erosion, and cervical secretion; possible diminution in lactation when given 
immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; rash 
(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. 
The following adverse reactions have been reported in users of oral contraceptives, and the association 
has been neither confirmed nor refuted: premenstrual-like syndrome; intolerance to contact lenses; 
change in comeal curvature (steepening); cataracts; changes in libido; chorea; changes ih appetite; 
cystitis-like syndrome; headache; nervousness; dizziness; hirsutism; loss of scalp hair; erythema multi- 
forme; erythema nodosum; hemorrhagic eruption; * ® 
vaginitis; porphyria; impaired renal function. 
ACUTE OVERDOSE: Serious ill effects have 


not been reported following acute ingestion of large 

doses of oral contraceptives by young children. ed red yii 0.3 mg. norgestrel t || 
Overdosage may cause nausea, and withdrawal with 0.03 mg. ethinyi estradiol, Wyeth ^ ; 
bleeding may occur in females. Wyeth Laboratories Phila., Pa. 19101 ^, a 
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The effect of exogenous human chorionic gonadotropin (HCG) and estradiol valerate (EV) 
on the maintenance of the corpus luteum of early pregnancy, assessed by serial 
estimations of serum progesterone and 17a-hydroxyprogesterone (17-OHP), was studied in 


. 85 subjects following therapeutic termination of pregnancy by suction curettage before the 


tenth week of gestation. Continuous intravenous infusion of 50,000 International Units (1.U.) 
of HCG for 24 hours following termination of pregnancy delayed the decline of serum HCG 
levels, and 17-OHP levels were maintained at preoperative levels for the 24 hours of the 
infusion. Single intramuscular injections of 5,000 or 20,000 I.U. of HCG were ineffective. 
Administration of 25 mg. of EV intramuscularly immediately following therapeutic 
termination of pregnancy slightly retarded the decline of serum 17-OHP levels. The same 
treatment when administered in combination with the intravenous infusicn of 50,000 I.U. of 
HCG completely prevented the ability of HCG to maintain serum levels of 17-OHP. These 
findings suggest an antagonism between estradiol and HCG in maintenance of the human 
corpus luteum during early pregnancy. (AM. J. OBsTET. GYNECOL. 128: 469, 1977.) 
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THE STIMULATORY AND inhibitory factors involved 
in maintenance of the human corpus luteum of early 
pregnancy are still uncertain. There have recently been 
several challenges to the classical concept that human 
chorionic gonadotropin (HCG) alone maintains the 
corpus luceum until the steroids required for preg- 
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nancy maintenance are produced in sufficient amounts 


by the fetoplacental unit." 2 Subjects undergoing ther- ` 


apeutic termination of pregnancy provide a useful 
experimental model for study of possible luteotropic 
factors in early pregnancy. The effects of placentec- 
tomy and fetectomy on corpus luteum function can be 


assessed, and evaluation of potential “luteotropic” and - 


“luteolytic” factors administered after termination of 
pregnancy can be made. 

In this study corpus luteum function was [allowed by 
measuremént of serial serum progesterone and serum 
17a-hydroxyprogesterone (17-OHP) levels. Progester- 
_one has been used as such an indicator during both the 
menstrual cycle and pregnancy" ? with varying degrees 
of accuracy. In early pregnancy this parameter be- 
comes increasingly inaccurate as the placenta takes 
over progesterone bicsynthesis. Since the ability of the 
placenta to produce 17-OHP is negligible or very lim- 
ited,^ * this steroid provides-a more accurate index of 
corpus luteum function in pregnancy." * "This study 
was designed to assess the concentration of HCG and 
estrádiol-178 valerate (EV) required to produce an ef- 
fect on the corpus luteum and also to observe the 
possible interaction of the two hormones. In addition a 
further appraisal was possible of the value of proges- 
terone and 17-OHP as monitors of corpus luteum 
function in early pregnancy: 


we 


Material and methods 


The investigation was carried out in two parts: Part 
1—a preliminary investigation to determine the dosage 
of HCG required to maintain corpus luteum function 
after termination of pregnancy during the first 10 
weeks of pregnancy. Part 2—investigation designed to 
assess the effect of HCG alone, EV alone, and HCG 
and EV in combination on the maintenance of corpus 
luteum function after termination of pregnancy dur- 
ing the first 10 weeks of pregnancy. 

Choice of subjects. Subjects who participated in both 
Parts 1 and 2 of the investigation were'selected accord- 
ing to a randomized design from patients present- 
ing for termination of pregnancy on socioeconomic 
grounds. All subjects had a gestation length not ex- 
ceeding 75 days from the first day of the last menstrual 
period. Subjects who had evidence of past or present 
luteal dysfunction were not admitted to. the study. 
Criteria used as such evidence were: (1) a history of 
irregular menstrual cycles; (2) previous spontaneous 
abortions; or (3) vaginal bleeding during past or 
` present early pregnancy. Subjects who had concomi- 
tant medical problems or underwent additional surgi- 


cal.procedures during the course of the termination 


were also, not included. Finally, subjects were admitted 
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to the study only if the length of gestation was accu- 


rately known on the basis of date of onset of last 
. menstrual period and clinical confirmation of uterine 


size. No steroid medications including oral contracep- 
tives had been administered to any subject for at least 
six weeks prior to the investigation. 

. Experimental design. The subjects admitted to both 
parts of the investigation were allotted to Groups A to 
G in a randomized manner. Part 1: Group A—out- 
patient control group; Group B—group given 5,000 
I.U. of HCG intramuscularly as a single dose follow- 
ing termination of pregnancy; Group C—group given 
20,000 I.U. of HCG intramuscularly as a single dose 
following termination of pregnancy. Part 2: Group 
D—inpatient control group; Group E—group given 
50,000 I.U. of HCG by intravenous infusion for 24 
hours following termination of pregnancy; Group 
F—group given 25 mg. of estradiol valerate intramus- 
cularly following termination of pregnancy; Group 


G—group given 50,000 I.U. of HCG by intravenous . 


infusion over 24 hours plus 25 mg. of estradiol valerate 
intramuscularly following termination of pregnancy. 
Subjects of both groups were admitted to hospital on 


the morning of the termination of pregnancy date. All | 
subjects had routine physical examinations in addition | 


to pelvic examinations prior to termination. One hour 
preoperatively, 15 ml. of blood was taken for preter- 
mination hormonal estimation. j 

Therapeutic termination of pregnancy was per- 
formed under sedation and local anaesthesia. Each 
subject was given Valium (diazepam), 5 to 10 mg. 
intravenously,and Innovar, 2 ml. intravenously (fen- 
tanyl, 0.1 mg., with droperidol, 5 mg.) for sedation and 
muscle relaxation. A paracervical block was effected 
with 2 per cent Xylocaine without epinephrine, and 
dilatation was performed with the usé of Hawkins- 


Ambler dilators. Suction curettage was then performed | 


and any residual placental tissue removed by blunt 
curettage. No other medications were administered 
during either the procedure, the recovery phase, or 
over the remaining course of the study. 

Subjects in Groups A, B, and C were given intramus- 
cular injections of either HCG (A. P. L., Ayerst) or 
sterile diluent according to the experimental design 
immediately fóllowing curettage. After four hours' re- 
covery they were discharged ror follow:up on an out- 
patient basis. 

Subjects in Groups D, E, F, and G were given intra- 
venously infusions of normal saline, with or without 
HCG according to the design. Infusion rate was 1 L. of 
normal saline every 12 hours over a 24 hour period, 
with 25,000 LU. HCG added per liter where in- 
dicated. In addition, subjects in Groups F and G re- 
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Table I. Effects of intramuscular administration of HCG on serum hormone levels following 


termination of pregnancy 





Serum hormone concentration (% pretermination value + SE) 


; Hours after 

A Control 30.9 +8.5 9.3 + 2.6 4.7 + 1.4 11.7 + 3.0 
18.5 + 3.0 1.9 + 0.7 4.6 + 1.5 l4+ 0.2 
B 5,000 I.U. HCG, 48 85.7 + 6.0 20.2 + 6.2 20.3 + 9.3 18.1 + 14.0 
intramuscularly 96 22.4 +3.8 6.0 + 2.0 96 + 4.5 0.9+ 0.2 
C 20,000 I.U. HCG, 48 39.0 82 8.8 x: 2.8 39.0 + 20.3 8.5+ 1.7 
intramuscularly 96 20.1 + 4.8 3.9 #11 57.2 + 32.0 Los. 0.2 
Pretermination hormone concentration 5.15 + 0.47 29.1 + 3.6 2.00 + 0.34 50.6+ 7.6 

(absolute + S.E.) ng./ml. ng./ml ng./ml. I.U./ml. 





ceived intramuscular injections of 25 mg. of EV (Deles- 
trogen, Squibb) immediately following termination. 
Analytic procedures. Venous blood samples were 
taken before and at 24 hour intervals after termina- 
tion, as described in the Results section. After having 
clotted for 2 hours at room temperature, the serum 
was retained and stored at —20 C. until analyzed. 
Serum levels of progesterone, 17-OHP, estradiol-178 
(Eg), and HCG were estimated in each sample by 
radioimmunoassay. All samples from individual pa- 
tients were assayed in duplicate in the same assay. 

Progesterone was extracted from serum with petro- 
leum ether, whereas diethyl ether extracts of serum 
were used for 17-OHP and E; determination. Serum 
extracts were separated into progesterone, 17-OHP, 
and E, fractions by column chromatography on 
Sephadex LH-20. Steroids in these fractions were 
measured by radioimmunoassay methods essentially as 
described by Abraham and co-workers? ° and Mikhail 
and associates,!! respectively. The antiserum used for 
the progesterone radioimmunoassays was Batch 869 
obtained from Dr. Gordon Niswender, Colorado State 
University, Fort Collins, Colorado; that for 17-OHP 
was Batch S49, No. 6, obtained from Dr. G. E. Ab- 
raham, University of California, Los Angeles; and that 
for E; was Batch S52, No. 5, also obtained from Dr. 
Abraham. 

Serum HCG levels were measured by radioim- 
munoassay according to the procedures of Odell and 
colleagues.’ Radioiodination of HCG (Second Interna- 
tional Reference Preparation) was accomplished by the 
method of Greenwood and associates,” 


Results 


Part I—Preliminary study. Fifteen subjects in 
Groups A, B, and C had therapeutic termination of 
pregnancy performed as an outpatient procedure. 
Serum progesterone, 17-OHP, E;, and HCG levels 
were estimated in blood samples taken on the morning 


of termination (0 hours) and at 48 and 96 hours after . 


termination. Due to the marked between-patient varia- 
tion in absolute hormone levels, these values were ex- 
pressed for analysis as percentage of the pretermina- 
tion value (Table I). 

The mean length of gestation ( + SE) for the three 
groups (A, B, and C) was 61 + 5, 64 + 4, and 64 + 4 
days, respectively. With the use of a one-way analysis of 
variance, there was no significant difference in gesta- 
tional age distribution between the groups. The mean 
percentage values for each hormone, at each time, 
were compared by analysis of variance. Mean percent- 
age 17-OHP values fell identically in both treated and 
control groups, indicating no corpus luteum stimulz- 
tion had been realized (Table I). Mean percentage 
progesterone values also fell identically in all three 
groups although there was greater between-subject 
variation. Despite an apparent decreased rate of fall of 
mean percentage E; values with increasing HCG, there 
was great intersubject variation; the difference was not 
significant. 

Surprisingly, there was no significant difference be- 
tween mean percentage HCG levels, which shows that 
neither dosage of exogenous HCG was sufficient, when 
administered in this manner, to prevent the overall 
decline of the serum HCG levels. This finding pre- 
sumably accounts for the lack of evidence of stimu- 
lation reflected in the other hormones. 

Part II. In order to give higher dosages of HCG, the 
20 subjects in Part 2 of the study were admitted to 
hospital for 24 hours. Groups D, E, F, and G were 
treated according to a two-by-two factorial design as 
indicated in the Methods section. Due to wide intersub- 
ject variability the results are expressed as percentage 


. of pretermination values (Tables II to V). 


The mean length of gestation ( + SE) for Groups D, 
E, F, and G was 61 + 6, 56 + 4, 58 + 6, and 6l + 6 
days, respectively. Analysis of variance indicated that 
there was no significant difference in distribution of 
gestational age between the groups. 

Mean percentage values of all hormones at each time 
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Table II. Effects of HCG infusion (50,000 I.U. per 24 hours) and EV (25 mg. intramuscularly) alone and in 
combination on serum 17-OHP levels following termination of pregnancy 







Pretermination 
value 





Treatment 





Posttermination serum 17-OHP 
as 96 pretermination values 


Group (ng./ml. + S.E.) 
D Control 4,59 + 0.91 
E HCG 3.69 + 1.00 
F EV 6.62 + 1.20 
G EV + HCG 4.12 + 0.83 


24 hr. 48 hr. 96 hr. 
(% + S.E.) (96 + S.E.) (% + S.E.} 
42,2 + 5.0 30.9+ 6.5 18.1 € 3.4 
93.9 + 14.6 57.8 x 12,7 36.4 + 12.3 
64.5 + 3.6 496+ 4.7 26.9% 2.8 
58.1+ 9,9 30.5+ 5.0 29.3 + 7.0 





Table HI. Effects of HCG infusion (50,000 I.U. per 24 hours) and EV (25 mg. intramuscularly) alone and in 
combination on serum progesterone levels following termination of pregnancy 







Pretermination 
value 






Group Treatment — (ng./ml. + S.E.) 
D Control 41.6 + 17.7 
E HCG 25.7 + 5.7 
F EV |. 80.9x 4.9 
G EV + HCG 23.1% 3,5 


were analyzed by a two-by-two analysis of variance. 


When a significant interaction was obtained, compari- 


son of individual groups was made with the use of Stu- 
dent's t test. 

17a-Hydroxyprogesterone levels. 

Twenty-four hours. There was a statistically significant 
difference (p « 0.05) in mean percentage 17-OHP val- 
ues between the groups not given HCG (D and F) and 
those given HCG (E and G) (Table II). 

Group E (HCG alone) shows a mean percentage 
17-OHP value of 93.9 per cent, which shows that the 
exogenous HCG maintained 17-OHP secretion. The 
decline of the levels of Group E compared with that cf 
the control group, D, is seen in Fig. 1. The difference 
between the mean percentage 17-OHP values in the 
two groups is highly significant (p « 0.01). The data 
suggest that the infusion of HCG delayed initiation of 
decline of 17-OHP by approximately 24 hours. 

When the group given EV alone (F) is compared 
with the control group (D), there is also a significant 
difference in mean percentage 17-OHP values at 24 
hours (p « 0.01). This ability of EV to retard the de- 
cline in 17-OHP is shown in Fig. 1. 

‘There was a significant interaction between the ef- 
fects of E; and HCG at 24 hours (p < 0.01). Most 
noticeably the mean percentage 17-OHP value at 24 
hours for Group E (HCG alone) was 93.9 per cent 
compared with 58.] per cent for Group G (HCG plus 
EV). This inhibitory effect of EV was statistically 
significant (p « 0.01). 


Posttermination serum progesterone 
as 9o pretermination values 


24 hr. 48 hr. 96 hr. 
(% + S.E.) (% + S.E.) (% + S.E.) 
24.6 + 6.3 10.8 + 4.6 6.8 + 2.8 
75.9 +27.2 26.7 + 11.6 10.3 + 4.3 
27.8 + 9.8 14.8 + 54 7.0 + 9.0 
20.9 € 1.6 10.7 * 0.9 7.4 x 0.9 


Forty-eight and 96 hours. There was still a signifi- - 


cant interaction (p « 0.05) but no significant effect 
of HCG alone or E, alone at 48 hours. 

By 96 hours there was no demonstrably significant 
difference in 17-OHP mean percentage values in any 
group. 

Progesterone levels. At no time were mean percent- 
age progesterone levels between the groups signifi- 
cantly different. Values of the control group, D, com- 
pared with those of the group who received HCG 
alone (E) showed mean percentage values of 24.5 and 
95.9 per cent, respectively, at 24 hours (Table IIT). 
However, the difference did not attain significance be- 
cause of the very large intersubject variability seen in 
the HCG-treated group. 

No other progesterone values at other times were 
significantly different. 

Estradiol-178 levels. The effect of exogenous es- 
tradiol valerate is seen in Table IV. Both EV-treated 
groups remained at or above pretermination estra- 
diol-178 levels, whereas groups not receiving EV fell 
identically. The difference between treated and un- 
treated groups was statistically significant at 24, 48, and 
96 hours (p « 0.01). 

Although serum levels of estradiol-178 were not 


used as a measure of corpus luteum function, it can be 
- seen in the two groups not receiving EV (D and E) that 


the decline of endogenous Es was identical, which indi- 
cates that HCG did not act as a significant stimulus for 
ovarian Es biosynthesis. 


vA, 
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Table IV. Effects of HCG infusion (50,000 I.U. per 24 hours) and EV (25 mg. intramuscularly) alone and in 
combination on serum estradiol-178 levels following termination of pregnancy 


Pretermination 
value 
Group Treatment (ng./ml. + S.E.) 
D Control 1.78 + 0.76 
E HCG 2.82 + 0.54 
F EV 4.80 + 0.63 
G HCG + EV 3.99 + 0.65 





Posttermination serum estradtol-17B 
as % pretermination values 


24 hr. 48 hr. 96 hr. 
(% S.E.) (% + S.E.) (96 + S.E.) 
34.9 + 11.7 29.7 + 11.3 194+ 9.7 
35.34 8.6 25.7 + 4.4 25+ 1.1 
158.4 + 54.9 137.1 + 21.1 83.8 + 7.5 
208.8 + 28.6 146.7 + 26.4 133.4 + 30.9 


Table V. Effects of HCG infusion (50,000 I.U. per 24 hours) and EV (25 mg. intramuscularly) alone and in 
combination on serum HCG levels following termination of pregnancy 


Pretermination 
value 
Group Treatment (L.U./ml. + S.E.) 
D Control 66.9+ 9.8 
E HCG | 58.9 *- 94 
F EV 60.6 + 15.4 
G EV + HCG 59.8 + 13.6 





Postterrunation serum HCG 
as % pretermination values 


24 hr. 48 hr. 96 hi 
(J = S.E.) (% + S.E.) (96 + S.E.) 
20.14 5.6 11.0 + 2.9 0.4 + 0.0 
42.5 + 10.7 15.7 + 2.4 0.7+ 0.1 
49.4 X 4.7 8.5 + 0.9 1.0 + 0.2 
58.0+ 5.5 19.9 + 5.0 0.7 + 0.1 





HCG levels. The mean percentage HCG values 
are presented in Table V. There was a statistically 
significant difference between groups given HCG (E 
and G) and those not given HCG (D and F) both at 24 
and 48 hours (p < 0.01). This indicated that 50,000 
ILU. of HCG intravenously had been sufficient to 
affect but not completely maintain the endogenous 
HCG levels. Estradiol valerate administration ap- 
peared to increase slightly the HCG levels observed at 
24 hours in Group F (EV alone) and augment the 
administered HCG levels in Group G (HCG + EV) 
(p « 0.05). 


Throughout the treatment all groups were closely. 


monitored, particularly during the first 24 hours, 
to ascertain any side effects due to HCG infusion 
or EV administration. Vital signs remained constant 
throughout, and there were no subjective symptoms 
expressed. 


Comment 


In the preliminary investigation intramuscular injec- 
tions of 5,000 and 20,000 LU. of HCG failed to 
influence corpus luteum steroidogenesis as reflected in 
normal rates of decline of serum progesterone and 
17-OHP levels following termination of pregnancy 
when compared with control values. Furthermore, 
neither dosage appeared to raise the endogenous pool 
of HCG significantly. The rate of disappearance of 
HCG in both treated groups paralleled the control 
group. This in itself could account for the failure of 


these dosages of HCG to prevent the decline in corpus 
luteum function. This finding also supports previous 
work, in which 20,000 I.U. of HCG intramuscularly 
given to normal postpartum women failed to affect 
corpus luteum involution as monitored by serum pro- 
gesterone decline. ^ However, 10,000 LU. of HCG in- 
tramuscularly was observed previously to be effective 
in maintaining the corpus luteum of the normal 
menstrual cycle.? Thus, this suggests either an ap- 
parent innate refractory behavior of the corpus lu- 
teum with increasing age or the presence of an inhib- 
itory factor during pregnancy. Another possibility is 
that endogenous prostaglandins, liberated as a result of 
irauma associated with the endometrial curettage, may 
have attenuated the response to HCG through a 
luteolysis-like action. In addition, the possibility cannot 
be excluded that the medications (Valium, Innovar, 
Xylocaine) to which the subjects were exposed during 
the operative procedures may have interacted with the 


HCG treatment to depress steroidogenic responses. 


In the second part of the investigation, intravenous 
infusion of 50,000 I.U. HCG over 24 hours signif- 
icantly retarded the rate of disappearance of HCG 
in both of the HCG-infused groups (E and G). 
Although this dosage was not enough to maintain HCG 
levels at the pretermination value, the increased HCG 
was sufficient to produce a continued luteotropic ef- 
fect. This finding is in agreement with previous inves- 
tigations in the postpartum patient. Intravenous iniu- 
sion of 40,000 to 90,000 LU. HCG per day beginning 
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Fig. 1. Effects of HCG infusion and EV injection alone and in 
combination on rate of decline of serum 17-OHP levels fol- 
lowing termination of pregnancy. 


immediately after delivery at term also markedly al- 
tered the rate of decline of HCG levels, and increased 
corpus luteum biosynthesis of progesterone was dem- 
onstrated.!* 

Itis apparent that infusion of 50,000 LU. HCG Over 
a 24 hour period was sufficient to cause maintenance of 
production of 17-OHP, as indicated by failure of 
serum levels to decline significantly over this period. It 
seems most likely that this effect was due to stimulation 
of 17-OHP secretion by the corpus luteum under 
the luteotropic influence of HCG, although the 
possibility cannot be excluded that 17-OHP output 
from the adrenal cortex may have contributed in part 
to the response.’® The HCG treatment had a less strik- 
ing effect upon serum progesterone levels due to wide 
intersubject variability. Progesterone secretion was 
maintained in two subjects (140.4 and 140.1 per cent at 


24 hours), but in two others the levels fell in a manner 
similar to that of the control subjects (19.7 and 20.8 per - 


cent). This undoubtedly underlines the different con- 
tributions of placenta and corpus luteum at this tran- 
sitional stage of pregnancy. In addition, as the differ- 
ence in levels was not statistically significant due to this 
variability, it raises doubt as to the usefulness of serum 
progesterone as an indicator of corpus luteum function 
in early pregnancy. There was no correlation between 
length of gestation and corpus luteum progesterone 
secretion in this small group. Finally, in this group it is 
noticeable that the disappearance rate of endogenous 
E; was unaltered. This supports the view that HCG 
does not stimulate estrogen secretion by the ovary in 
pregnancy. This is supported by other findings in the 
postpartum period." ^ | 


The intramuscular administration of 25 mg. of EV to ` 


Groups F and G was successful in maintenance of 
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serum E; at least at pretermination levels for the course 
of the study. EV administration alone (Group F) pro- 


- duced a significant increase in 17-OHP levels at 24 


hours (p < 0.05), although the increase was much 
smaller than that seen with HCG alone (Group E). 
However, 17-OHP levels were not significantly differ- 


ent from control levels at 48 hours and 96 hours, 


even though the E» levels were maintained at preter- 
mination values for the 96 hours by the exogenous 
estradiol valerate administration. This would suggest 
that the raised 24 hour 17-OHP level was not a di- 
rect luteotropic effect of EV. In both EV-treated 
groups serum progesterone levels were unaffected 
and declined as did those in the control group. 

The highly significant inhibitory action of EV on the. 
maintenance of the corpus luteum by HCG suggests a 
dual control mechanism for the corpus luteum of early 
pregnancy, in which HCG is stimulatory and estradi- 
ol-178 inhibitory. Indeed there is increasing evidence 
that estrogen may exert an inhibitory action upon the 
corpus luteum in primates. Decreased serum proges- 
terone levels have been reported following administra- 
tion of estradiol-178 during the luteal phase of the 
menstrual cycle in the rhesus monkey. ?? Similar 
findings have been reported by Johansson and Gem- 
zell?! with the use of ethinyl estradiol during the luteal 
phase in human beings. Hof?man?? observed decreased 
menstrual cycle lengths in women following implanta- 
tion of crystalline estradiol directly into the ovary bear- 
ing the corpus luteum but not following implantation 
in the contralateral ovary, suggesting that the inhib- 
itory action of E» is exerted directly upon the corpus 
luteum. | | 

It is therefore possible that this inhibitory effect of 
estrogens may be one of the "self-regulating" forces 
which terminate the activity of the corpus luteum of 
the menstrual cycle but which can be overridden by 
rising HCG levels should pregnancy ensue. Similarly 
slowly rising estradiol levels during early pregnancy 
would tend to negate this HCG stimulus, causing cor- 
pus luteum function to declire slowly and may provide 
an explanation for falling progesterone and 17-OHP 
levels atter two to three weeks' gestation, despite 
rapidly rising HCG levels. When placental function is 
sufficient to maintain pregnancy alone, the rising Es 
levels would serve to inhibit the corpus luteum and 
allow a gradual changeover from corpus luteum to pla- 


'. cental progesterone secretion. 


This postulated stimulatory/inhibitory HCG/E, ef- 


fect on the corpus luteum provides an alternative to the 


explanation of Yoshimi and co-workers! that the cor- 
pus luteum of pregnancy has an innate finite life span. 
However, although the role of the corpus luteum in 


' 
i 5 " 
a kd 


peoare taet 


Volume 128 
Number 5 


pregnancy maintenance appears to be ended after the 
first trimester, there is considerable evidence that it 
continues to function at a reduced rate until term. 
LeMaire and associates? have shown by obtaining ovar- 
ian blood samples after delivery that the corpus luteum 
is producing significant amounts of progesterone. In 
addition LeMaire and co-workers? have shown that 
the corpus luteum will still function in the postpartum 
period if stimulated by HCG. This, combined with both 
histologic evidence that the corpus luteum appears 
capable of steroidogenesis and also in vitro evidence of 
steroidogenesis, supports the concept that the corpus 
luteum may be suppressed rather than involuted.^ 
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The significance of this persistence of a functional cor- 
pus luteum beyond the period that it is required for 
pregnancy maintenance is not known. 
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Hematologic problems in pregnancy 


V. Obstetric transfusion therapy 
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A study of 37,186 admissions, from 1970 through 1974, to a large southern charity hospital 
Obstetrics service revealed a striking 63 per cent reduction in number of patients receiving 
blood transfusions. Analysis showed no change in patient population, bleeding disorders; 
toxemia, incidence of obstetric hemorrhage, serious febrile morbidity, or incidence of 
antepartum anemia. In the study period cesarean section rate increased 77 per cent and 
anemia at delivary markedly decreased. Transfusions associated with spontaneous abortion 
decreased by 70 per cent, and after the third study year no patient undergoing legal 
abortion received blood. The study demonstrated improvement in specific hematinic therapy 
of antepartum anemia and avoidance of transfusion therapy in the presence of . 
uncharacterized antepartum or puerperal anemia. Despite the remarkable decrease in 
blood transfusions, obstetric outcome (including perinatal mortality rete, maternal mortality 
rate; and serious febrile morbidity} did not suffer but, indeed, improved. (Am. J. OBSTET. 


GYNECOL. 128: 476, 1977.) 


IN A FIVE-YEAR period (1970 to 1974-inclusive), the. 


number of patients receiving blood transfusions on the 
obstetrics service of a large southern charity hospital 
decreased by 68 per cent. The purpose of this study 
was to ascertain major factors affecting this striking 
change and to determine how this finding related to 
patient care. 


Materials and methods 


Patients in this study were admitted to the Obstetric’ 


Service of Grady Memorial Hospital, Atlanta, Georgia. 
Data were derived fram information given in the 1970 
to 1974 Annual Reports of the Obstetrics Service.! In- 
formation from these reports was analyzed by a unique 


computer program (Blood-SRC) created i the Emory 


University Computing Center. 


Results 
Fig. 1 shows reduced transfusion therapy in the total 
obstetric population, which is divided into infants de- 
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livered weighing 500 grams or more (OB patients) and 
pregnancies terminated in abortion, either spontane- 
ous or legal (4B patients). 

Table I is a summary of the obstetrics service during 
the study period. A trend toward more legal abortions 
and fewer deliveries is evident. Further analysis reveals 
à 59 per cent reduction in the transfusion rate for OB 
patients (41 per 1,000 deliveries in 1970 versus 17 per 
1,000 in 1974). 


ma 


Fig. 2 demonstrates a 70 per cent cancun in trans- ` 


fusion rate for pregnancies aborted spontaneously and 
no transfusions for patients who underwent legal abor- 
tion procedures in 1973 and 1974. 

Table II is a detailed outline of the transfusion hee 
apy during the study period. Note that one-unit trans- 
fusions increased from 22 per cent in 1970 to 35 per 
cent in 1974. | 

Detailed review of antepartum and intrapartum 
problems showed no significant change in incidence of 
hypertensive disorders, antepartum anemia (liemato- 
crit of 30 per cent or less), hemorrhage greater than 
500 ml. at delivery, placenta previa, abruptio placen- 
tae, or other disorders that might increase need for 
trarisfusion therapy. However, a’77 per cent increase in 
cesarean section rate occurred during the five-year 
study period. 

Fig. 3 indicates a 54 per cent reduction in the inci- 
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Fig. 1. Decreasing transfusion therapy in the total obstetric 
population—the OB population and the AB population. 


Table I. Summary of obstetrics services 
from 1970 through 1974 


Five-year 
Category 1970 | 1971 | 1972 | 1973 | 1974 total 


Total patients 7,035 7,313 7,667 7,850 7,321 37,186 
Grady Memo- 6,189 5,940 5,645 5,440 5,201 28,415 
rial Hospital 
deliveries 
"Elsewhere" 145 96 106 96 9l 534 
' deliveries 
Spontaneous 474 694 629 624 652 3,073 
abortions 





Therapeutic 77 328 706 1,354 1,285 3,750 
abortion— 

curettage/ 

suction 

Therapeutic 57 163 521 300 £80 1121 


abortion—sa- 
line induced 
"Elsewhere" 93 92 60 36 12 293 
therapeutic l 
abortion 


dence of anemia at delivery (hematocrit of 30 per cent 
or less) from 1970 through 1972. This did not improve 
in 1973 or 1974. 

Fig. 4 illustrates marked reduction in transfusion 
therapy for patients with anemia at delivery in the final 
two years of the study.and a smaller, but definite, de- 
crease in transfusion rate for patients with hemorrhage 
greater than 500 ml. without shock. 

Analysis of obstetric outcome during the study 
period showed no change in incidence of maternal 
morbidity, total patient febrile morbidity, postpartum 
thrombophlebitis, and episiotomy infections. The inci- 
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Fig. 2. Decreasing transfusion therapy for patients with spon- 
taneous abortions and legal abortions. 


dence of endometritis/parametritis, abdominal wound 
infections, transfusion reactions, and perinatal mor- 
tality rate decreased. Postpartum urinary tract in- 
fection and “other” postpartum infections (fever of 
unknown origin, pneumonia, mastitis, etc.) increased 
slightly. 


Comment 


Many factors resulting in decreased transfusion 
therapy documented in this report may not be measur- 
able. Changes in clinical pathology personnel, advances 
in blood component therapy, improved quality and 
quantity of housestaff, and alterations in departmental 
policies may have been strong contributing factors. 
This study was an attempt to document obstetric ac- 
tivities related to blood transfusions that could be ob- 
jectively analyzed. 

Markedly improved diagnosis and therapy of an- 
tepartum anemia in the first three study years was 
undoubtedly a major factor in transfusion reduction. 
This was accomplished by identification of the multiple 
factors responsible for anemia in the study population. ` 
Pauents with antepartum anemia (defined as hemato- 
crit of 30 per cent or less) were closely followed in the 
Obstetrics Hematology Clinic where a series of relevant 
diagnostic studies has been used to define diagnosis 
and appropriate therapy ? Patients with unusual prob- 
lems such as homozygous hemoglobin C disease, he- 
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. Table II. Summary of blood transfusions on the obstetrics service from 1970 through 1974 
(No. of units: given to each patient) i 





- No. of units per patient 


l 74 (22%) 
2 170 (50%) 
3 44 

4 25 

5 10 

6 6 

7 2 

8 - 0 | 
9 3 

Over 9 4 
Total ; 813 

Total patients given transfusions 338 
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Fig. 3. Decreasing incidence of anemia 2t delivery from 1970 
through 1974. 


reditary spherocytosis, glucose-6-phosphate dehydro- 
genase deficiency, and thalassemia minor, as well as 
common nutritional disorders, are provided intensive 
antepartum care. Diagnostic studies are repeated as 
necessary to evaluate efficacy of therapy and patient 
noncompliance results in outpatient parenteral iron 
and/or folic acid tnerapy. This plan assures proper 
diagnosis and treatment of anemia. It also raises the 
general level of awareness among resident physicians 
concerning diagnosis and treatment of antepartum 
anemia with hematinics. o 

In the final two years of the study one additional 
factor became apparent: the house staff seemed more 
selective in use of blood transfusion, as evidenced by 
reduced transfusion rates for anemia at delivery and 
hemorrhage greater than 500 ml. (without shock). 
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Fig. 4. Transfusion therapy in patients with anemia at deliv- 


‘ery (hematocrit less than 30 per cent) or hemorrhage greater 


than 500 ml. without shock. 


We are aware that in other institutions higher levels 
of antepartum hematocrit are used to define anemia in 


| pregnancy. 


Reduction of transfusion therapy at delivery strongly 
suggests that appropriate choice of oral or parenteral 
hematinics rather than transfusion therapy will prop- 
erly treat anemic postpartum patients. This action does 
not result in increased postpartum febrile morbidity. It 
is also obvious that such therapy eliminates risk of 
transfusion reaction, hepatitis, and other complications 
of blood administration? 

In summary, a five-year study of transfusion therapy 
on the Obstetrics Service of Grady Memorial Hospital 
in Atlanta revealed a striking 63 per cent reduction in 
the number of patients transfused. 

During the study period there was no decrease in the 
incidence of clinical problems that frequently lead to 
transfusion therapy; in fact, the cesarean section rate 
increased by 77 per cent. 
© Two factors most responsible for reduced blood 
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transfusions were: (1) improved diagnosis and man- 
agement of antepartum anemia (especially in the first 
three study years); (2) increased house staff awareness 
of risks of transfusion therapy and greater care in 
selecting patients for blood replacement. 

Reducing number of blood transfusions did not 
compromise patient care. Fewer patients were exposed 
to the serious risks of transfusion therapy. The ma- 
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Antenatal exposure to doxylamine succinate and 
dicyclomine hydrochloride (Bendectin) in relation to 
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In a prospective cohort study of 50,282 gravidas and their offspring, congenital 
malformation rates were similar in the children of over 1,000 women exposed and those not 
exposed to two components of Bendectin (doxylamine succinate and dicyclomine 
hydrochloride) during the first four lunar months of pregnancy. In a cohort reduced to 
41,337 mother-child pairs for technical reasons, mean birth weight and perinatal mortality 
rates were similar according to exposure or nonexposure to either drug, as were 
intelligence quotient scores measured at four years of age in 28,358 of the children. Control 
of potential confounding factors with a variety of multivariate techniques did not materially 
alter these findings. (AM. J. OBsTET. GYNECOL. 128: 480, 1977.) 


IN PREVIOUS STUDIES it has been found that Ben- 


dectin, a common proprietary antinauseant used in, 


early pregnancy, and phenothiazines were not associ- 
ated with congenital malformations or perinatal 
mortality rate.’ ? This is a report of an investigation 
into the relationship between two components of Ben- 
dectin and congenital malformations, perinatal mor- 
tality rate, birth weight, and intelligence quotient score. 
Phenothiazines are evaluated in an accompanying 
report. 
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Methods 


The data described here were obtained from a pro- 
spective cohort study, the Collaborative Perinatal Pro- 
ject, which has been described in detail elsewhere.* ^ A 
cohort of 50,282 mother-child pairs, seen in 12 hospi- 
tals throughout the United States, was selected for 
study. Extensive information on drugs taken during 
pregnancy, maternal illnesses, complications of preg- 
nancy, and other factors was collected prior to the birth 
of the child. Data on drug use were recorded at each 
antenatal visit and confirmed, with few exceptions, by 
the attending physician or by review of the hospital or 
clinic record. Full details of dosage were not collected; 
the heaviest exposure category recorded was use for 
eight or more days in any lunar month. 

All compounds were broken down into their compo- 
nents, each of which was coded separately for analysis. 
Bendectin is composed of equal parts of doxylamine 
succinate, dicyclomine hydrochloride, and pyridoxine 
hydrochloride. Doxylamine succinate and dicyclomine 
were thus analyzed as separate drugs and are reported 
on as such. It should be noted that these drugs also 
existed separately in preparations other than Bendec- 
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tin and that the two groups of exposed mother-child 
pairs did not completely overlap. A total of 1,700 
women used doxylamine succinate during their preg- 
nancies; there were 1,593 dicyclomine users. Infor- 
mation was not collected on vitamins, because it was 
judged when the study was designed that they would 
be used by most of the women; therefore, pyridoxine 
could not be evaluated. 

Congenital malformations. In evaluating drugs in 
relation to congenital malformations, attention was 
confined to the first four lunar months of pregnancy, 
that is, the period covering embryogenesis: 1,169 
women took doxylamine succinate and 1,024 took di- 
cyclomine during this period. Because of the way in 
which the data were collected, heavy exposure was de- 
fined as a drug taken for at least eight days during one 
or more of the first four lunar months. There were 509 
heavy exposures to doxylamine, and 479 to dicyclo- 
mine. 

A total of 3,248 children (6.5. per cent), including 
both survivors and those who died, had one or more 
congenital malformations. Of these, 1,128 had one or 
more of six malformations which showed considerable 
variability in the rates among the 12 hospitals 
(nonuniform malformations). Rates among the hospi- 
tals were reasonably uniform for all other malforma- 
tions affecting 2,277 children (uniform malforma- 
tions). One hundred fifty-seven of the children had 
both uniform and nonuniform malformations. 

Of the 2,277 children with uniform malformations, 
1,393 had malformations of “major” severity.’ The 
children with uniform malformations, and those with 
major malformations were separately evaluated, as were 
10 further classes of children with malformations, 
eight of which were based on the anatomic location of 
the deformity (for example, central nervous system, 
cardiovascular, respiratory). The two remaining classes 
comprised children with syndromes and tumors. Many 
of the children had multiple lesions, and the classes 
were not mutually exclusive. Of the children with 
nonuniform malformations, only those with inguinal 
hernia (683) and clubfoot (192) are considered here. 
Details concerning the remaining four nonuniform 
outcomes have been reported elsewhere. 

In order to control possible confounding, risk factors 
for each of the outcomes were identified. A detailed 
description of the risk factors and of the methods used 
to identify them has been presented elsewhere.* Briefly, 
comparisons were made between children with and 
without each of the outcomes in terms of certain fac- 
tors. These factors included: administrative data, such 
as the number of antenatal visits; personal characteris- 
tics of the mothers, such as age; characteristics of the 
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offspring, such as birth weight; reproductive history, 
such as parity; illnesses, such as diabetes; complications 
of pregnancy, such as pre-eclampsia; environmental 
factors, such as cigarette smoking; and genetic factors, 
such as prior malformed siblings. 

Factors found in the initial comparisons to be asso- 
ciated with the outcome under consideration were 
selected for further evaluation by means of linear dis- 
criminant function analysis. Certain factors were elim- 
inated at that point by their covariates (for example, 
low birth weight frequently eliminated low placental 
weight). Those factors not eliminated were then evalu- 
ated by multiple logistic risk function analysis. Sepa- 
rate models having different sets of risk factors were 
developed fer each outcome. Use of the multiple logis- 
tic risk function models made it possible to assign to 
each mother-child pair a score which represented that 
pair's risk of any given outcome. For any drug expo- 
sure group, summing the scores yielded an estimate of 
the expected number of malformed children in the 
absence of drug exposure. The ratio of the observed 
number of malformed children exposed to a drug tc 
the expected number gave a standardized relative risk 
that simultaneously took into account potential con- 
founding from all identified risk factors. 

Perinatal mortality rate and birth weight. In order 
to evaluate the relationship of drugs to perinatal 
mortality rate and birth weight, the cohort of 50,282 
mother-child pairs was modified as follows: 

l. When mothers were enrolled in the study more 
than once, a random pregnancy was selected. This was 
done because perinatal deaths in prior siblings mav 
increase the risk of perinatal death. 

2. Pregnancies lasting less than seven lunar months 
were excluded. 

The reduced cohort consisted of 41,337 mother- 
child pairs, among which there were 520 stillbirths (1.3 
per cent) and 437 neonatal deaths (1.1 per cent). 

In the reduced cchort, there were 1,403 doxylamine 
succinate users and 1,317 dicyclomine users. Regular 
exposure was defined as a drug taken for at least eight 
days per lunar month in at least three lunar months. 
There were 125 regular exposures to doxylamine, and 
123 to dicyclomine. 

Exposure to doxylamine succinate and to dicyclo- 
mine was increased in women who were white and of 
high socioeconomic status. Low birth weight and 
perinatal mortality rate were less common among these 
women. Therefore, the analyses were kept race specific 
and the stillbirth and neonatal death rates were stan- 
dardized for socioeconomic status by the direct 
method. Mean birth weights were adjusted for socio- 
economic status by linear regression techniques. Be- 
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Table I. Congenital malformations according to 
exposure to doxylamine succinate and dicyclomine 
during early pregnancy (lunar months 1 to 4) 










Exposure in 


early pregnancy 
to drug 


Matformed children 


Doxylamine succinate ^ 


Heavy (509) 37 7.3 
Other (650) 42 6.4 
None (49,113) 3,169 6.5 
Dicyclomine . ) 
Heavy (479) 34 7.1 
Other (545) 34 6.2 
None (49,258) 3,180 6.5 





Numbers in parentheses are the numbers of patients in 
each group, i 


cause of small numbers, 3,124 Puerto Rican mother- 


child pairs were analyzed only when considering over- 


all unadjusted perinatal mortality rates (Table VI). In 
all further analyses they were excluded, which left 
38,213 mother-child pairs. 

Intelligence quotient score. In the Collaborative 
Perinatal Project, intelligence quotient (IQ) scores were 
measured at four years of age by the Stanford-Binet 
Intelligence Scale.’ For the analysis of IQ in relation to 
drugs, the cohort of 50,282 mother-child pairs was 
modified as follows: 

1. It is generally assumed that IQ scores are not in- 
dependent within sibships. Theretore, for mothers 
with more than one study pregnancy in which the 
child's IQ score was known, a random pregnancy’ was 
selected. | 

2. Children with brain malformations and those with 
Down's syndrome were excluded. 

The resulting cohort consisted of 28,538 mother- 
child pairs, among which there were 917 exposures to 
doxylamine succinate and 868 to dicyclomine. Regular 
exposure was defined in the same way as in the analysis 
of birth weight and perinatal mortality rate. There 
were 80 regular exposures to each of the two drugs. 

To allow for possible confounding, mean IQ scores 
were standardized by analysis of covariance for the fol- 
lowing factors found in this study to be determinants of 
IQ at four years*: ethnic group, hospital of birth, num- 
ber of antenatal visits, mother's age, socioeconomic 
status, marital status, birth order, toxemia of preg- 
nancy, maternal anemia, urinary tract infection with 
fever, convulsions during pregnancy, and educational 
status of the mother. 


Results 


Congenital malformations. The over-all, malforma- 
tion rates were similar among 509 heavily exposed 
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Table II. Categories of congenital malformations 
according to exposure to doxylamine succinate 
during early pregnancy (lunar months 1 to 4) 












Not 






Exposed 


exposed 
(No. = = SAN- 
1,169) dardized 
relative 


Malformations risk 





. Uniform 55 47 2222 4.5 1.07 
Major 36 3.1 1,357 28 1.06 
Central nervous 7 06 259 0.5 1.23 
Cardiovascular 5 04 399 0.8 - 0.61 
Musculoskeletal* 13. 1.4 382 0.8 1.15 
Respiratory 7 06 211 04 1.30 
Gastrointestinalt 12 1.0 289 0.6 1.46 
Hypospadiast 5 09 182 07 1.43 
Other genitourinary 2 0.2 182 0.4 0.39 
Eye and ear 2 02 119 |0.2 0.64 
Syndromes§ 3 03 112 0.2 1.10 
Tumors I, I 163 0.3 0.21 

Nonuniform 
Inguinal hernia .12 10 £671 14 0.78 
Clubfoot 9 0.8 183 0.4 1.63 


*Excludes polydactyly in blacx children and clubfoot. 
tExcludes inguinal hernia. 


iFive hundred fifty-six male fetuses exposed; 24,986 not 
exposed. 


$Excludes Down's syndrome. 


children, 660 intermediately exposed children, and 
‘49,113 children not exposed to doxylamine succinate 
(Table I).. An analogous pattern was seen for dicyclo- 
mine. 

When the children were divided according to the 
various categories of malformations, the rates were 
similar in those exposed and those not exposed to 
doxylamine (Table II). For the larger outcomes, the 
standardized relative risks approximated unity. For 
gastrointestinal malformations (relative risk, 1.46), 
hypospadias (1.43), and clubfoot (1.63), there was some 
evidence of association; but these results are not statis- 
tically significant. M 

With dicyclomine, malformation rates were also simi- 
lar in exposed and nonexposed children (Table III). 
Again, the standardized relative risks for the large out- 
comes approximated unity. Relative risks for central 
nervous system malformations (1.39), respiratory mal- 
formations (1.45), hypospadias (1.38), and clubtoot 
(1.43) were somewhat elevated, but none of the asso- 
ciations is statistically significant. 

None of the elevated relative risks was accounted for 
by an excess of any specific malformation. 

In Tables IV and V, a more detailed breakdown of 
exposure to the two drugs is presented for the out- 
comes with more than 500 malformed children. The 
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Table III. Categories of congenital malformations 
according to exposure to dicyclomine during 
early pregnancy (lunar months | to 4) 













Not 







Exposed exposed 

(No. = (No. = Stan- 

1,024) 49,258) dardized 
relative 


Malformations 

Uniform 48 4.7 2,229 4.5 1.07 
Major 32 3.1 1,361 2.8 1.06 
Central nervous 7 0.7 250 0.5 1.39 
Cardiovascular 6 0.6 398 0.8 0.84 
Musculoskeletal* 12 12 383 0.8 1.14 
Respiratory 7 0.7 à 211 04 1.45 
Gastrointestinal} 9 09 292 0.6 1.21 
Hypospadiast 4 08 183 0.7 1.38 
Other genitourinary 2 0.2 182 0.4 0.43 
Eye and ear 1 OI 120 0.2 0.37 
Syndromes§ 3 03 112 0.2 1.22 
Tumors ] Ol 163 0.3 0.24 

Nonuniform 
Inguinal hernia 9 09 674 1.4 0.71 
Clubfoot 7 04 185 0.4 1.43 


*Excludes polydactyly in black children and clubfoot. 
TExcludes inguinal hernia. 


+Four hundred seventy-three male fetuses exposed; 25,069 
not exposed. 


§Excludes Down's syndrome. 


rates of uniform malformations, major malformations, 
and inguinal hernia were closely similar for heavy ex- 
posure, other exposure, and no exposure to 
doxylamine succinate (Table IV). All standardized rel- 
ative risks were close to or below unity. An analogous 
pattern was evident for exposure to dicyclomine (Table 
V). However, the upper 95 per cent confidence limits 
were between 1.51 and 2.17, given exposure to either 
drug. 

Perinatal mortality rate and birth weight. Perinatal 
mortality rates are presented in Table VI. Stillbirth 
rates were somewhat lower in the children exposed to 
doxylamine succinate and dicyclomine. Neonatal death 
rates were similar for exposure and nonexposure to 
either drug. Standardization did not materially 
influence these findings. None of the differences is 
statistically significant. 

In Tables VII and VIII, the unadjusted and stan- 
dardized mean birth weights are presented according 
to ethnic group. In both white and black children, birth 
weight was slightly higher with exposure to doxylamine 
succinate (Table VII). This remained the case when 
birth weight was standardized for socioeconomic sta- 
tus, but none of the differences 1s statistically signif- 
icant. The findings were similar for exposure to dicy- 
clomine (Table VIII). | 
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Table IV. Large categories* of congenital 
malformations according to exposure to doxylamine 
succinate during early pregnancy (lunar months 

1 to 4) 







Standardized 


relative risk 





Exposure to doxylamine 
succinate in early pregnancy 
Heavy 


expo- 
po [a [oo [n [9 [5] 9 


Uniform 22 4.3 33 5.0 2,222 45 1.00f 1.12 

Major 16 3.1 20 3.0 1,357 2.8 1.09ł 1.05 

Inguinal 7 14 5 08 671 14 1.068 0.57 
hernia 


Malfor- 


mations sure 





*At least 500 malformed children. 

“Ninety-five per cert confidence limits: 0.66-1.51. 
¿Ninety-five per cent confidence limits: 0.63-1.75. 
§Ninety-five per cent confidence limits: 0.43-2.]7. 


Table V. Large categories* of congenital 
malformations according to exposure to dicyclomine 
during early pregnancy (lunar months 1 to 4) 


Exposure to dicyclomine 
in early pregnancy 





Standardized 
relative risk 






Uniform 


4.4 27 50 2,229 4.5 101+ 1.12 
Major 1s 3.1 17 8.1 1,361 2.8 1.08% 1.04 


Inguinal 6 1.3 3 0.6 


674 1.4 0.988 0.45 
hernia l 


*At lezst 500 malformed children. 

tNinety-five per cent confidence limits: 0.67-1.54. 
Ninety-five per cent confidence limits: 0.61-1.76. 
$Ninety-five per cen: confidence limits: 0.36-2.12. 


Table VI. Stillbirths and neonatal deaths in relation 
to exposure to doxylamine succinate and dicyclomine 
during pregnancy. 







Neonatal 
deaths 





Stillbirths 


Exposure to drug 


Doxylamine succinate 


Exposed (1,403) 13 0.9 14 1.0 

Not exposed (39,934) 507 1.3 423 1,1 
Dicyclomine 

Exposed (1,317) 9 0.7 13 


1.0 
Not exposed (40,020) 511 1:3 424 LI 


Numbers in parentheses are numbers of patients in each 
group. 


PU Unadjusted mean birth weight (Gm.) 
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"Table VIL. Birth weight pud to eis group, i in 
relation to exposure to doxylamine succinate 
during pregnancy | 








Exposure to doxylamine 
succinate in pregnancy 












| Regular _ Other None 
Ethnic - (104 white, -( 743 white, D 1 v 693 white, 
- group 21 black) 518 blacki”: 





. 3,263 > 


White 3,341 3,282 

Black :3,161 3 ,064 48,042 . 
Standardized mean + SE birth weight (Gm.; a 

White 3,328 £ 51.8: . 3,273 € 207 . 3;264+6.6.. 

Black 3,154 + 89:8 3,060 x 24.5 ' 3,042 + 6.5 


| Table VIII Birth weight according to éthnic group, ` 


in relation to exposure'to dicyclomine during 
. pregnancy’ | 


iat 






Exposure to dicyclomine in pregnancy - 

















D , Regular Other. ^ None . 
Ethnic (104 white, |. (730 white, (17,706 white, 
| group 19 black) 452 black) ` 





Unadjusted mean birth weight (Gm.) 


"3963 


19,202 black) — 


White ` 3,347 - 3,290 
Black 3,205 8,078 . 4 9,042 , 
"Standardized mean +. SE birth weight ( Gm.) : "x 
^ White © 3,334 X 518 | 3,279 € 20.7 " 3,264 £6.6 . 
Black, ' 8,197 + 04.44 3,074 + 26.3 


..:8,042 + 6.5. 


^ 


Intelligence quotient score. The IQ | Scores were | 


similar for regular exposure, other exposure, and 


nonexposure to either drug (Table IX). 


^ 


Comment 


The data présented here ‘give’ no ‘evidence. that , 
doxylamine succinate or. dicyclomine taken in preg- ` 


nancy are related to congenital malformations; peri- 
natal mortality rate, birth weight, or IQ score. Cer-: 


tain of the malformation outcomes showed. somewhat... 


elevated .rates, but the associations were modest and . 


they could have been .due to chance. Outcomes with- 


substantial numbers of children did not give evidence 


.' of a relationship wizh either drug. In addition, there 


was no evidence that the drugs influenced perinatal: 


| mortality rates, birth weight, or IQ scores. 


There may be several explanations for the negative’: 
results in this study. Among them, chance may explain- 


failure to detect weak associations. Alternatively; there. 


d 


REFERENCES 
1.' Milkovich, L., and van den: Berg,’ B: J: An Evdliiunm of 


the teratogenicity of certain antinauseant . ‘drugs, AM. Je 
OBSTET. GYNECOL. 125: 244, 1976. CM go 


^ 
me ge. * 7 ar à T é ^ 
‘ ; gc A . QI 
* F. = = 
` 
EEG : ERE i 


— 19,134 black) ` |” 


+ 


July 1, 1977 
- Am. J. Obstet. Gynecol. 


Table IX. Adjusted mean 11Q scores at four years of | 
age in relation to antenatal exposure to doxylamine 
- succinate and dicyclomine 











^ Adjusted | " Standard 


No. of- |. 
~ mean IQ score 


children 


Exposure 
to drug 








Doxylamine succinate : 
Regular . 80 =! 98.6 1.6 
Other 837 97.3 0.5 
None ' 27,441 °° 97.0 0.1 
Dicyclomine nc ae 
Regular ‘. . 80 98.4 1.6 
, Other. » 788. . 97.2 9.5 
None 2I 27,490 . 97.0' 0:1 


E : Weg Sa EE. 
may have been factors which’ were not controlled and 


which tended to obscure associations. In this study the 
information. on drug exposure was collected prior to 


“delivery: Therefore, obsėrver bias is unlikely. Since the 


median time of entry into the study was.21.6 weeks and . 


'some women may not have recalled taking Bendectin 
" or its individual components during early pregnancy, 


some degree of underascertainment of drug use was ` 


undoubtedly present. However, -misclassification of 
' drug users as nonusers would have to be very large’ to 
, completely, eliminate an actual association.. 


In conclusión, we find no evidence that two of the 


‘three components of Bendectin are harmful’ to ‘the. 


fetus., However, it is’ rarely possible in studies of this 


type to completely rule, out some teratogenic effect. 


Given ‘the confidence limits in this study, it remains 


possible t that a teratogenic effect could have escaped 


. detection. The findings in this study are in agreement 
v with those reported by other. investigators. +» ? Taken 


together, the studies are'reassuring in that they suggest ' 


that Bendectin does not appear to be harmful to the , 
^ fetus. j ; 


‘Fhe TEN institutions participated in the Col- | 


. laborative Perinatal Project of the National Institute of | 
"e Neurological ' and Communicative Disorders and 
` Stroke: Boston Lying-In Hospital; Brown University; 


Charity Hospital, New Orleans; Children's Hospital of 
Buffalo; Children's Hospital of Philadelphia; Chil- 
dren's Hospital Medical Center, Boston; Columbia- . 
Presbyterian Medical Center; Johns Hopkins Hospital; 
Medical College of Virginia; New York Medical Col : 
lege; Pennsylvania Hospital; University of Minnesota 
Hospitals; University, of Ore Medical School; and 
University of Tennessee. 
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In a prospective cohort study of 50,282 gravidas and their offspring, over-all rates of 
congenital malformations were similar in 1,309 children of women exposed to phenothiazine 
drugs during the first four lunar. months of pregnancy and in 48,973 children of women who 
were not exposed. There was a suspicion of association between phenothiazine exposure 
and cardiovascular malformations. In a cohort reduced to 41,337 mother-child pairs for 
technical reasons, perinatal mortality rates and mean birth weight were similar according to 
phenothiazine exposure or nonexposure, as were intelligence quotient scores measured at 
four years of age in 28,358 of the children. Contro! of potential confounding factors with a 
variety of multivariate techniques did not materially alter the findings. (AM. J. OBSTET. 


GYNECOL. 123: 486, 1 977.) 


IN A RECENT STUDY no evidence was found that 
phenothiazines taken in pregnancy cause congenital 
malformations or increase perinatal mortality rate.’ In 
this report, antena:al exposure to the phenothiazines is 
described in relation to congenital malformations, 
perinatal mortality rate, birth weight, and intelligence 
quotient score. | 


Methods 
The Collaborative Perinatal cohort and methods of 
data analysis were identical to those used in the investi- 
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gation of two components of Bendectin and are de- 
scribed in detail in a preceding article? Among the 
50,282 mother-child pairs, there were 3,675 pheno- 
thiazine users. Phenothiazine exposures in the various 
analyses were as follows: 

Congenital malformations. During the first four 
lunar months of pregnancy 1,309 women tock phe- 
nothiazines; 403 were heavily exposed. 

Perinatal mortality and birth weight. In the cohort 
of 41,337 mother-child pairs, there were 3,056 expo- 


. sures to phenothiazines; 211 of the exposures were 
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regular. 

Intelligence quotient score. In the cohort of 28,358 
mother-child pairs, there were 2,141 exposures; 151 
were regular. " 


Results 


Congenital malformations. Among 403 heavily ex- 
posed, 906 intermediately exposed, and 48,973 non- 
exposed children, the malformation rates were similar 
(Table I). 

When the children were divided according to the 
various malformation outcomes, standardized relative 


Volume 128 
Number 5 


Table I. Congenital malformations according to 
phenothiazine exposure during early pregnancy 





Phenothiazine exposure in early pregnancy 


Heavy Other 
(No. = 403) (No. = 906) 


No. 25 69 3,155 
% 6.2 7.6 6.4 






Malformed. 
children 


None 
(No. = 48,973) 





Table I. Categories of congenital malformations 
according to exposure to phenothiazines during early 
pregnancy (lunar months 1 to 4) 















Not 
exposed. 
(No. — 
48,973) 





Exposed 
(No. = 
1,309) 






Standardized 


Malformations relative risk 





Uniform* 66 5.0 2,211 4.5 1.07 
Major 47 3.6 1,346 2.7 1.16 
Central nervous 7 0.5 259 0.5 0.95 
Cardiovascular I8 1.4 386 0.8 1.681 
Musculoskeletalt 10 0.8 385 0.8 0.74 
Respiratory 10 0.8 208 0.4 1.50 
Gastrointestinal§ 11] 0.8 290 0.6 1.14 


Hypospadias' 3 05 184 0.7 0.77 
Other genitourinary 9 07 175 0.4 1.47 
Eye and ear 1 0.1 120 0.2 0.25 
Syndromes{ 4 03 111 02 1.12 
Tumors 6 0.5 158 0.3 1.07 
Nonuniform 
Inguinal hernia 23 1.8 660 1.3 1.35 
Clubfoot 5 0.4 187 0.4 0.80 


*Uniform malformations are defined in a preceding arti- 
9 


cle.” 
Tp = 0.05. 
iExcludes polydactyly in black children and clubfoot. 
$Excludes inguinal hernia. 


"Six hundred twenty male fetuses exposed, 24,922 not ex- 
posed. 


{Excludes Down's syndrome. 


risks for uniform and major malformations were close 
to unity (Table II). Standardized relative risks of 1.5 or 
greater were seen for cardiovascular malformations 
(1.68) and respiratory malformations (1.50). While the 
latter finding is not statistically significant, the lower 95 
per cent confidence limit of the relative risk estimate of 
cardiovascular malformations was 1.0 (p = 0.05). None 
of the elevated relative risks was due to an excess of any 
specific malformation. 

A more detailed breakdown of exposure to phe- 
nothiazines in relation to outcomes with more than 
500 malformed children is given in Table III. The 
highest point estimate of relative risk, given heavy ex- 
posure, was 1.05 for major malformations. The upper 
95 per cent confidence limits ranged from 1.49 to 1.94. 

* 
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Table III. Large categories* of congenital 
malformations according to phenothiazine exposure 
during early pregnancy (lunar months 1 to 4) 


Exposure to phenothiazines 
tn early pregnancy 








Standardized 
relative risk 





Other 
expo- 
sure 


Heavy 
expo- 
sure 


Malfor- 
mations 


Uniformt 18 4.5 48 5.3 2,211 4.5 0.96} 1.13 

Major 13 3.2 34 3.8 1,346 2.7 1.05§ 1.21 

Inguinal 4 1.0 19 21 660 1.3 0.76! 1.62 
hernia 


* At least 500 malformed children. 


fUniform malformations are defined in a preceding arti- 
cle? 


tNinety-five per cent confidence limits: 0.57 to 1,49. 
§ Ninety-five per cent confidence limits: 0.56 to 1.77. 
"Ninety-five per cent confidence limits: 0.21 to 1.94. 


Table IV. Still births and neonatal deaths in relation 
to phenothiazine exposure during pregnancy 






Not exposed 
(No. — 
38,281) . 










Deaths 


Stillbirth 41 
Neonatal death 38 


479 
399 


- es 
NO CS 
M pd 
CO C» 


Perinatal mortality rate and birth weight. . The 
stillbirth and neonatal death rates were similar among 
exposed and nonexposed children (Table IV), as were 
mean birth weights (Table V). Standardization did not 
materially affect the findings. 

Intelligence quotient scores. The adjusted mean IQ 
scores were similar in exposed and nonexposed chil- 
dren (Table VI). 


Comment 


Over all, little in the way of harmful effects of 
paenothiazine usage during pregnancy is suggested by 
the data in this study. When malformation classes were 
associated with phenothiazine exposure, they were 
based on small absolute excesses and were not ac- 
counted for by any specific malformations. Only the 
association with cardiovascular malformations was of 
borderline significance. In the context of multiple 
comparisons, this finding is of doubtful import without 
independent confirmation. In the course of such com- 
parisons, many questions may be raised without a prior 
hypothesis. The interpretability of a "significant" asso- 
ciation identified in such circumstances is unclear 
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Table V. Average birth weight according to ethnic 
group in relation to phenothiazine exposure during 
during pregnancy i 






Pherothiazine exposure in pregnancy 

















Regular Other None 
Ethnic (140 white, (1,566 white, (16,834 white, 
group 62 black) 1,092 black) 18,519 black) 





Unadjusted mean birth weizht (Gm.) 
White 3,273 3,235 3,268 
Black 3,038 2,056 3,042 


Adjusted mean + SE birth weight (Gm.) 


White 3,267 (+48.5) 
Black 3,038 (+78.9) 


3,934 (+15.8) 
3,054 (+17.7) 


. 3,268 (+6.7) 
3,042 (+6.5) 


without experimental or clinical evidence from other 
sources. 

There was no evidence that phenothiazines ad- 
versely affect perinatal mortality rate, birth weight, or 
intelligence quotient scores at four years of age. 

Sobel’ reported in 1960 that respiratory distress in 
the newborn infant was associated with high doses of 
phenothiazines used close to the time of parturition. 
Since we had no data on respiratory distress, we could 
not study this problem. 

Factors that could have resulted in associations being 
missed are discussed in a preceding article? It should 
be emphasized that observer bias is unlikely in this 
study because the information on drug exposure was 
collected prior to delivery and that potential confound- 
ing factors were controlled in the analysis. 
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Table VI. Adjusted mean IQ scores at four years of 
age in relation to antenatal exposure to 
phenothiazines 









Exposure to Standard 







phenothiazines error 
Regular 15] 96.1 1.1 
Other 1,990 96.9 0.3 
None 26,217 97.0 0.1 


Although the upper 95 per cent confidence limits 
in our data do not allow a firm conclusion that phe- 
nothiazines are not teratogenic, our findings are in 
agreement with those reported by Milkovich and van 
den Berg.’ In both studies, there was no convincing 
evidence that phenothiazines taken in pregnancy are 
harmful to the fetus. However, the suggestion of an 
association between phenothiazine use and congenital 
heart defects may merit further investigation. 


The following institutions participated in the Col- 
laborative Perinatal Praject of the National Institute 
of Neurological and Communicative Disorders and 
Stroke: Boston Lying-In Hospital; Brown University; 
Charity Hospital, New Orleans; Children’s Hospital of 
Buffalo; Children’s Hospital of Philadelphia; Chil- 
dren’s Hospital Medical Center, Boston; Columbia- 
Presbyterian Medical Center; Johns Hopkins Hospital; 
Medical College of Virginia; New York Medical Col- 
lege; Pennsylvania Hospital; University of Minnesota 
Hospitals; University of Oregon Medical School; and 
University of Tennessee. 
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Immunogestosis: A new etiologic concept of ''essential'' 
EPH gestosis, with special consideration 
of the primigravid patient 


Preliminary report of a clinical study 


J. J. MARTI 
U. HERRMANN 


Biel-Bienne, Switzerland 


Evidence for immunologic processes taking part in the pathogenesis of what until now has 
been called the "essential" form of EPH gestosis is cited. The name of immunogestosis (IG) is 
introduced. The data of this preliminary study suggest that regular "inoculation" of the female 
genital tract with allogeneic spermatozoa! histocompatibility antigens reduces the incidence of 
IG. Information about preconceptional sexual habits and contraceptive measures was 
obtained from 83 selected primigravid patients. Twenty-eight women had mild to moderate IG 
(Group B); 55 did not (Group A). Women in Group B had had less contact with spermatozoa of 
partners than did women in Group A. Oral contraceptive consumption was less in Group B than 
in Group A. Women in Group B were younger than women in Group A. All these difierences 
were statistically significant. A new immunoetiologic hypothesis referring to IG, as well as the 
theoretic and clinical implications arising from it, are discussed. This hypothesis is based on 
the assumption that spermatozoal histocompatibility antigens can either induce immunologic 
tolerance or be responsibie for the phenomenon of immunologic enhancement in the materna! 
- immunosystem. As the fetus inherits paternal histocompatibility antigens, it is concluded that 


pre-existing tolerance (or enhancement) exerts an IG-preventive function in a eden 
pregnancy. (Am. J. OBSTET. GYNECOL. 128: 489, 1977.) 


MANY THEORIES have been set forth over the years 
which explain the failure of the maternal organism to 
initiate a rejection reaction against the genetically dis- 
similar fetal allograft. Yet none of them so far has 
given a definitive explanation of exactly how the fetus 
is protected in utero. 

Despite the obvious success of this hypothetic protec- 
tive mechanism, some forms of fetal wastage could be 
explained by its breakdown. Some forms of habitual 
abortion! or edema-proteinuria-hypertension (EPH) 
gestosis,” ? for instance, could well be the expression of 
immunologic interactions between the maternal im- 
munosystem and paternally derived fetal anugens. 
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In the case of EPH gestosis, knowledge about 
possible immunogenetic factors in now accumulating. 
The importance of renal and uteroplacental ischemia 
as a pathogenetic mechanism leading to EPH gestosis' 
is generally accepted. Renal and uteroplacental hypo- 
perfusion is usually a complication of pre-existing vas- 
cular or renal disease. However, if by careful history 
taking underlying organic lesions can be excluded, a 
similar hypoperfusion may be caused by deposition of 
immunologic compounds (IgG, IgM, complement, 
fibrin) into the endothelia of glomerular, uterine, and 
placental capillaries, thus causing the classical signs of 
“essential” EPH gestosis on an immunologic basis. With 
the use of the immunofluorescence method, Petrucco 
and co-workers? recently found that this indeed hap- 
pens, at least in the kidney. Eleven patients (nine 
primigravid patients) suffering from severe EPH ges- 
tosis underwent ante- and postpartum renal biopsy. 
Immunoglobulins (IgG and IgM) were found in 
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Table I. Evaluation of the gestosis index (GI) as 
proposed by Goecke and ‘Schwabe’® 


Parameter | Values 


Points 0 1 2 3 
Edema no Pretibial General 
Albuminuria trace 4 ++. +++ 
Blood pressure 
Systolic 135 140-160 160-180 180 
Diastolic. 85 90-100 100-110 110 


GI 1 to 4: mild IG; GI 4 to 6: moderate IG; GI 6 and above: 
severe IG. : 


*Albustix (Ames Company). 


Table II. Comparison of mNOI in the two groups ` 


Group | mNOI x 


A | | 1911 
B 59.4 - 


p « 0.00001 


Women in Group A had three times more unprotected sex- 
ual intercourse than women in Group B. 


mesangial areas and in capillary loops, and comple- 


ment was detected in afferent and efferent arterioles. 
In very severe cases glomerular deposits were also 
seen. These findings were reversible, as they disap- 
peared in the postpartum period. That fibrinoid mate- 
rial is demonstrable in glomerular deposits of patients 
with EPH gestosis is a well-known and well-docu- 
mented fact. | | 

Further support for possible immunologic processes 
causing EPH gestosis was provided by the studies of 
Robertson and colleagues’ and Griffin and associates? 
and by a case report in a study by Need? 

Robertson and co-workers’ found vascular lesions 
with fibrinoid necrosis and round cell infiltration in 
placentas of pre-eclamptic women. These alterations 


were very similar to changes on the vessels of rejected . 


grafts. 

Griffin and associates? observed different behav- 
ior of T lymphocytes (responsible for cell-mediated 
immunity [CMI]) in normal pregnant women com- 
pared with primigravid patients suffering from EPH 
gestosis. Depressed T cell activity during normal 
pregnancy has been reported’® in EPH gestosis of the 
primigravida; however, this depression is less marked.* 

Need? has recently published a very interesting case 
report of EPH gestosis in a second pregnancy of a 
woman with her second husband. The first pregnancy 
© with the first husband had been uncomplicated despite 
the fact that it was a twin pregnancy. Human lympho- 
cyte antigen (HL-A) analysis showed histocompatibility 
with the first husband and histoincompatibility with the 
second husband. 
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. Table III. Comparison cf oral contraceptive 
, consumption in the two groups | 






Oral contraceptive consumption 


5] 


A 28/55 746.8 
B |. . 4/28 14 277.5 


p « 0:0001 









Days (average usage) 


More women in Group A used oral contraceptives for a 
longer time than those in Group B. 


Table IV. Comparison of age in the two groups 


- Group | | Age (yr.) 


A mE 29.6 
B | 21.0 


p < 0.016 


The upper age limit in both groups was 30 years. 


All the evidence cited above—most of which was ob- 
tained from data of primigravid patients—would sup- 
port the existence of an immunologic form of EPH 
gestosis. This immunologic form is probably more or ` 
less identical with what until now has been called the 
“essential” form of EPH gestosis. In etiologic terms it 
seems to be easily distinguished from EPH gestosis 
superimposed to pre-existing organic lesions, inas- 
much as there is usually no history since it occurs more 
often in first pregnancies and as its incidence is high 


. among teenagers. We would -ike to introduce the name 


immunogestosis (IG) for it. 
HL-A antigens do exist on spermatozoa.” We as- 
sume that these antigens can induce some state of im- 


_munologic inertia which, as the fetus inherits the same 


histocompatibility antigens, might support the mater- 
nal immunosystem in accepting the fetal allograft. 

The aim of the present study was to determine 
whether there is a correlation between unprotected 
preconceptional intercourse and the incidence of IG 
occurring in the subsequent first pregnancy. 

We have concentrated our efforts on the primigravid 
patient because of the relative inexperience in im- 
munologic terms (less sexual intercourse than mul- 
tiparous patients, no such important immunologic 
events such as childbirth or miscarriage). 


Material and methods | 
This preliminary report deals with the data obtained 


anamnestically from 83 selected primigravid patients. ` 


Twenty-eight of them showed mild to moderate IG 
(Group B); 55 did not (Group A). All women partici-. - 
t ; l 
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500 r (N=55) 


400 


300 


200 


NUMBER OF INOCULATIONS (NOI) 


100 


1 2 "3 4 Bd 6 
MEAN GESTOSIS-INDEX (mG-I) 


Fig. 1. Correlation between NOI and mGI. mGI between 0.00 
and 0.99 means no IG, that above 1.00 means IG with increas- 
ing severity. 


pated willingly in this study and all of them were deliv- 
ered on the open unit. Criteria of exclusion from the 
study were: (1) urinary tract infection during preg- 
nancy; (2) history of pyelonephritis or hypertension; 
(3) renal and uterine malformations; (4) gestational or 
manifest diabetes; (5) twin pregnancies; (6) previous 
miscarriages or terminations; (7) multiparity (see 
above); (8) previous blood transfusions; (9) age more 
than 30; (10) poor attendance at antenatal visits; (11) 
abnormal nutrition; (12) obesity (90 kilograms and 
more); (18) heavy smoking (more than 10 cigarettes 


per day) (14) oligozoospermia of the reproductive | 


partner. 

These rigid criteria of exclusion had to be applied as 
we did not wish to include patients in our study who 
showed conditions which would obviously interfere 
with the occurrence of IG. 

By asking the patients about forms of contraception, 
the period of sexual intercourse with the father of the 
child up to the date of conception (period of inocula- 
tion [POI]), and the frequency of unprotected sex- 
ual intercourse (frequency of inoculation [FOI]), we 
are able to obtain the actual number of inoculations. 
This number is easily determined by multiplying the 
POI by the FOI. The result is called the number of 
inoculations (NOI). It provides a value for the indi- 
vidual degree of inoculation (DOI). 

The gestosis index (GI)'* has proved to be a very 
simple and reliable method of establishing the degree 
of severity of EPH gestosis (Table 1). 

In our study the GI was established four times for 
each patient: (1) two weeks prior to delivery; (2) within 

i 
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Fig. 2. Appearance of low-zone immunologic paralysis, im- 
munity, and high-zone immunologic paralysis in relation to 
time and amount of antigen given.” 


24 hours prior to the onset of labor; (3) within 24 hours 
after delivery; (4) on the eighth day post partum. The 
arithmetic mean of these four measurements is the 
mean GI (mGI). We nave used it in order to introduce 
the factor of time into the assessment of the IG. 


Results 


Group A consisted of 55 women with mGI from 0 to 
0.99 who did not show clinical signs of IG. Group B 
consisted of 28 women with mGI of more than 1.0 who 
had clinical signs of IG. (Fig. 1). There seemed to be a 
correlation between a high NOI and a low mGI, and 
vice versa. 

Additonally, we have compared the following three 
parameters in the two groups: 

Mean NOI (mNOI) The mNOI in Group A was 
three times higher than that in Group B. This means 


that the women in Group A had three times more con- 


tact with spermatozoa] histocompatibility antigens of 
partners than the women in Group B (Table II). 

Oral contraceptive consumption. Since the oral con- 
traceptive allows unprotected sexual intercourse, one 
would have to expect a higher degree of pill consump-- 
tion in a group of agestotic women than in a group of 
women who have immunogestotic symptoms. In Table 
III it is shown that 28 of 55 (51 per cent) women in 
Group A used oral contraceptives an average of 746.8 
davs. In Group B, on the other hand, only 4 of 28 
women (14 per cent} use oral contraceptives for an 
average of 277.5 days. Thus, more women in Group A 
used oral contraceptives for a longer time than did 
these in Group B (Table III). 
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Age. The mean age in Group A was 22.6 years; that 
in Group B was 21.0 years (Table IV). This corre- 
sponds with our expectations, since -we assume that the 
degree of inoculation of a female population increases 
with age. This fact could explain why the risk of a 
teenage pregnant girl to have gestotic symptoms in her 
first pregnancy is high and also why the incidence ofIG 
is increased among primigravid patients of any age. 


Discussion of a new theoretical concept 


The female organism is "inoculated" more or less 
regularly with histocompatibility antigens which are 
deposited into the female genital tract during unpro- 
tected sexual intercourse. Recent findings suggest that 
spermatozoa possess isoantigenic properties deter- 
mined by histocompatibility loci," and Halim and as- 
sociates” have recently located HL-A antigens in a hap- 
loid number on the heads of spermatozoa. 

There seems no doubt that spermatozoa are re- 
sorbed in the endometrium. Billingham”? reports that 
inoculation of allogenic lymphocytes and spermatozoa 
into the uterine cavity of rodents elicited an im- 
munoresponse in the host: The uterus was sensitized as 
evidenced by transplantation immunity, and there was 
a local hypertrophy of regional lymph nodes. The fact 
that normal unprotected sexual intercourse does not, 
as a rule, lead to transplantation immunity might de- 
pend on the number of spermatozoa—and therefore 
on the number of histocompatibility antigens—that 
are resorbed in utero. Billingham" assumes that this 
number is insufficient to elicit a stimulation of the host. 
He stresses the possible importance of the cervix in 
limiting the travel of spermatozoa from the vagina into 
the uterine cavity. There are, however, no reliable 
data available as to the quantitative aspects of sperma- 
tozoal resorption ir. man. 

Other theoretical possibilities for the female non- 
reaction against paternal and fetal histocompatibility 
antigens include: (1) Histocompatibility exists in a cer- 
tain (unknown but probably low) percentage.’ (2) A 
specific abrogatior. of the female immunoreaction 
could be explained by either of the two well-known 
phenomena, immunologic tolerance and immunologic 
enhancement. | 

Immunologic tolerance. The principle of im- 
munologic tolerance was first discovered by Billingham 
and co-workers" who found that confrontation in fetal 
life with cells taken from a future donor induced a 
specific inhibition of immunologic response which per- 
sisted during life. Mitchison'? was working with bovine 
serum albumin (BSA) which he inoculated intrave- 
nously into adult animals over different periods of time 
and in different doses. He found two distinguishable 
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forms of immunologic tolerance: The so-called high- 
zone immunologic paralysis occurred late and required 
high doses of antigen. Additionally it was obtained 
only after a period of immunity. Low-zone immuno- 
logic paralysis on the other hand occurred quickly 
and the doses of antigen required were small (Fig. 2). 

Walknowska and co-workers,!* showing the existence 
of fetal lymphocytes in the maternal bloodstream, have 
already suggested that fetomaternal exchange of cellu- 
lar histocompatibility antigens could induce maternal 
tolerance and that tolerance acquired in that way might 
be a major phenomenon explaining the intrauterine 
survival of mammalian fetuses. 

Immunologic enhancement. Humoral blocking anti- 
bodies produced as a response to spermatozoal his- 
tocompatibility antigens could prevent the sensitized 
maternal lymphocytes from attacking incompatible 
antigens by masking them. Several workers, among 
them Hellstroem and colleagues,'’ have presented evi- 
dence that maternal serum contains a specific factor 
capable of abrogating the destructive effect of sen- 
sitized lymphocytes. The ability to form this blocking 
factor (which might be an immunoglobulin) may be of 
survival value to mammalian species. 

In conclusion, immunologic tolerance or enhance- 
ment might be related to free deposition of sper- 
matozoa into the female genital tract. Continuous and . 
regular inoculation over a long period of time could 
depress the maternal immunoreactive properties 
against paternal (fetal) histocompatibility antigens. 
Immunogestosis could be prevented in that way. Con- 
versely, immunologic competence would persist if 
only very little or no unprotected sexual intercourse 
had occurred prior to conception. Persisting immuno- 
logic competence, however, would favor the occur- 


rence of IG. 


Comment 


Though our results seem to support our hypothesis, 
we are unable to consider our findings as proof since 
the number of cases is still very limited. 

Nevertheless, several clinical implications are perti- 
nent: 

1. The NOI might be helpful in differentiating be- : 
tween IG or gestosis superimposed to organic lesions 
and in supplying a prognostic hint for the outcome of 
first pregnancies. 

2. Women who avoid confrontation with sper- 
matozoa, for whatever reason (morality, contraception, 
young age), are at risk. IG occurs often. Cultural, edu- 
cational, and religious considerations might be respon- 
sible for regional differences in the incidence of IC. 


3. IG is the result of immunologic inexperience in 
i 


Volume 128 
Number 5 


regard to inoculation with spermatozoa. This fact may 
account for the increased over-all incidence of EPH 
gesosis in primigravid patients” compared with mul- 
tigravid patients and in teenagers (Table IV). We be- 
lieve that most of these gestoses are immunogestoses. 

4. IG in multiparity occurs if the reproductive part- 
ner changes.’ 

5. Oral contraceptives allow free deposition of sper- 
matozoa into the female genital tract. The incidence of 
1G should therefore have regressed over the past 15 
years. Data on over-all incidence of EPH gestosis, how- 
ever, do not seem to show a significant regression over 
the past decade.!? Three facts could explain this con- 
tradiction: (1) Statistics do not consider etiologic dif- 
ferences. (2) Better medical education of patients and 
physicians has brought about a better understanding of 
EPH gestosis, thus more gestoses are now diagnosed. 
(3) The incidence of bacteriuria is high in populations 
in which premarital sexual intercourse has become the 
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rule rather than the exception.” This, however, could 


lead to a rise in the incidence of EPH gestosis superim- 


posed on renal disease. 

Many questions remain unanswered, for instance: 

l. Does antigenic haploidity invoke the same im- 
munoresponse as diploidity? 

2. What are the quantitative aspects of resorption 
of spermatozoa in the female genital tract? 

3. Does the female immunosystem respond to the 
allogenic spermatozoal histocompatibility antigens, and 
is such a response—tnrelated to pregnancy— detect- 
able and measurable? Continued study and new inves- 
tigations are planned to answer these questions. 
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Maternal smoking, pregnancy complications, and 


perinatal mortality 
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Analysis of data from the Ontario Perinatal Mortality Study has shown that perinatal mortali-y 
increases directly with the level of maternal smoking during pregnancy. Increases in smoking 
level are associated with increases in the frequency of early fetal deaths and of neonatal 
deaths due to premature delivery. These deaths in turn are associated with smoking-related 
increases in tha incidence of bleeding during pregnancy, abruptio placentae, placenta 
previa, and premature and prolonged MS. of ma membranes. (AM. J. OBSTET. 


GYNECOL. 128: 494, 1977.) 


A STRONG AND CONSISTENT relationship between 
maternal smoking during pregnancy and reduced 
birth weight has been demonstrated in numerous 
studies of a wide variety of study populations with 
an aggregated total of over half a million births. 
These studies have shown that for smoking mothers 
the whole distribution of birth weights shifts downward 
in proportion to the number of cigarettes smoked dur- 
ing pregnancy. On the average, smokers' babies weigh 
150 to 250 grams less than nonsmokers' babies, and 
twice as many weigh less than 2,500 grams. The 
smoking-related weight reduction is independent of 
other maternal and infant factors that influence birth 
weight, including gestational age. On the strength of 
this evidence, previously reviewed, it is generally ac- 
cepted that the relationship between maternal smoking 
and reduced birth weight is direct and causal.!^? 
Epidemiologic studies relating maternal smoking to 
fetal and neonatal deaths generally have shown a direct 
increase in mortality risk as the smoking level in- 
creased. 5: ® ? However, in contrast to the consistency 
of the weight relationship, the relative increase in 
perinatal mortality rates with smoking has varied in 
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different study populations, raising the question of 
whether the apparent effect of maternal smoking on 
perinatal mortality is direct or indirect. Do some babies 
die because the mother smokes during pregnancy, or 
are some high-risk mothers more likely to smoke? Be- - 
cause it is at least theoretically possible to persuade a 
pregnant women to cut down or to stop smoking, the 
answer to this question is crucial. Yerushalmy's state- 
ment that the relationship is indirect has been dis- 
cussed in detail previously. 9? 1° The apparently 
paradoxical increase in survival of smokers' babies 
when only the low-birth weight babies are compared is 
partly a statistical artifact. As maternal smoking shifts 
the whole birth weight distribution downward, the de- 
nominator of the perinatal mortality rate for the low- 
weight smokers’ babies is inflated, reducing the 
weight-specific rate. The fact that the over-all rates are 


higher for smokers’ infarts then tends to be over- 
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looked, although this is the central issue. Reasons for 
inconsistencies between studies in the relative perinatal 
mortality risk associated with maternal smoking also 
have been presented.?: 1 Because smoking habits vary 
with some of the same factors known to influence 
perinatal mortality (e.g., race, socioeconomic status, 
age-parity), it is essential to hold these factors con- 
stant to evaluate the independent effect of smoking. 
Bias in population selectioa and failure to control for 
the effects of these factors may influence the study 
results. . 

We have had the opportunity to sad the re- 
lationship of maternal smoking to perinatal outcomes 
by analysis of data from the Ontario Perinatal Mortality 
Study.? ‘The current analysis rests on the findings of 
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two previous reports. In the first of these, the questions 
addressed were whether maternal smoking does in- 


crease the risk of perinatal death and, if so, why dif- 


ferent studies have shown different degrees of associa- 
tion. The large size of the Ontario study made it 
possible to examine rates by cross tabulating the smok- 
ing level with many other factors. The risk of perinatal 
death increased directly with the smoking level, but 
not equally so in all subgroups, suggesting interaction 
between maternal smoking and other factors. The 


smoking-associated risks were generally less for women . 
- who were young, had low parity, and were private pa- 


tients; risks increased with increasing age and parity, 
public hospital pay status, and anemia.’ 

Our second paper based on the analysis of the On- 
tario data evaluated the independent effects of mater- 
nal smoking by a multiple-regression analysis in which 
the effects of other important factors were simulta- 
neously controlled. In the Ontario study population, 
the perinatal mortality risk increased by 20 per cent 
among smokers of less than a pack per day and by 35 
per cent among smokers of a pack or more per day, 
controlling for the effects of maternal height, pre- 
pregnant weight, hospital pay status, birthplace, age- 
parity, previous pregnancy history, and sex of child.? 
Controling for these same factors we found that 
maternal smoking also had a significant, indepen- 
dent influence on the risks of preterm delivery, pla- 
centa previa, abruptio placentae, and, of course, 
most strongly on the proportion of babies weighing 


less than 2,500 grams. Several other investigators’ 


have found that the incidence of placenta previa, 
abruptio placentae, and other related complications in- 
creases with maternal smoking.” ?: ^ ! These compli- 
cations carry a high risk for the fetus. In the Ontario 
study population, the perinatal loss rate was 27 
per cent among pregnancies complicated by abruptio 
placentae and 11 per cent among those with placenta 
previa, contrasted with 2 per cent among births with 
neither of these. We calculated that one third to one 
half of the increased perinatal deaths attributable to 
maternal smoking could be accounted for by the 
smoking-related increases in the incidence of these 
complications.? 

Evidence from these analyses that the risk of peri- 
natal mortality increases with maternal smoking and 
that placental complications and preterm delivery play 
a part in the process provides a background for the 
present study. Ultimately, we would like to try to con- 
struct a chain of events from cigarette smoking to the 
successful or unsuccessful outcome of pregnancy 
through intermediate steps where information is avail- 


able. Our procedure is to trace the relationships be- 
i 
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tween smoking and various complications of preg- 
nancy and to examine their possible role in fetal death 
in utero, in preterm delivery, and in neonatal death. 
Attention is directed to smoking-related differences in 
particular causes of death, to complications of preg- 
nancy and labor, to the gestational age at at which they 
occur, and to maternal characteristics that appear to 
increase vulnerability to the effects of smoking during 
pregnancy. 


Material and methods 


Data are from the Ontario Perinatal Mortality Study, 
which collected information on antecedent, prenatal, 
and perinatal factors and events from all single births 
in 10 teaching hospitals in Ontario in 1960 to 1961; 
there were a total of 51,490 births including 701 fetal 
deaths and 655 neonatal deaths. Mortality rates per 
1,000 tctal births were 13.6 for fetal, 12.7 for neonatal, 
and 26.3 for perinatal deaths. The purpose of the On- 
tario study was to identify causes of perinatal loss in 
order to indicate areas of need for research, preventive 
programs, and improved care. Mothers were inter- 
viewed in the early postpartum period and were asked, 
among many other questions, the maximum amount 
smoked at any time during pregnancy. Answers were 
grouped as none (57 per cent), less than a pack (30 per 
cent), and a pack or more per day (13 per cent). De- 
liveries with gestations of at least 20 weeks were in- 
cluded in the study, and spontaneous abortions occur- 
ring before 20 weeks were excluded.’ 

The perinatal mortality rates and the incidence of 
complications were compared for each level of mater- 
nal smoking; significance was tested by Cochran’s chi- 
square test for trends. To identify particular coded 
conditions relating maternal smoking to increased fe- 
tal and neonatal mortality, the numbers of fetal and 
neonatal deaths to be expected among smokers at 
nonsmoker rates were compared with the number ob- 
served. This technicue was applied to coded categories 
of cause of death, admission status, duration of rup- 
ture of membranes, bleeding during pregnancy, and 
complications of labor. For this part of the analysis, 
chi-square values were based on the null hypothesis of 
no difference between smoker and nonsmoker rates. 

A modified life-table approach was used to compare 
differences between nonsmokers’ and smokers’ rates of 
complications and perinatal deaths by the gestational 
age of occurrence. Starting with a population of estab- 
lished pregnancies at 20 weeks (total births in each 
group), the probability of an event such as a fetal 
death, a neonatal death, or a complication in the first 
gestational time period was calculated. Live deliveries 
and fetal deaths that occurred in this time period were 
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Table I. Perinatal mortality and selected pregnancy 
complications by maternal smoking levels 


Smoking level (packs per day) 
(rates per 1,000 total births) 






Outcome 


Perinatal mortality — . 23.9 28.0 33.4 27.81 
Abruptio placentae 16.1 20.6 © 289 47.37 
Placenta previa 6.4 8.2 13.] 28.61 
Bleeding during 1165 141.6 180.1 201.91 
pregnancy 
Rupture of membranes 15.8 23.3 35.8 109.91 
>48 hours l 
. Rupture of membranes 30.3 903:.4- 45.0-. ART 


only at admission 


*Cochran's chi square for trends. 
tp < 0.00001. 


subtracted from the zotal to give the population at risk 
of a death or a complication during the next time 
period, and this procedure was followed to obtain suc- 
cessive probabilities. Probabilities are plotted at the be- 
ginning of each pericd of grouped weeks of gestational 


age. Finally, the relationship between the incidence of. 


some high-risk complications and the deaths associated 


with them has been graphed for smokers and 


nonsmokers by age-parity group. 

Parallel analyses have been carried out for total 
births (No. = 50,267) and for births to English- 
speaking women born in Canada (No. = 31,789). No 
striking differences in findings have appeared, and our 
results include analyses from both sets of data. The 
Canadian English-speaking group has the advantage of 


greater homogeneity and is still large enough for valid 


comparisons after cross-tabulation. 


Results 


Perinatal mortality and pregnancy complications 
by maternal smoking level, The rates of perinatal 
death, abruptio placentae, placenta previa, bleeding 
during pregnancy, and prolonged and premature 
rupture of the membranes increase directly and sig- 
nificantly (P < 0.00001) as the level of maternal smok- 
ing increases, as shown in Table I. All of these com- 
plications are associated with increased risks of fetal 
or neonatal loss. 

To clarify the relationships between maternal smok- 
ing, the increased incidence of complications, and the 
increase in perinata] mortality rates, the remainder of 
this analysis examines smoker-nonsmoker differences 
in the number of deaths in particular coded categories, 


the time in gestation when deaths and complications - 


occur, and the incidence of placental complications by 
maternal age and parity. 
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Fetal and neonatal deaths by coded cause and ma- 
ternal smoking. To find out whether the excess 
mortality of. smokers’ babies is concentrated in any 
particular cause-of-death category, fetal and neonatal 
deaths by coded cause and maternal smoking habit 
are shown in Table II. For each cause the observed 
numbers for smokers are compared with the num- 
ber expected at nonsmoker rates, based on the ratio 
of:total births in the two groups. The differences be- 
tween observed and expected numbers estimate the 
number of deaths in each category attributable to ma- 
ternal smoking. Significance levels of the differences 
between smoker and nonsmoker rates, based on the 
null hypothesis of no difference, are shown for P val- 
ues of 0.06 or less. s | 

Fetal deaths. For fetal deaths, the largest category of 
coded cause is "unknown," and by far the largest and 
most significant smoking-related difference falls in this 
category. The fetal deaths coded as due to anoxia are 
similar in the vagueness of diagnosis and in the excess 
seen among smoking mothers. Smokers also show an 
excess of observed over expected fetal deaths due to 
maternal causes, and fewer deaths than expected due 
to malformations. In other categories only minor 
mortality rate differences are found between the two 
groups. 

Neonatal deaths. Although the causes of neonatal 
death are somewhat better understood than the causes 
of fetal death, the largest category for them also is "un- 
known." However, for neonatal deaths with cause un- 
known, there is no excess among infants of mothers 
who smoke. The largest part of the smoking-related 
excess of neonatal deaths is among those attributed to 
prematurity alone, with additional numbers in the re- 
lated category of respiratory difficulty. Differences be- 
tween observed and expected deaths in other cate- 
gories are negligible. | 

Perinatal mortality and other coded conditions. 
The smokers' excess of fetal deaths either unex- 
plained or attributed to anoxia and of neonatal deaths 
due to premature deliverv suggests that maternal 
smoking may increase the risk of certain pregnancy 
complications related to these causes of perinatal loss. 
A direct relationship between maternal smoking level 
and the incidence of placenta previa, abruptio placen- 
tae, and bleeding during pregnancy has been reported 
previously.” ?: > ' In this part of the analysis, we have 
compared observed numbers of fetal and neonatal 
deaths for smoking mothers with the numbers ex- 
pected at nonsmoker rates in several coded categories. 
Table III shows these differences, indicating signif- 
icance levels for any P value of 0.06 or less. 

Fetal deaths. As shown in Table II, the net excess of 
fetal deaths for smoking mothers is 63. Table III shows 


` 
-ar X » " 
Nf £D -4AUZO aem? A. Ru [o * LA * ` g r 
^ è a r meen a t ib LF ir e hy y - p à 
t 1 X ^ 375 PCM UR 3. fpe nuu * A wt gr cm ot MET. D Wa D. r: 0: kA 
f m 3 E 4 fe 4 prar ng ‘ee i 
- DN rf . i A : H 7 
. 2 ` =a z p 
- 22 * HM "b * i" oF 2 A 
hoe DM 7 T - da M BS Pe 
Por ear. & d RT r 4 TO etc wi t 
a r “ Fa 
7 [n . m E E 
. 1 
: . AD 
s t 
x > g 


Voiume:128 A ae ae ee a ae an : Effects of maternal smoking 497 
Number 5 QE M X Cee. TIT 4 Ree A e l 


. 
re) "EU 


Table II.,Fetal and neonatal deaths by coded: cause and maternal smoking habit (Canadian i a ' 
mothers) E c. CEA IE" 





Observed — 
expected 
difference — 


















Coded cause. ; Nonsmoker. < 2 Smoker : 





Fetal deaths "vu decem Sages d. M d pene "D Te ae T ae 
Unknown . (i 6 125. . . '" 814 |. 748.6 0.003. 
.Malformations : . oe mo nd te, CRONE ee ORR uu C o IO. N.S. 
_ ‘Hemolytic disease E Desde n rm pues ee gr s XL N.S. 

. Anoxia . p 0h al eme c 1990" Qoa OE uer s 16 ` N.S. 
Maternal causé : ; MEM ous c 48 | ot . 113 N.S. 
All others S" ey. Ge tc he 9 hod ds 4.3 ' N.S. 

Total, 4" CN Uc EMEN OBE a 1879: > 63.1 . 0.003 

Neonatal deaths pP un fie l Ip EP "ue. S ug 
Unknown  .)..: | . aud Bo- "ID URBC BE Suo BOS es e. -B.5 N.S.. 
Malformations © , ae 2200 A 23.9 - "Sg AA N.S. 
Hemolytic disease — . Kao APOLLO M EC yr I E. 0.4 N.S. 
Respiratory difficulty - 2M 46° - "s,  .68. “e . 8500. -". 13.0 . N.S.. 
Prematurity alone ` ae 83°05 ° v3 4 6058... — ,' 958 v 29.2 l 0.005 
Maternal causé  . . BD. ae E AS Gc ww UA ae 3. 
Allothers >> . T OMEN lb ^". PIG 57 c WA Re cb ; 

Total _ a 00.0 L OB s. 0, 7398 206 25988. ^. $96 0C 0.06 

Total births mE ' 15,240. . 0 $16,549 "LE a 


. NS. = Not significant. — . o v p P c dee SE: ie 
*Based on nonsmoker ráte. SF 
tP value: ‘derived: from, chi square based. on a null hypothesis. of no difference between smokers ania nonsmokers. 


Table III. Fetal xd neonatal deaths by maternal smoking. and other coded conditions 
(Canada English- Speaking women) i i 


1 f ee : « : Perinatal i ` : r Y »* E ~ £ : 
D | n '" deaths observed so 0! 4. 7 Observed — expected differences* , 


' 5 ar : qs i =p Ste: et s Expected - 
in ORO a a aoc 


Admission status 2. AC on DE ax T MM "m 

JTruelabo . ^ (500 0s 727 Q 1807 77. 297. 1955 . ^ 158 — NS. , 263 N.S. 
Toxemia g" 2. ge 15 n 152 -09 . NS. 0.7 N.S. 
Abruptio placentae — .. . c... 19; s,s 34 e. 180 .../185 0001 © ^ 25 . NS 
Elective cesarean section. | gt Moe e WO uA. SIE —23 . NS. 00 0—5.9 N.S. 
Induction ee or n 19 .; ABS , 206 |). -4.9- NS. '-48 N.S. 
Rupture of membranes only B s ac ME 36  —2L7 |. 04 NS. ° 18.9 0.04 , 
Other obstetric abnormality y: x 49.7... : 76.. 532 + 168 006 ... 6.0 0.01 


Duration of rupture of membranes l t VIRES APT E. qu t l i 
<24 hours .: , sent Ge OO 363 ^ 3171. °° 322 . NS... 187 N.S. 
24-48 hours . |, d Dd aid. cut PB. -" 98 e174 7 28 N.S. . 3.3 N.S. 
48+ hours ` > ` hE a a 27 we 68., BOS 2 L8) INS.” 19.4 0.01 
Incaul | ge aes edu 321. "3 109 85 0.02 pu^ wu. s SNS, 
Unknown Ee wt 00 (7 po c ss" u^ 5:5. ^58 — NS 1.7 N.S. 





- Bleeding during pregnancy i Ee % NM B eee NP e WEE i 


None ^ P .0,281:.- . .948'; > 9508 © .26 | NS.- -5.4 N.S. 
Before 20.weeks — (003 a. 5 789 " 5.129 ^ .,644- 93.7 0.01 .., 413 . 0.0001 
After20weeks — ^ ^ 20 723 BE 77 94 .,. 586 ^. 322 0000: 5833 > NS ^ 


Complications of labor. ZEN "ELO Ne . ee 
None, . uM S. up Ge | 1. ORE 192 NS, < 222 
Placenta previa a fe O 24 > . 9.8 7.6 N.S.. >> 66 

' Abruptio placentae, E EON (S 76085. 7.107 .™ -68:4 .* 32.3 0.002 6.2 
Abnormal uterine action; . o | | 74,7 10... "43 07 NS, 4.9 

. Cephalopelvic disproportion, dystocia e ee ie o 2 Wo to o B^ ue DU N.S. 1.8 
Tumultuous labor 89:75 5 48 ..326:. ^ 84 N.S. "^" WW 
‘Postpartum hemorrhage SP ELA UL - —4.6 N.S. —8.0 0.0 


ZZZZzzz 


N.S. = Not significant. ra 
“Based on nonsmoker rate. x 
tP value derived from chi square based on a null Inypotiesis of no differenc 
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NONSMOKERS SMOKERS 


TOTAL BIRTHS 27420 21465 
TOTAL DEATHS 634 624 
PROBABILITY of DEATH 023 029 


0.) = o 
068 [=95% CI 





0.001 


PROBABILITY of PERINATAL DEATH 
o 
o 
ro 


TOTAL DEATHS (263) (196) (121) (110) (152) (149)(87) (78) 


SMOKERS and 
NONSMOKERS 20 24 28 32 36 


GESTATION: WEEKS 


40 42+ 


Fig. 1. Probability of perinatal death for smoking and’ 


nonsmoking motkers, bv period of gestational age. Bars show 
95 per cent confidence intervals. 


that these deaths are strongly associated with bleeding 
‘during pregnancy, either before (P = 0.01) or after 
(P = 0.0005) 20 weeks’ gestation, with 88 per cent of 
the total excess falling into these categories. In other 
coded categories, a significant excess of fetal deaths 
occurred among smoking mothers with abruptio 
placentae (P = 0.001) or other obstetric problems. 
Analysis of coded complications of labor shows an ex- 
cess of 32 fetal deaths coded as abruptio placentae and 
eight coded as placenta previa. Fourteen more than 
expected had prolonged rupture of the membranes. 
Neonatal deaths. Similar comparisons are made for 
neonatal deaths (Table III). For these, the net excess 
among smoking mothers is 40. Among women who 
had vaginal bleeding before 20 weeks' gestation, there 
are 4] more neonatal deaths observed than expected, 
accounting for the total difference (P — 0.0001). Other 
categories that show significant increases of smoking- 
associated neonatal deaths are the admission status of 
rupture of the membranes only, other obstetric com- 
plications, and duration of rupture of the membranes 
over 48 hours, with 19 more neonatal deaths than ex- 
pected in the latter group. | 
Nonsmoker-smoker differences in perinatal mor- 
tality and other conditions analyzed by gesta- 
tion. The Ontario study included all births of at least 
20 weeks' gestation, and data were coded by grouped 
gestation periods, based on the date of the last 
menstrual period. Increases in the proportion of pre- 
term births by smoking level have been noted previ- 
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ously.” To study this difference in more detail, rates of 
fetal and neonatal deaths and of various complications 
have been calculated successively, with the.total popu- 
lation in utero at the beginning of each period used as 
the denominator. At 20 weeks' gestation the de- 
nominator is the total number of pregnancies. At 28 
weeks’ gestation it is the total minus those who have 
died or been delivered in the period of 20 to 28 weeks. 
This life-table approach to pregnancy is peculiar be- 
cause of the changing implications of delivery, from 
lethal before 20 weeks' gestation to dangerous at 20 
to 28 weeks, less dangerous, then desirable toward 
term, and imperative after term. However, especially 
in the earlier weeks, the total number of fetuses in 
utero, or the total number of pregnancies, represents 
the true population at risk of these various events. A 
logarithmic scale is used on the ordinate to emphasize 
relative changes in mortality rates as a function of ges- 
tational age among infants of smokers compared with 
those of nonsmokers, to learn the gestational age at 
which smoking appears to have its greatest effect. 

Fig. 1 shows the probability of perinatal death 
among births to smokers and nonsmokers during each 
period of gestational age. The relative differences are 
greatest in the earlier weeks, at a time when many of 
the deaths occur but there are few live deliveries. In 
this study, for pregnancies of at least 20 weeks' dura- 
tion, 21 per cent of all perinatal deaths had occurred by 
28 weeks; 37 per cent by 32 weeks; 55 per cent by 36 
weeks; and 67 per cent by 38 weeks, at which time less 
than 9 per cent of the total deliveries had occurred. 

Perinatal mortality comprises fetal deaths of at least 
20 weeks' gestation and neonatal deaths during the 
first seven days after delivery. The panels of Fig. 2 
show the separate components of perinatal mortality 
for smokers and nonsmokers at each period of ges- 
tation. The probability of death in utero is about 
doubled in the earlier weeks if the mother smokes, is 
higher from 32 weeks to term, and is not significantly 
different from 38 weeks on, as shown in Fig. 2, A. The 
picure for neonatal deaths is similar, as shown in Fig. 2, 
B. Here also, differences in the probability of neonatal 
loss between smokers and nonsmokers are concen- 
trated in the earlier weeks studied (20 to 28 weeks). 
Among preterm babies, the earlier the delivery, the 
poorer the survival rate. Therefore, smoking-asso- 
ciated differences could be due to an increased risk 
of early delivery, to decreased viability of smokers’ 
babies at delivery, or to both. Fig. 2, C and D, addresses 
this question, separating the risk of live delivery and 
the risk of neonatal death among delivered babies only ` 
(a more familar way of showing these rates). These 
study data indicate that the increased neonatal 
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Fig. 2. Components of perinatal mortality for smoking and nonsmoking mothers, by period of 
gestational age. 4, Probability of fetal death; B, probability of neonatal death; C, Probability of live 
delivery; D, probability of neonatal death among live deliveries. 


mortality rates associated with maternal smoking are 


due to an increased risk of very early delivery (Fig. 2,. 


C). Survival rates of smokers' babies are no worse than 
those of nonsmokers' babies of comparable gestational 
ages (Fig. 2, D), but significantly more smokers' babies 
are delivered preterm. 

To investigate complications that might lead to death 
in utero or to premature delivery, the probabilities of 
placenta previa, abruptio placentae, and premature 
rupture of the membranes for smoking and nonsmok- 
ing mothers at each period of gestation were compared 
similarly (Fig. 3). Risks of placenta previa and abruptio 
placentae are higher for smokers than for nonsmokers 
at all gestations, with relatively larger differences in the 
earlier weeks of pregnancy. The risk of premature 
rupture of membranes is more than three times larger 
for smokers than for nonsmokers among deliveries 
that occur before 34 weeks' gestation and remains 
higher than the risk for nonsmokers through term 
(Fig. 3, C). 

Nonsmoker-smoker differences in perinatal mor- 
tality and. other conditions by maternal age and 
parity. Previous analyses have shown that the in- 


creased perinatal mortality risk associated with mater- — 


nal smoking varies with some other maternal charac- 
/ . 


teristics, with some mothers having a greater risk than 
others at the same smoking level. ?^?: > 10 We have 
calculated for smokers and nonsmokers the incidence 
of placenta previa and abruptio placentae by age-parity 
group and the mortality rates associated with these 
complications (Fig. 4). Except for primiparous mothers 
under age 25, the incidence of these complications is 
always higher for smokers, and the associated mortality 
rate is higher for smokers in all age-parity groups. The 
tendency for the incidence of these complications and 
related perinatal deaths to increase with increasing 
maternal age and parity is especially strong if the 
mother smokes. Similar trends have been found in the 
incidence of premature rupture of the membranes and 
related deaths. 


Comment 


We have shown that tae excess perinatal mortality 
associated’ with maternal smoking is made up of 
early fetal deaths due to anoxia or to unknown causes 
and of neonatal deaths occurring mainly because of 
premature delivery. These deaths in turn are strongly 
associated with a smoking-related increase in the inci- 


dence of bleeding during pregnancy, either early or 


late, with abruptio placentae, with placenta previa, and 
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Fig. 3. Risks of selected pregnancy complications for smoking and nonsmoking mothers, by period 
of gestational age at delivery. 4, Abruptio placentae, B, placenta previa; C, admission diagnosis, 


rupture of membranes only. 


with premature and prolonged rupture of the mem- 
branes. | l 

These observations indicate some intermediate steps 
in the sequence relating maternal smoking with 
perinatal deaths, but the méchanism of action still is 
not explained. Although nicotine crosses the placenta 
and is known to affect fetal breathing patterns and to 
have complex physiologic actions, we shall not attempt 
to speculate about what role it or other components of 
cigarette smoke, such as cyanide, may play here. In- 
stead, we shall present evidence from experimental, 
physiologic, and epidemiologic studies suggesting that 
the hypoxic effects of carbon monoxide in cigarette 
smoke may explain many of the changes we observe 
when the mother smokes. Cigarette smoke coritains 
about.4 per cent carbon monoxide. When the mother 
smokes, increased levels of carboxyhemoglobin are 
maintained in the mother and fetus, fluctuating with 
the time of smoking and averaging around 7 or 8 per 
cent, compared with I per cent for nonsmoking 
mothers and their babies. Hemaglobin has a 210 times 
greater affinity for carbon monoxide than it does for 
oxygen, and hemoglobin partially linked with carbon 


monoxide also releases its oxygen at a lower partial 
pressure because the oxygen dissociation curve is 
shifted to the left in the presence of carboxyhemoglo- 
bin. For the fetus, the hypoxic effect is compounded, 
first because the oxygen-carrying capacity of both 
blood supplies is reduced and second because the 
unloading pressure is reduced twice, once when oxy- 
gen moves across the placenta from maternal to fetal 
blood and again when it moves from fetal blood into 
the tissues.” 

A steady supply of oxygen is the most critical factor 
for maintaining life, and many homeostatic mecha- 
nisms protect it. These include; in the mother, in- 
creases in ventilation, cardiac output, hemoglobin, and 
hematocrit and changes in the distribution of blood 
flow; in the placenta, increased size and surface area, 
increased vascularity, and decreased diffusion dis- 
tance; in the fetus, increases in hemoglobin and hemat- 
ocrit, reduced oxygen consumption, and redistribu- 
tion of blood flow in favor of the most vital parts. 

In pregnancies subjected to chronic hypoxia from 
high altitude, maternal smoking, or another cause, 
some or all of these responses occur. In the vast major- 
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ity of established pregnancies (20 weeks’ gestation or 
more), a live baby is delivered at term. The most con- 
spicuous finding in studies of pregnancy by altitude is 
that birth weights decrease as elevation increases,? and 
the ratio of placental weight to birth weight increases.!^ 
75 A recent study shows conclusively that the placental 
ratio also increases in proportion to smoking level.! 
Experimental studies have shown a direct correlation 
between fetal oxygen consumption and birth weight"? 
and that fetal lambs respond to short-term maternal 
hypoxia by a reduction in total oxygen consumption 
but with increased blood flow to the heart, brain, and 
adrenals.* © As the increase in perinatal deaths ob- 
served with high altitude or with maternal smoking is 
independent of birth weight reduction, it appears that 
a lower fetal weight and a higher placental ratio may 
aid fetal survival by increasing oxygen exchange and 
reducing oxygen demand under conditions of reduced 
partial pressure. 

With this line of reasoning, the increased perinatal 
mortality rate associated with smoking must result 
from failure of the adaptive mechanisms to do enough 
or through some. accident, perhaps related to the 
adaptation. The smoking-related increases in the inci- 
dence of bleeding, abruptio placentae, placenta previa, 
and premature rupture of membranes, which in turn 
lead to increases in fetal deaths, premature deliveries, 
and neonatal deaths, still need to be explained. Possible 
clues are found in studies of placentas at high altitude 
and the effects of hypoxia on blood vessel walls. 

Placenta previa is observed more frequently at high 
altitudes and among smoking mothers." !! The pla- 
centa at high altitude has. a greatly increased villous 
surface area, a higher ratio of parenchyma to stroma, 
and increased vascularity and is larger in diameter and 
thinner than its sea-level counterpart,'^ !*: ?? It is prob- 
able that the area of attachment is increased corre- 
spondingly. As we have shown, abruptio placentae and 
early or late bleeding are more frequent if the mother 
smokes. We have evidence from the work of Astrup,?! 
Kjeldsen and Thomsen,” and Asmussen and Kjeld- 
sen? that arterial linings may be profoundly al- 
tered by long-term exposure to low oxygen, carbon 
monoxide, or maternal smoking. The changes are 
characterized by a "cobblestone" appearance of the in- 
tima, by increased permeability of the endothelium, 
and by leakage of plasma and some red cells into the 
subendothelial space. As apparently identical changes 
occur in rabbit aortas and in human umbilical arteries, 
one might conclude that all arterial linings are suscep- 
tible. As the terminal portions of the spiral aterioles 
have walls that are already thin, they might be less able 
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Fig. 4. Placenta previa and abruptio placentae by materna. 
age and parity. Incidence and associated perinatal mortality 
rates for smoking and nonsmoking mothers. 


to withstand the stress added by the presence of carbon 
monoxide in the maternal blood and the stimulus to 


increase the area of attachment of the placenta and, 


therefore, be more prone to bleeding. 

Why these smoking-related complications occur in 
some pregnancies and not in others needs direct study 
ta explain the apparent interaction between smoking 
and other risk factors. The increased risk for women 
who are anemic or of low socioeconomic status or have 
poor pregnancy histories may be due to the aggrava- 
tion of a poor nutritional status by smoking. The de- 
mand for some substances necessary for maintaining 
the integrity of blood vessels, membranes, and cells 
may be greater if the mother smokes. 

In summary, the results of these studies are consis- 
tent with a picture in which some observed changes, 
such as reduced birth weight and increased placental 
ratio, may represent successful adaptations to the rela- 
tive hypoxia that accompanies maternal smoking. In 
the majority of these births, the infant is born at term 
and survives. At the same time, other detrimental 
changes occur more frequently if the mother smokes 
and may represent failure of adaptive mechanisms 
or related secondary pathology. Combined clinical, 
biochemical, and ‘pathologic prospective studies are 
needed to obtain direct measurements of the 
changes and relationships we have postulated. 


We acknowledge the essential collaboration of 
Dr. Carol Buck, Chairman of the Department of 
Epidemiology and Preventive Medicine, University of 
Western Ontario, and member of the Ontario Perinatal 
Mortality Study Steering Committee. We further thank 
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garet Neilson for liaison with the original study. 
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Vaginal prostaglandin E, for missed abortion 


and intrauterine fetal death 


ANDREW RUTLAND, M.D. 
CHARLES BALLARD, M.D. 


Los Angeles, California 


Vaginal suppositories containing 20 mg. of prostaglandin E; (PGE;) were given to 50 patients 
with a diagnosis of either missed abortion or fetal death. A total of 94 per cent of the patients 
(47/50) expelled products of conception, and 84 per cent of these expulsions (42/50) were 
complete. The mean time to expulsion of the fetus was 11.3 hours with a mean dose of 3.6 
suppositories. A total of 60 per cent of the patients experienced vomiting, diarrhea, and 
pyrexia. Four patients had a blood loss in excess of 500 mi., and two of these patients 
required blood transfusion. Vaginal administration of PGE; suppositories appeared to be a 
rapid, safe, and reliable means of managing missed abortion and intrauterine fetal death. 


(AM. J. OBSTET, GYNECOL. 128: 503, 1977.) 


THE MANAGEMENT of intrauterine fetal death 
(IUFD) and missed abortion has been a difficult prob- 
lem for the obstetrician. The most common approach 
was expectant waiting with the rationale that at least 75 
per cent of the patients would be delivered by two 
weeks and all but 7 per cent would be delivered by 
three weeks." * The disadvantages are increased men- 
tal anguish of the patient and a 40 per cent risk of 
hypofibrinogenemia when the fetus has been retained 
for more than five weeks? | 

Physicians have advocated active intervention once 
the diagnosis of IUFD has been made.* When the ges- 
tation is less than 12 weeks, suction curettage may be 
performed, but once the pregnancy is beyond 12 
weeks, the means of termination have been hys- 
terotomy, intravenous oxytocin, or intra-amniotic 
saline. Hysterotomy exposes the patient to an increased 
risk of morbidity and complications as well as the 
necessity of a cesarean section with future pregnancies. 
Intravenous oxytocin may require large doses of 
oxytocin administered for several days with the risk of 
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water Intoxication; infection may occur if concomitant 
amniotomy has been performed.” ê Intra-amniotic in- 
stillation of hypertonic saline solution is effective but 
entails the risk of infection or hemorrhage. Dissemi- 
nated intravascular coagulopathy may occur with the 
saline instillation.” ? 

Recently, with the introduction of prostaglandins, 
there has been a renewed interest in active intervention 
of missed abortion and IUFD. Preliminary studies uti- 
lized the intravenous route of administration"! but 
the extra-amniotic,’? intra-amniotic,? and intramuscu- 
lar routes! have also been investigated. 

In 1975, Bailey and associates? presented the first 
series utilizing the vaginal administration of prosta- 
glandin E; (PGF) for management of IUFD and 
missed abortion. They achieved a 100 per cent success 
rate and advocated vaginal PGE, administration in pa- 
tients as soon as a diagnosis has been made. This study 
was undertaken to determine the efficacy and side ef- 
fects of vaginal suppositories of PGE, for active inter- 
vention in patients with IUFD and missed abortion. 


Material and methods 


During a 13 month period from February, 1975, to 
March, 1976, 50 patients with a confirmed diagnosis of 
either IUFD or missed abortion were referred for 
treatment to the Los Angeles County-University of 
Southern California Medical Center. The diagnosis of 
fetal death was considered if there was a decrease in 
uterine size at any time during gestation and if fetal 
movements or fetal heart tones were absent in patients 
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Fig. 1. The over-all cumulative abortion rate with vaginal ad- 
ministration of PGE;. 


Table I. The mean time and success rate by fetal 
weight with vaginal PGEoa 


-| No.of Mean time + S.D. 
| patients (hrs.) 





Abortion 
failure 


Fetal weight 
(Gm.) 





No fetus 8 17.2 + 7.7 3 
<100 4 12.8 + 5.0 0 
100-500 14 8.8 + 3.5 0 
500-1,500 12 i 11.4 x 7.6 .0 
271,500 12 LE: 78 0 


greater than.20 weeks’ gestation. Ancillary tests were 
falling human chorionic gonadotropin (hCG) titers 
and x-ray studies, but confirmation was made by ul- 
trasonography and use of a Doppler device. IUFD 


prior to 20 weeks’ gestation or a fetus weighing less 


than 500 grams was classified as a missed abortion. 
Each patient was admitted to the hospital prior to the 

initiation of therapy, and base-line physical examina- 

tion was performed with all vital signs recorded. Base- 


line laboratory data were obtained from all patients, 


including a routine urinalysis, Venereal Disease Re- 
search Laboratory test; complete blood count, Rh fac- 
tor and blood type, as well as a fibrinogen determina- 
tion on 31 patients. The cervix was cleansed with a dry 
sponge, and a suppository containing 20 mg. of PGE,* 
in a triglyceride, base was inserted into the posterior 
` fornix at three-hour intervals (two patients received 
suppositories at two-hour intervals). The patients re- 
mained supine for at least 20 minutes after each inser- 
tion. There was no routine use of antiemetic or an- 
tidiarrheal agents. 


A complete abortion was defined as expulsion of the ; 


fetus and placenta from the cervical os. An incomplete 
abortion occurred when only the fetus or, if there was 


. *Supplied by E. M. Southern, M.D., The Upjohn Co., 
Kalamazoo, Michigan. 
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no fetus present, only part of the placenta was ex- 
pelled. Usually, intravenous oxytocin was begun if ex- 
pulsion of the placenta had not occurred within 30 
minutes of fetal expulsion. If expulsion of the products 
of conception had not occurred after 30 hours of 
treatment, the abortion was considered a "failure," and 
alternative means of termination were performed. 
Gestations ranged from 10 to 34 weeks; the number 
of previous pregnancies, from 0 to 12, with 15 patients 
being nulliparous; maternal ages, from 17 to 42 years. 
In 21 patients a probable cause of fetal death could be 
demonstrated. Six patients were rhesus isoimmunized, 
and six had medical complications of either hyperten- - 


sion, chronic renal disease, or diabetes. In five patients, 


pregnancy was associated with gross fetal abnor- 
malities; one pregnancy was associated with a cord ac- 
cident, one patient had amnionitis, and two patients 
were recently postoperative. 


Results 


A total of 47 patients (94 per cent) aborted success- 
fully. Thirteen of the 15 nulliparous patients and all 
but one of the parous patients were successfully 
aborted. A total of 42 patients (84 per cent) aborted 
completely, and five (10 per cent) expelled the fetus - 
but retained all or part of the placenta. The placenta 
was removed by the use of ring forceps and sharp 
curettage. Three patients (6 per cent) failed to expel 
any products of conception. The mean time to expul- 
sion of the fetus was 11.3 hours and ranged from 3.5 to 
27.3 hours. In nulliparous patients, the mean time was 
10.8 hours and in parous patients 11.5 hours. This was 
not a significant difference. The time from injection to 
expulsion was somewhat dependent upon length of ` 
gestation, with the fastest abortion time occurring in 
pauents with a fetus between 100 and 500 grams (not 
significant). All three "failures" occurred in patients in 
whom there was no demonstrable fetus and only pla- 
cental tissue was obtained (Table I). Since the uterus 
was less than 12 weeks' gestation in these patients, suc- 
tion curettage was.utilized. Over all, 68 per cent of the 
patients aborted by 12 hours and 86 per cent by 24 
hours (Fig. 1). The mean number of suppositories used 
before abortion was 3.6. l 

The side effects that occurred were mainly gastroin- 
testinal disturbances and hyperpyrexia. Vomiting oc- 
curred in 30 patients (60 per cent) with a mean number 
of episodes of 3.5. Diarrhea occurred in 30 patients (60 
per cent) with a mean number of episodes of 3.1. Six- 
teen patients experienced chills; five, headaches; two, 
flushing; and one patient had wheezing. Thirty pa- 
tients had a temperature, elevation to 100.4° F. or 
higher, and one patient developed a temperature of 
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105° F. Only one'patient with prolonged ruptured 
membranes had. evidence of intrauterine infection: All 
temperatures, except this -one,. returned. to normal 


after termination of prostaglandin . therapy. : There 3 


were no, patients with cervical injury. 


In, the 31 patients in whom fibrinogen, levels were - 
-obtained, six had levels less than 200 mg: per cent. _ 


Four patients had an estimated blood loss greater than | 


500 ml., and two of these required a blood transfusion. 


Two of these four patients had a low fibrinogen level; 
one patient had a fibrinogen level of 300 mg. per cent, 
and in the final patient.no preabortion fibrinogen level 
was obtained; however, this patient had given a history 
of two prior episodes of postpartum hemorrhage re- 
quiring ‘transfusion.’ One patient with à retained 


placenta, which was. removed by curet prior to:dis- - 


charge, later returned with an. infected incomplete 
abortion: She was treated with antibiotics, and recuret- 
tage was performed. É 


Comment 


` Prior to the advent of prostaglandin, the rationale’ 
for conservative management of missed abortion and 


IUFD had been based on the facts that active interven- | 


tion involved high risks and the majority of patients 
would be delivered spontaneously within three weeks. 

Only a small percentage of patients would experience 
prolonged retention of a dead fetus and'be exposed to’ 


the risk of hypofibrinogenemia. The true incidence of | 


hypofibrinogenemia is unknown, but, in  Pritchard's 
and Ratnoff's? article, eight of 22 patients, with reten- 
tion of the dead fetus for greater than five weeks de- 


veloped ` hypofibrinogenemia. However, this does not , 


take. into account the emotional discomfort experi- 


enced by many patients who know they are carrying a 
dead fetus. Prostaglandin, offers patients an effective: 


and safe technique. 
In the first reports prostagiandiris Ee and Fra were 
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given asan intravefious infusion with a high success 
rate:but severe ‘gastrointestinal. side effects; the poten- 
tial for erythema. at the site of injection and uterine 
hypertonus existed., Both prostaglandins EF, and Fre 
have: been administered via. the’ intra- amniotic and 
extra-amniotic routes.” The success rate was very 
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high, -but these procedures require technical skill. The 
pregnancy, at least for intra-amniotic instillation, has to 


be at least 16 weeks’ gestation. Also, the risk of infec- ' 
tion is increased whenever the uterine cavity is entered. 

‘Systemic administration, whether it is by intramuscu- 
lar injection or intravaginal insertion; appears to be 
more acceptable and technically less difficult. Vaginal 
administration of PGE, is easy, and the only require- _ 
ment is that the patient is not ambulatory for 20 min- 


` utes after i insertion of the suppository. The uterine cav- 
. ity is not éntered. so the risk of infection is reduced. 


Complications such as vomiting and pyrexia subside 
upon termination of therapy. The technique was 100 


‘per, cent successful when a fetus was present, while in 


the eight patients in whom no, fetus was identified there 
were three failures. i ; 1 

* Since all these. patients were less than 12 weeks” ges. 
tation and there was such a high failure rate, a legiti- 
mate alternative may be suction curettage, with the 
awareness that the placental tissue frequently is quite. 


'adherent to the uterine wall and is difficult to remove. 


In our. series the: only serious complication: was: 


hemorrhaging in four patients. This:is probably rè- 
.lated in a significant number of patients to 


hypofibrinogenemia. secondary to fetal death and is not 
caused by an alteration in clotting factors with the use 
of prostaglandin but which may occur with saline. 

. The use of vaginal PGE, appears to be an acceptable 
means'of treating a missed abortion and delivering a 
fetus. which died in utero with.an acceptable risk of 
complications to the patient. 
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Clinical experience in nonstressed antepartum 


cardiotocography 


P. B. TH. TUSHUIZEN* 
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Heeren, The Netherlands 


The condition of the fetus during pregnancy was assessed by 1,763 antepartum 


cardiotocograms made in 386 patients with the use of fetal movements and physiologic 
uterine contractions. There appeared to be a significant correlation between the 
cardiotocograms and the obstetric outcome. (AM. J. OBsTET. GYNECOL. 128: 507, 1977.) 


ANTEPARTUM CARDIOTOCOGRAPH Y has acquired a 
place in assessment of the condition of the fetus during 
pregnancy.'* Useful data may be obtained by exam- 
ination of the cardiotocogram after induction of stress 
(for example by intravenous administration of oxyto- 
cint) and also by monitoring of fetal movements 


and Braxton-Hicks contractions? We have applied the . 


cardiotocograph to the latter phenomena. The purpose 
of this study was to determine whether a correlation 
exists between the antepartum cardiotocogram and ob- 
stetric outcome. 


Materials and method 

The technique, terminology, and definitions used in 
this paper were discussed in an earlier publication.’ ? 
In patients with normal antepartum cardiotoco- 
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grams, the examination was repeated once or twice a 
week. Fach recording lasted at least half an hour. In 
patients with abnormal antepartum cardiotocograms, 
a new recording was made every day. A cardiotoco- 
gram was regarded as abnormal if one or more of 
the following phenomena were present: (1) a baseline 
of fewer than 120 or more than 160 beats per minute 
throughout the recording; (2) any deceleration lasting 
longer than 30 seconds or of an amplitude of more 
than 30 beats per minute; (3) loss of beat-to-beat 
variation throughout the recording, without accelera- 
tions, which are to be considered as a normal reac- 
tion to fetal movements, either spontaneously or pro- 
voked by external stimulation. An acceleration was 
called any transient increase of the antepartum fetal 
heart rate (AFHR), lasting less than 60 seconds. Fetal 


. movements were assessed by the external tocometer. 


They presented as quick changes in the abdominal 
pressure. The term “recurrently abnormal” was ap- 
plied when two or more consecutive cardiotocograms 


. were abnormal. 
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This prospective investigation was carried out dur- 
ing the period from January 1, 1972, to October 1, 
1973. At the end of the study period all the car- 
diotocograms were assessed, according to the above- 


vy: 
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Table I. Patients used in this study 






Antepartum 
CTGs 





Patients 





Total 429 1,854 
Not used in this study á 
Twins | 7 20. 
Gestation <28 weeks 2 5 
Less than 7 days prior 84 > ^66. 
to delivery 
Included in this study 386 . 05414765 


CTG = cardiotocogram, in this and all successive tables. 


Table II. Patients’ ages in years 





No. of patients 






Normal(N) ` 132 24 12 325 
Abnormal (A) E i. 19 16 l — 37 
Recurrently "o 8 9 2 — 3 24 
abnormal l 
(RA) | 
. Total : 15 87 160 84 25 15 386 


Table III. Parity 





N 146 102 55 14 10 395 
A 2] 19 4 iss = 37 
RA 16: 3 3 9 E 24 


Total 183 117 


mentioned criteria, by one of the authors (Tu) who was 
not familiar with the history, course, and outcome of 
the pregnancy. By means ofa coding system, data con- 
cerning the pregnant woman, the child, parturition, 
and the assessment cf each separate cardiotocogram 
were recorded on punch cards, so as to ensure objec- 
tive evaluation. Naturally, at the time of-the recording, 
the physician in charge sometimes drew clinical conclu- 
sions from the cardiotocographic recordings made, es- 
pecially at the-end of the studied period. ` 

The number ‘of patients and the number of car- 
diotograms used in the investigation are listed in Table 


- I. Cardiotocograms of twin pregnancies and pregnan- 


cies of less than 28 weeks' gestation and cardiotoco- 
grams made less than seven days prior to delivery 
were excluded from this study. The patients were 
divided into-three groups, on the basis of the cardioto- 
cograms. (1) the first group consisted of a number of 
patients in whom the last cardiotocogram was normal, 
irrespective of the earlier cardiotocograms (N). (2) 
The.second group of patients consisted of those in 


4 
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Table IV. Numbers of cardiotocograms made per 
patient 






No. of patientis 


N . 108 183 2] 325 
A 17 12 2 - 9 i 37 
RA S 11 -8 9 3 94 


Total - 120 156 70 25 15 386 


Table V. Duration of pregnancy (weeks) at the time 
of parturition 






No. of patients 


N 5 2] 287 325 
A 1l 4 27 f 37 
RA 2 7 14 l 24 
Total 8 32 328 18 386 


Table VI. Clinical diagnosis on the included patients 


l No. of 
Clinical diagnosis patients 
Diabetes mellitus (A to D). l 13. 
Diabetes mellitus of pregnancy 23 
Ruptured membranes in the second half of. 38 
pregnancy 
Eclampsia during pregnancy "e 
Pre-eclampsia during pregnancy 9 
Pre-eclampsia superimposed on pre-existent 16 
hypertension 
Late pre-eclampsia 4 54 
Pre-existent hypertension i 42 
, Hypertension not previously observed | 27 
Postmaturity, 42 49 
Multiparity, 35 yr. 8 


whom only the last cardiotocogram was evaluated as 
abnormal (A). (3) The third group consisted of all pa- 


. tients in whom recurrent abnormal cardiotocograms. 


were recorded (RA). | 

Tables II and III list the patients’ ages and parity, 
respectively; Table IV gives a survey of the total num- 
ber of cardiotocograms recorded per patient. Table V 


‘shows the duration of the pregnancy at the time of 


parturition. In Table VI we have listed some of the 
clinical data concerning the patients included in this 
study. It should be clear that more than one pathologic 
condition may be present in any patient. The remain- 
der of the group consists of patients who had a 
threatened abortion or a narrowed pelvis or in whom 
delivery had not been normal in previous pregnancies. 
In addition, there were several patients in whom no 
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Table VII. Antepartum cardiotocogram and perinatal mortality rate 












Intrauterine 
fetal death 


No. surviving 
children 





N 320 l 
A 34 — 
Rec. A 15 5 
Total 369 6 


Perinatal mortality rate 


Neonatal death* 
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Total 
mortality rate 


Total 


l l l 5 1.54 325 
2 — I 3 8.14 37 
2 l I 9 $1.5 24 
5 2 3 17 4.4 386 


*1; Apgar = 7 after five minutes, pH = 7.25; 2: Apgar < 7 after one minute and =7 after five minutes, pH = 7.25; 3: Apgar < 7 
after five minutes, pH « 7.25; 4: Apgar « 7 after five minutes, pH unknown. 


Table VIII. Asphyxia and acidosis related to the 
antepartum cardiotocograms 






Antepartum . 
CTG 





Apgar score 








Standard 


bicarbonate 






= 7 = 7.25 >17 173 13 6 192 
<17 9 92 I 12 

«7.25 >17 7 l — 8 

«17 5 4 — 9 

<7 >7 = 7.25 217 I5 6 3 24 
<17 2 — — . 2 

«7.95 =17 3 l — 4 

<17 4 2 3 9g: 

<7 <7 = 7.25 >17 l l 1 3 
<17 mun. cep D 2 

«7,95 =17 eee ee — 

<17 6 — 2 8 

Total 225 80 18 273 


Table IX. Assisted deliveries 













Vacuum 















Sponta- 













or for- Breech 
neous Cesarean | cipal ex- (vaginal 
delivery section traction delivery) 









Peale [= [To 


N 259 79.7 20 6.2 29 89 





ME 
17 


52 325 
A 27 73 ] 2.7 5 135 4 108 37 


RA 15 62.5 6 250 2 83 l 4.2 24 
Total 301 78 27° 4 36 93 22 5.7 386 


pathologic findings were encountered, not even retro- 
spectively. 


Results 


Table VII lists the number of live and stillborn in- 
fants and neonatal deaths for the total number of pa- 
üents included in the study. The neonatal mortality 
rate (taken as = 7 days after delivery) was subdivided 


into four groups: 

1. The first group consists of infants with an Apgar 
score of =7 at five minutes and a cord blood pH of 
27.25 (the nonacidotic, nonasphyxiated group). 

2. The second group consists of infants with Apgar 
scores of «7 at one minute and =7 at five minutes and 
a cord blood pH of 27.25 (the nonacidotic, slightly 
asphyxiated group). 

2. The third group consists of infants in whom the 
Apgar score was <7 at five minutes while the pH 
was «7.25. 

4. Finally, there was a group in whom the Apgar 
score was «7 at five minutes, but in whom the pH was 
unknown. 

In 276 patients (71.5 per cent), the pH and standard 
bicarbonate of the cord blood was known immediately 
after delivery. In the remaining patients, this examina- 
tion was not carried out (seven times in the group with 
one abnormal cardiotocogram, three times in the re- 
currentlv abnormal group, and 100 times in the group 
with normal cardiotocograms). We have assumed that 
the fetuses that died in utero had pH values of «7.25 
with a standard bicarbonate of «17 mmoles per liter. 
Table VIII is a classification of the infants according to 
degree of asphyxia and acidosis. This is related to the 
findings of the cardiotocograms made before delivery. 
The number of assisted deliveries (including cesarean 
section) in all patients, including those in whom no gas 
analysis of the cord blood was carried out, is shown in 
Table IX. Table X lists the patients with normal an- 
tepartum cardiotocograms and fetal loss of asphyxia. 
The case histories of patients with recurrently abnor- 
mal antepartum cardiotocograms are summarized in 
Table XI; the histories of those in whom only the last 
antepartum cardiotocogram was abnormal and those 
whose fetuses died in the perinatal are listed in Table 
XII. Correlation of antepartum cardiotocogram with 
fetal outcome is shown in Table XIII. The perinatal 
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Table X. Patients with a normal antepartum cardiotocogram and fetal loss or asphyxia 






Gestational 















Diagnosis 


Gestational 
age at de- 
livery (wk.) 





Delivery _ 


age at de- 
livery (wh.) 
l 9 2 Class A diabetes, cervical insufficiency, transverse lie, prolapsed cord 29 
2 & 3 0 Hypertension 28% 
3 4 3 Abruptio placentae 31 
4 3 2 Premature rupture of membranes + intrauterine infection 29 
5 5 4 Pre-eclampsia, hydramnios, abruptio placentae 39 
6 3 : Hypertension, growth retardation; premature rupture of membranes 33 
7 Zz 1 Pre-eclampsia, growth retardation, acute bradycardia 36 
8 ] 0 EPH gestosis, growth retardation, premature rupture of membranes + hypertonia uteri 37 
9 l 0 Class D diabetes, hypertension 39 
10 3 2 Hypertension, previous stillbirth S.F.D., hypertonia uteri 38 
11 l 0 Epilepsy, heavy sedation 38 


12 2 0 Pre-eclampsia, growth retardation, Class A diabetes 34 Breech 

13 l 0 Growth retardation 30 Vertex 
14 l 0 Pre-eclampsia, growth retardation, Class A diabetes 33% Vertex 

15 .5 4 Hypertension, Class A diabetes 40 - Vertex 

16 | 3 l Hypertension, growth retardation, eclampsia ` 32 Vertex 

17 ] D Growth retardation 40 Vertex 

18* 3 2 Recurring blood loss, pre-eclampsia, growth retardation 33% Cesarean section 
19 3 l -Growth retardation 38 Cesarean section 
20 i 0 Class B diabetes, hydramnion, acute bradycardia 35 . Forcipal extraction 
2i" 3 2 Fibroid and growth retardation, pre-eclampsia, 37 Cesarean section 
22 I G Growth retardation i y o 43(?) Cesarean section 
29'** l © Hypertension 40(?) Cesarean section 
24 l 0 Pre-eclampsia, growth retardation 89 Vertex 

25 2 I Growth retardation . 40 Vacuum extraction 
26 ] 0 Pre-existing hypertension, growth retardation 35 Cesarean section 
27 . 4 0 Pre-eclampsia, premature rupture of membranes 40 Vertex 

28 2 I Previous stillbirth 40 Vertex 

29 ] 0 Hypertension, Class A diabetes i 42 Vertex 

30 1 0 No abnormalities 4] Vertex 

31 1l 0 No abnormalities 40 Vertex 

32 l 0 Previous infertility treatment 39 Breech 

33 1 0  - No abnormalities 40 Vertex 

34 | ] 0 Incomplete abruptio placentae 92 Partus praecipitatus, vertex 
85 2 1 ,No abnormalities 39 Vertex 





*From Tushuizen, P. B. Th., Stoot, J. E. G. M., and Ubachs, J M. H.: AM, i OBSTET. GvNECOL. 119: 638, 1974. Patient 18 = Case 2 


Patient 2] = Case 5; Patient 93 = Case 4. 


" mortality rate in the group of patients with recurrently 
abnormal antepartum cardiotocogram significantly 


exceeds that in the group of patients with nor- | 


mal antepartum cardiotocograms (chi square, 75.06; 
p « 0.001). 


Comment 

The Apgar score depends on a large number of fac- 
tors. In this paper, however, for practical reasons, this 
score has been used as a parameter for the evaluation 


of the clinical condition of the child immediately after 
delivery.5 Although parturition in itself may cause a 
brief deterioration of the child’s condition, it may be 
assumed that an Apgar socre of less than 7 at five min- 
utes is good evidence that a disorder has been present 
for some time or has occurred immediately after deliv- 
ery. As such, it is a distinctly unfavorable prognostic 
sign.? On the other hand, an acidosis immediately post 
partum is not necessarily accompanied by a low Apgar 
score. Similarly, maternal acidosis does not necessarily 
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Standard 


Placenta 
weight 


Birth 
weight 


Apgar score 
bicarbonate 








Delivery (Gm.) (Gm.) (mmol. IL.) Neonatal period 
Vertex: 1,380 — 0 0 — — Stillbirth 
Breech 1,250 220 l 6 -— — Died fifth day, meconium ileus + bowel perforation 
Gesarean section 1,800 500 7 8 7.36 22.2 Died after 24 hours, respiratory distress syndrome 
Vertex . 1,610 410 4 7 7.88 23.0 Died within 24 hours, respiratory distress syndrome 
Cesarean section 2,740 400 l ] 6.82 9.0 Died within 24 hours, multiple congenital anomalies 
Breech 1,110 — 2 6 — — Did well 
Cesarean section — 1,940 — 3 4 7.07 12.7 Down's syndrome 
Cesarean section 1,700 460 2 5 7.05 e ERZ Did well 
Vertex 3,450 — 4 4 7.18 15.5 Did well 
Vacuum 2,500 520 I 6 6.88 7.8 Did well 
Vertex 3,830 720 4 6 7.36 29.2 Did well 
Birth Placenta Apgar score pH Standard 
weight weight ` umbilical bicarbonate 
(Gm.) (Gm.) vein (mmol. iL.) Neonatal period 
1,180 150 0 0 — — Stillbirth 
700 100 0 0 — — Stillbirth 
820 230 0 0 — — Stillbirth 
4,000 800 0 0 — — Stillbirth 
1,280 280 0 0 — — Stillbirth 
2,460 500 1 8 — — Anencephalus, died within 24 hours 
950 350 1 3 Tels 14.6 Died within 24 hours, respiratory distress syndrome 
1,600 — 3 6 7.31 23.0 Multiple congenital anomalies 
2,980 — 6 8 7.28 18.0 Died within 2 days, intestinal perforation caused by 
ischemic necrosis 
2,000 400 6 6 7.27 16.2 Did well 
2,310 300 1 2 7.19 14.9 Did well 
3,380 360 "4 8 7.17 17.0 Did well 
2,490 450 6 9 7.11 13.7 > Did well 
2,260 360 5 8 7.27 17.3 Did well 
1,850 380 6 8 7.29 22.0 Did well 
3,140 460 9 10 7.34 — 16.4 Did well 
2,730 400 8 9 7.25 18.0 Did well 
2,900 430 8' 10 7.28 18.2 Did well 
2,860 500 8 9 7,35. 18.2 Did well 
3,080 480 9 10 7.35 21.0 Did well 
3;140 — 8 10 7.32 20.0 Did well 
3,370 440 8 9 7.33 22.0 Did well 
1,250 290 8 9 — — Did well 
3,120 420 7 9 — -— Did well 





affect the clinical condition of the child. It may be sup- 
posed, however, that in marginal cases the reserve ca- 
pacity of the child's buffer system is activated so that a 
metabolic acidosis, compensated or not, may develop. 


In such cases the acidosis manifests itself as a lower: 


Apgar score after one and/or five minutes. As a rule, a 
transient disorder during: parturition manifests itself 
with respiratory acidosis and with an Apgar score after 
one minute of less than 7. Accordingly, in longer last- 
ing disorders, the best parameters at the time of birth 


would appear to be the combination of acid-base bal- 
ance and the Apgar score after five minutes. However, 
these parameters may be markedly influenced by the 
i rapidity and intensity of resuscitation (for example, 
buffer therapy, intubation, etc.) In this paper we have 
postulated that the crucial values for cord venous blood 
are: a pH of 7.25 or more and a standard bicarbonate 
not exceeding 17 mmol. per liter. No correction was 
applied to patients who had elective cesarean sections, 
but it may be assumed that because of the absence of 
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Table XII. Patients with only the last antepartum cardiotocogram abnormal and perinatal death 













Gra- 


vidity Diagnosis 


36 1 i Growth retardation, recurring 
blood loss : 

37 3 2 Hydramnios, hypertension, class 
A diabetes 

38 2 2 Recurring blood loss, growth re- 


tardation, class A diabetes 




















Viable 


neonate 


Perinatal 
mortality rate 


Antepartum 
CTG 


















Gestational Both 
age at de- weight 
levery (weeks) Delivery (Gm.) 


42 Vertex 1,950 350 
37 Vertex 2,070 680 
31 Breech . 1,460 400 






Five-miniute 
apgar score 


Chi square 





N. 5 320 9 816 ; 
A. 3 34 6.634, p < 0.05 2 35 0.78, not significant 
RA g “45 75.06, p < 0.001 9 15 55.1, p < 0.001 


the stress of vaginal delivery, the pH and the standard 
bicarbonate levels in healthy infants should, if any- 
- thing, be higher. 

Of 325 infants with normal antepartum cardiotoco- 
grams, one died intrauterine, four died in the neona- 
tal period, and six had signs of asphyxia at five min- 
utes (Table X). The neonatal: deaths occurred either 
as a result of an acute calamity during parturition, 
prematurity, or some congenital anomaly. Asphyxia 


in three cases could be attributed to an acute calam- ' 
ity during parturition (Patients 7, 8, and 10). In Patient - 


6, prematurity combined with breech presentation 


and rupture of the membranes long before delivery 


would appear to be an adequate explanation. Patient 
11 had a low Apgar score and normal blood gas 
levels but the mother was heavily sedated. The aci- 
' dotic asphyxia in Case 9 cannot be explained: the 
cardiotocogram remained normal throughout labor 
and no acute calamities occurred. 
Of the 24 infants born of mothers with recurrently 


‘abnormal antepartum cardiotocograms, nine died in. 


the perinatal period (Table XI) and five died in utero. 
In Patients 12, 13, 14, and 16 this could be attributed to 
placental insufficiency; the death of Child 15 could 
. not be explained. Four children died neonatally. In 

Patient 18, extreme placental insufficiency was again 
encountered, Patients 17 and 19 had congenital ab- 


1 


normalities, and Patient 20 died of ischemic intestinal: 
necrosis after umbilical catheterization. The antepar- 
tum cardiotocograms of this infant exhibited pro- 
longed variable decelerations and those made during 
labor exhibited acute bradycardia. Among the surviv- 
ing infants with recurrently abnormal antepartum car- 
diotocograms, two showed signs of asphyxia at five 
minutes despite cesarean section (Patients 21 and 22) 
and had compensated or decompensated metabolic 
acidosis. Patients 23 and 24 were not asphyxiated at 
five minutes, but the cord blood revealed the presence 
of a metabolic acidosis. In Patients 25 to 33 there was 
no asphyxia at five minutes and no acidosis. In Patients 
34 and 35 it is known only that there was no asphyxia. 
In Patient 26, elective cesarean section was carried out 
on the assumption that there was persistent umbilical 
cord compression. Át operation an extreme torsion 


' with stricture of the umbilical cord was indeed encoun- 


tered. 

. Patients 25, 29 and 32 repeatedly showed decelera- 
tions coincident with spontaneous hypertony of the 
uterus. During delivery the cardiotocograms remained 
normal in two patients, while in Patient 25 vacuum 
extraction was performed because of variable decelera- 
tions. Patients 30, 31, and 33 showed normal accelera- 
tion patterns with persistent bradycardia antepartum; 
no decelerations were seen. There were no difficulties 


- Placenta 
weight 
(Gm.) 
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pH 
umbilical 
vein 


Standard 
bicarbonate 


(mmol./L.) 









Neonatal period 


Died within 24 hours, 
multiple congenital 
anomalies 

Died within 24 hours, 
multiple congenital 
anomalies 

Died within 24 hours, 
respiratory distress 
syndrome and mul- 
tiple congenital 
anomalies 


during labor or the neonatal period, and there were 
no signs of any congenital heart defects. Patients 27, 
28, 34, and 35 exhibited mild variable decelerations 
after fetal movements. | 
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We found, therefore, that seven patients (28, 29, 30, 
31, 32, 33, and 35) had spontaneous vaginal deliveries 
despite recurrently abnormal antepartum cardiotoco- 
grams. Despite this recurrent abnormality, there was 
no evidence of asphyxia or acidosis. In all these pa- 
tients the cardiotocograms were regarded as abnor- 
mal because of the presence of persistent bradycar- 
dia, mild variable decelerations in response to fetal 
movements, or decelerations that followed spontane- 
ously occurring uterine hypertony. It would appear, 
therefore, that only in such situations it is justifiable 
to await spontaneous delivery. 

In all other cases of recurrently pathologic antepar- 
tum cardiotocograms, the risk of intrauterine death, 
intrapartum death, and neonatal asphyxia or acidosis is 
high unless the pregnancy is rapidly terminated. It 
goes without saying that in these cases the possibility of 
congenital abnormalities has to be taken into account. 
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Amniotic fluid testosterone and follicle-stimulating 
hormone in the determination of fetal sex 


SERGE BELISLE* 
MONTSERRAT pEM. FENCL 
DAN TULCHINSKY 


Boston, Massachusetts 


To determine whether hormone analysis could be used for accurate determination of fetal 
sex, we measured testosterone (T) and follicle-stimulating hormone (FSH) in 130 amniotic 
fluid samples at midgestation. The mean unconjugated T in amniotic fluid of 73 patients, 
carrying male fetuses was 202 pg. per milliliter (95 per cent confidence limits [CL]: 70 to 
580) and all but three had levels higher than 90 pg. per milliliter. The mean amniotic fluid 
unconjugated T for 49 patients carrying female fetuses of 41 pg. per milliliter (95 per cent 
CL: 11 to 125) was fivefold lower than that for the male fetuses and all but three patients 
carrying female fetuses had amniotic fluid T levels of 90 pg. per milliliter or lower. The 
mean amniotic fluid FSH of 0.7 ml.U. per milliliter (95 per cent CL: «0.5 to 3.4) for subjects 
with male fetuses was tenfold lower than that for patients with female fetuses. Amniotic fluid 
FSH levels less than 2.0 ml.U. per milliliter were found in 88 per cent of patients carrying 
male fetuses and in only one patient with a female fetus, and levels greater than 10 mi.U. 
per milliliter were found in those with female fetuses only. In eight patients (7 per cent of 
cases), neither amniotic fluid T nor FSH determinations were indicative of fetal sex. 
Measurement of unconjugated T and FSH in amniotic fluid may be an adjunct to other - 
methods of determining fetal sex. (Am. J. OBSTET. GYNECOL. 128: 514, 1977.) 


KARYOTYPIC ANALYSIS of cultivated amniotic fluid 


cells is currently the most reliable method of fetal sex 
determination.’ However, it is expensive and time con- 


suming. It has been utilized either alone or, more fre- 


quently, in combination with Barr body counts and 
Y-chromosome fluorescence of the uncultivated am- 
niotic fluid cells.* The latter technique is more rapid 
and practical but less accurate than karyotypic 
analysis.?7? 

A few investigators have explored the possibility of 
using midtrimester amniotic fluid hormone analysis for 
the determination of fetal sex. Giles and associates" re- 
ported that amniotic fluid testosterone (T) levels for 
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male fetuses were significantly higher than those for 
female fetuses, and Lox and associates? suggested that 
these differences could be used for accurate determi- 
nation of fetal sex. Amniotic fluid follicle-stimulating 
hormone (FSH) and luteinizing hormone (LH) concen- 
trations of patients carrying female fetuses were re- 
ported by Clements and associates"? to be much higher 
than those of patients with male fetuses and to corre- 
late well with fetal blood concentrations of these hor- 
mones. | 

The purpose of this investigation was to determine 
whether hormone analysis of amniotic fluid could be 
used to accurately predict fetal sex. In this communica- 
tion we report on the validity and limitations of amnio- 
tic fluid FSH and T measurements for the determina- 
tion of fetal sex at midgestation. 


Materials and methods 


A total of 130 patients scheduled to undergo abor- 
tion by amnioinfusion of prostaglandin at 14 to 20 
weeks' gestation participated in this study. Ten millili- 
ters of amniotic fluid was withdrawn prior to instillation 
of prostaglandin, and the amniotic fluid was frozen at 
—20* C. until analyzed.. Amniotic fluid contaminated 
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with blood was excluded from this study. Gestational 
age was determined in each case by menstrual history, 
uterine size, and the weight and crown-rump length of 
the abortus." In cases where menstrual history was un- 
reliable, the latter two criteria were used to determine 
gestational age. Fetal sex was determined by macro- 
scopic examination of the genitalia and, if doubt ex- 
isted, by direct microscopic examination of the gonads. 

Hormone determinations. Amniotic fluid T and 
FSH were measured by radioimmunoassay as previ- 
ously described.” !? The coefficients of variation were 
below 12 per cent. 

Measurement of ‘T-glucuronide was performed fol- 
lowing enzymatic hydrolysis.“ In brief, 2,000 c.p.m. of 
tritiated @H) T-glucuronide obtained from New En- 
gland Nuclear, Boston, Massachusetts (specific activity, 
40 Ci per millimole, over 95 per cent purity) was added 
to 3 ml. of amniotic fluid. Amniotic fluid samples were 
then extracted with 10 ml. of anhydrous diethyl ether 
(Mallinckrodt Chemical Works, St. Louis, Missouri) to 
remove unconjugated steroids. The aqueous phase was 
then submitted to an overnight enzymatic hydrolysis 
with 1,000 LU. per milliliter of bovine liver 


‘B-glucuronidase (Sigma Chemical Co., St. Louis, 


Missouri) in acetate buffer, pH 4.6 at 40? C. The liber- 
ated T was then extracted with diethyl ether, 
chromatographed on celite columns, and measured by 
radioimmunoassay.? Recovery after hydrolysis and 
chromatography was 68 X8 per cent (mean + 
5D. 

Measurement of T-sulfate was made following sol- 
volysis.? In brief, 3 ml. of amniotic fluid was extracted 
with ethyl ether to remove unconjugated steroids and 
was then subjected to solvolysis. Since labeled T-sul- 
fate was not available, we have used ?H-dehydro- 
epiandrosterone sulfate (DS) (specific activity, 10 to 
30 Ci per millimole) to monitor the adequacy of the 
solvolysis. In previous experiments where samples con- 
taining known amounts of unlabeled T-sulfate and 
?H-DS were submitted to solvolysis, we found good re- 
covery (95 + 3 per cent; mean + S.D.) of the added 
T-sulfate, indicating that the solvolytic cleavage of 
°H-DS closely reflected that of T-sulfate. Furthermore, 
in each assay, samples containing known amounts of 
T-sulfate were submitted to solvolysis and were run as 
controls. Following solvolysis, the samples were re- 
extracted with ether, and an aliquot of the extract was 
evaporated and counted by liquid scintillation spec- 
trometry to determine the efficiency of the solvol- 
ysis (77 + 6 per cent; mean + S.D.). A total of 2,000 
c.p.m. of *H-T (specific activity, 40 to 60 Ci per milli- 
mole) was then added to the ether extract containing 
the liberated T, and chromatography was carried out 
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Fig. 1. Unconjugated T, T-glucuronide, and T-sulfate con- 
centrations in amniotic fluid of patients with male and female 
fetuses at 14 to 20 weeks’ gestation. The middle line of each 
bar represents the mean, and the upper and lower limits rep- 
resent the 95 per cent confidence limits of each group. Each 
point represents an individual patient. 


on celite columns. The fraction containing T was mea- 
sured by  radioimmunoassay.? Recovery after 
chromatography was 76 + 8 per cent (mean x S.D). 
In calculating the concentrations of T conjugates, cor- 
rections were made for differences in molecular 
weights between the unconjugated and conjugated es- 
ters of T and for losses during the solvolysis and 
chromatography. Because of the positive skewness of 
the data, geometric means and 95 per cent confidence 
limits were calculated. Student's t tests were performed 
in logarithmic scale for the same reason. For the calcu- 
lations, undetectable hormone levels were considered 
to be the lowest levels detected by the method, i.e., 0.5 
mI.U. for FSH and 10 pg. per milliliter for unconju- 
gated T. 


Results 


Unconjugated and conjugated T. The concen- 
trations of T-glucuronide, T-sulfate, and unconju- 
gated T in amniotic fluid of patients at 14 to 20 weeks' 
gestation are presented in Fig. 1. The mean and 95 per 
cent confidence limits for male and female fetuses are 
presented. No significant correlation was found be- 
tween unconjugated T and gestational age in fetuses of 
either sex. A total of 73 amniotic fluid samples from 
patients with male fetuses and 49 from patients with 
female fetuses were analyzed for unconjugated T con- 
centrations. The mean concentration of unconjugated 
T for male fetuses was 202 pg. per milliliter (95 per 
cent confidence limits [CL]: 70 to 580), and all but 
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FEMALE 


Fig. 2. Amniotic fluid FSH concentrations of patients with 
male and female fetuses at 14 to 20 weeks’ gestation. The 
middle line of each bar represents the mean, and the upper 
and lower limits represent the 95 per cent confidence limits of 


each group. The dots represent individual patients. V indi- 


cates undetectable levels. 


three patients (70 of 73) with male fetuses had amniotic 
fluid levels higher than 90 pg. per milliliter. Such high 
amniotic fluid levels were found in only three of the 49 
patients with female fetuses. The finding of amniotic 
fluid T higher than 90 pg. per milliliter was therefore 
associated with a male fetus in 96 per cent of the cases, 
and this frequency exceeded 98 per cent when amnio- 
tic fluid T levels were greater than 115 pg. per millili- 
ter. Amniotic fluid T levels higher than 125 pg. per 


milliliter were not associated with any female fetuses ` 


and were observed in 81 per cent of male fetuses. 
The mean amniotic fluid T concentration of patients 
carrying female fetuses of 41 pg. per milliliter (95 
per cent CL: 11 to 115) was fivefold lower than that 
of patients carrying male fetuses (p < 0.01), and all but 
three patients (46 of 49) had amniotic fluid levels of 90 
pg. per milliliter or lower. In contrast, only three of the 
73 subjects with male fetuses had such low amniotic 
fluid testosterone. When amniotic fluid T levels were 
lower than 90 pg. per milliliter, the incidence of female 
fetuses was approximately 94 per cent. This frequency 
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reached 97 per cent when amniotic fluid T levels were 
below 70 pg. per milliliter. No male fetuses were found 
in patients with amniotic fluid T lower than 40 pg. per 
milliliter, whereas 24 of the 49 patients with female 
fetuses had such low amniotic fluid T levels. 

The mean amniotic fluid T-glucuronide concentra- 


tion of 267 pg. per milliliter (95 per cent CL: 34 to 


2,000) in 24 patients carrying male fetuses was twofold 
higher than the mean concentration of 123 pg. per 
milliliter in 18 patients carrying female fetuses 
(p < 0.05; 95 per cent CL: 30 to 540). A positive corre- 
lation between T-glucuronide and unconjugated T 
concentrations was found (r = 0.494, p < 0.01) for the 
entire group. However, it is of interest that one patient 
carrying a male fetus had a very high amniotic fluid 
T-glucuronide (670 pg. per milliliter) and low amniotic 
fluid unconjugated T level (83 pg. per milliliter), 
perhaps suggesting rapid conjugation of T in this pa- 
tient. 

The mean amniotic fluid T-sulfate concentration of 
480 pg. per milliliter (95 per cent CL: 260 to 860) in 13 
patients with male fetuses was not significantly differ- 
ent from that of eight patients with female fetuses (525 
pg. per milliliter; 95 per cent CL: 180 to 1,400: 
p > 0.05) (Fig. 1). The mean amniotic fluid T-sulfate 
concentration was significantly higher than the mean 
T-glucuronide concentration only in pregnancies asso- 
ciated with female fetuses (p < 0.01) whereas no 
significant difference was found for patients carrying 
male fetuses (p > 0.05). 

FSH values. Amniotic fluid FSH levels of patients 
with male and female fetuses at 14 to 20 weeks' gesta- 
tion are shown in Fig. 2. No significant correlation was 
found between FSH levels and gestational age for 
fetuses of either sex. Patients carrying male fetuses had 
amniotic fluid FSH levels which ranged from less than 
0.5 to 8.6 mI.U. per milliliter with a mean of 0.7 (95 
per cent confidence limits: < 0.5 to 3.4 mI.U. per mil- 
liliter). All patients but one who were carrying female 
fetuses showed values ranging from 2 to 32 mI.U. per 
milliliter with a mean of 7.5 mI.U. per milliliter (95 per 
cent confidence limits: 1.8 to 42.2), which was | 
significantly higher than that observed for patients 
with male fetuses (p « 0.01). One subject with a female 
fetus who had an extremely low T level (< 10 pg. per 
milliliter) also had a very low FSH level (< 0.5 mI.U. 
per milliliter). Seven patients carrying male fetuses and 
22 carrying female fetuses had amniotic fluid FSH 
which ranged from 2 to 8.6 mI.U. per milliliter. When 
amniotic fluid FSH was higher than 3.5 mI.U. per mil- 
liliter the frequency of a female fetus was 90 per cent. 
FSH values higher than 9 mI.U. per milliliter were 
found only with female fetuses, but only 13 of 37 sub- 
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jects witk female fetuses had such high FSH values (35 
per cent). In contrast, when amniotic fluid FSH, levels 
were lower than 2 mI.U. per milliliter, the frequency of 
a male fetus was 98 per cent and 53 of 60 patients 
carrying male fetuses had such low levels. 

Fig. 3 illustrates T/FSH ratios for male and female 
fetuses at 14 to 20 weeks' gestation. Negative correla- 
tion between T and FSH was found for the entire 
group (r = —0.47, p< 0.01). The mean T/FSH ratio 
for male fetuses of 286 (95 per cent confidence limits: 
26.3 to 3,130) was fifty-seven—fold higher (p < 0.01) 
than tha: observed for female fetuses (4.9; 95 per cent 
CL: « 1 to 28). A ratio of 40 or higher was observed 
only wita male fetuses (55 of 60 male fetuses) and a 
ratio of five or lower was observed only with female 
fetuses (19 of 37 patients). | 

Table I presents amniotic fluid T and FSH concen- 
trations and T/FSH ratios found with eight male and 
eight female fetuses in cases where T fell in the gray 
zone, defined as the zone which encompasses the area 
between the upper and lower 95 per cent confidence 
limits for levels with female and male fetuses, re- 
spectively (70 to 125 pg. per milliliter). Table I also 


presents the level for one male fetus in a case where T. 
levels were below the normal male range (43 pg. per 


milliliter). In this group of 17 patients FSH was helpful 
in predicting six male and three female fetuses. T/FSH 
did not help to predict the sex of any of the remaining 
fetuses (three male and five female fetuses). 


Comment 


Meastrement of unconjugated T in amniotic fluid at 


midpregnancy may help in determining fetal sex. In 
our study, the frequency of male fetuses was 96 per 
cent when amniotic fluid T exceeded 90 pg. per millili- 
ter and the frequency of female fetuses was 94 per cent 
when amniotic fluid T fell below 90 pg. per milliliter. 
The further T levels were from 90 pg. per milliliter, 
the greater was the probability of accurately determin- 
ing fetal sex. ‘Thus amniotic fluid T levels higher than 
115 pg. per milliliter were associated with male fetuses 
with a 93 per cent probability, and no patient carrying 
a female fetus had levels which exceeded 125 pg. per 
milliliter. Conversely, amniotic fluid T levels lower 
than 70 pg. per milliliter were associated with female 
fetuses with 98 per cent probability, and no male fetus 
was found when amniotic fluid T was below 40 pg. per 
milliliter. 

Prediction of fetal sex was difficult in patients in 
whom the amniotic fluid T fell in the “gray zone” (70 to 
125 pg. per milliliter), Twelve per cent of male fetuses 
and 14 per cent of female fetuses were associated with 
such intermediate levels. In addition, one patient with 
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Fig. 3. Amniotic fluid T/FSH ratio of patients with male and 
female fetuses expressed as picograms per milliliter over 
milli-International Units per milliliter. Each dot represents a 
ratio of an individual patient. The upper and lower limits of 
each bar represent the 95 per cent confidence limits, and the 
middle line indicates the mean level of each group. V repre- 
sents a ratio of less than 1. 


a male fetus had an unusually low amniotic fluid T of 
43 pg. per milliliter. Our values of amniotic fluid T for 
male and female fetuses are in agreement with those 
reported in the study of Young and associates,!? but 
our levels for male fetuses are higher than those re- 
ported by Giles and associates? and Lox and associates.? 
The overlap of amniotic fluid T for male and female 
fetuses is in agreement with the reported overlap of T 
levels for male and female fetuses in amniotic fluid? as 
well as in fetal blood at midpregnancy.!* !? It should 
also be noted that T levels in amniotic fluid amount to 
only 5 to 10 per cent of the corresponding fetal or 
maternal plasma levels and that blood contamination 
may greatly affect amniotic fluid T concentration. 

In contrast to the sex differences found for amniotic 
fluid unconjugated T and T-glucuronide, no such dif- 
ferences were found for T-sulfate concentrations. The 
higher concentration in both sexes for T conjugates 
perhaps may be due to rapid conjugation of T by the 


fetus, ? coupled with a slow clearance of T conjugates 


from the amniotic fluid. 
Amniotic fluid FSH levels appear to be as useful as 
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Table I. Amniotic fuid T and FSH concentrations and T/FSH ratios in nine patients with male and eigat . 
"patients with female fetuses in whom sex could not be determined by measuring amniotic fluid T levels 


FSH TIFSH T FSH d 
| (bg. m ) (ml.U. /ml.) ratio (pg./ml.) (mI.U./ml.) ratio 

6.5. 
2.4 

21.0% 

7 13:0* 
5.0 
5.8 
8.5 

28.5* 


<0.5* 
He «0.5* 
98 <0.5* 
100 «0.5* 
83 8.9 
95 «0.5* 
70 7.6 
115 . <0,5* 
4l |. 7 87 
Predictive levels* 2125 «1.0 


190* ; 107 


Female fetuses 


>40 <70 »10.0 (— «50 


“Levels which were considered predictive of fetal sex (798 per cent probability of correct prediction). 


amniotic fluid:T for the determination of fetal sex. . 


Amniotic fluid FSH levels of «2 mI.U. per milliliter 
were compatible with male fetuses in 93 per cent of the 
cases, and 88 per cent of subjects with male fetuses had 
such low values. Conversely, amniotic uid FSH levéls 
© higher than 9'mI.U. per milliliter were seen in the 
presence of female fetuses only (35 per cent of cases). 
FSH levels of 2 to 10 mLU. per milliliter were not 
indicative of fetal sex, and 13 per cent of male fetuses 
and 65 per cent of those associated with female fetuses 


had such intermediate levels. The overlap of FSH - 
levels of male and female fetuses is in agree- 


ment with the report of Clements and associates.'? 
Therefore, it appears that FSH determinations may be 
useful mainly for predicting male fetuses, whereas 
their usefulness in predicting female fetuses is limited. 

The negative correlation between amniotic fluid 
FSH and T levels may imply that one may depend on 
the other, perhaps as a result of a negative feedback by 
the male gonad on pituitary secretion of FSH. This 
may be the reason that several patients with inter- 
mediate levels of T (70 to 125 pg. per milliliter) tended 
to have intermediate FSH levels. Of our 17 patients 
with intermediate amniotic fluid T, nine had amniotic 
fluid FSH levels which were indicative of fetal sex. The 
T/FSH ratio which takes into consideration the nega- 


tive correlation between T and FSH did not help in the 


prediction of fetal sex in any of the remain:ng eight 


patients. 

The practical application of this method fcr the de- ' 
termination of fetal sex should be considered. Results 
of T measurements can be obtained within 24 hours 
whereas the results of FSH measurements can be ob- 
tained within three days. The over-all accurazy of this 
method and its cost would match well with that method 
in which Barr body counts and Y-chromosom? fluores- 
cence of uncultivated amniotic fluid cells are used. Al- 
though this method is less. accurate than that of 
karyotypic analysis of cultivated amniotic fluid cells, the 
latter technique is expensive and has the “ollowing 


‘shortcomings: two weeks are required for obtaining 


results, fetal cells may fail to grow, and contamination 
with the maternal cell line may cause erroneous re- 
sults.?? Therefore, it appears that hormone analysis of 
amniotic fluid may be used to complement oae of the 
cytologic methods used for the determination of fetal 
sex. 


The authors would like to thank Dr. Eddmgton Y. 
Lee of Harvard Medical School for the statistical 
analysis of the data, Meichu Lee for excellent technical 
assistance, and: Linda Babbitt for the typing of the 
manuscript. 
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The neonatal intensive-care unit at Fitzsimons Army Medical Center admits approximately 
350 infants each year. At least half of these infants are referred, and, since 1973, there has 
been a steady increase in antenatal referrals. In 1975, in utero referrals exceeded neonatal 
referrals. The entire perinatal population of two referring: hospitals was retrospectively . 
evaluated i in order to compare neonatal and in utero transfers. The neonatal transfers had a 
higher-than-predicted mortality rate, while the in utero referrals had not only a 
lower-than-predicted mortality rate, but the survivors had a shorter hospital stay. The 
combined neonatal/perinatal regionalization program resulted in a perinatal mortality rate of 
eight and 7.6 per 1,000 births in the two hospitals during the E period. (AM: J. GESTEN 


GYNECOL. 128: 520, i) 


THE DEVELOPMENT of regional neonatal intensive- 
care centers has resulted in a marked decline in the 


neonatal mortality rate.” In areas where no regional 


center exists, improved mortality rates have occurred 


As a result, a number of re- 
gional transport systems.designed to transport critically 
ill neonates to intensive-care centers have been devel- 
oped.* ? Success of such a system requires a large in- 
vestment in trained transport personnel and reliable 


equipment??? 


Utilization of currently available antenatal diagnostic - 


techniques coupled with prenatal care has allowed ob- 
stetricians to: predict 50 to 70 per cent of those preg- 
nancies at risk for adverse outcome.?"'^ Improved 
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management of these high-risk pregnancies, including 
antenatal transfers to tertiary-care centers, should re- 


sult in lower neonatal mortality rates and lessen poten- 
tial E ds implicit i in transporting Ee) ill neo- 
nates.! 

Fitzsimons Army Medical Center (FAMC) has seen a 
steady increase in maternal transports so that these 
transports now exceed neonatal referrals (Fig. 1). A 
comparison of all antenatal and neonatal transfers to 
FAMC in 1974 revealed the antenatally transferred pa- 
tients had a higher predicted mortality rate due to 
lower birth weight and gestational age. Yet, the 
mortality rate of infants transported in utero was 
significantly lower than the neonatal transports.!? Al- 


though this suggests maternal transports may decrease 


the neonatal mortality rate, these differences could be 
due to differences in the types of patients referred. - 
Would the neonatal transfer mortality rate be the same 

if nohreferred babies were included? In order to an- 


-swer this and other questions, the entire perinatal 


population. of two referring Hospitala were "elyainateo 
fora 17 month period. 


' Methods 


All deliveries occurring at or referred on two local 
military hospitals between January 1, 1974, and May - 


- 
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31, 1975, were reviewed. No specific guidelines for pa- 
tient referral were utilized; however, both hospitals 
were encouraged to transfer any high-risk mother or 
infant. A 24 hour, 7 day a week consultation with the 
obstetric or neonatal units at FAMC was available by 
direct-dial (autovon) telephone service. Each consulta- 
tion included an offer to accept the patient in transfer 
at FAMC. Monthly in-service programs at the two hos- 
pitals were conducted by FAMC Pediatric and Obstet- 
rical Departments. The programs were designed for all 
staff personnel (physicians, nurses, nurse clinicians, 
etc.) at the referring units. 

The two hospitals tended to differ slightly in the 
communities served. Hospital A was located in a uni- 
versity campus setting, had a lower delivery rate (370 
births per year), and utilized obstetricians, pediatri- 
cians, and family practicioners to deliver perinatal care. 
Hospital B served a community consisting of young 
recruits and enlisted personnel, delivered approxi- 
mately 920 infants per year, and utilized only obstetri- 
cians and pediatricians to provide perinatal care. 

Transportation of patients from Hospitals A and B 
to FAMC was accomplished by either ambulance or 
helicopter. Mothers transported antenatally, not in 
labor or not acutely ill, were transported by ambulance 
utilizing attendants from the referring hospital. Criti- 
cally ill infants, mothers in labor or at risk for imminent 
delivery were transferred by helicopter utilizing per- 
sonnel and equipment from the Military Assistance to 
Safety in Transportation (MAST) unit located at Hos- 
pital B. Physicians or medical personnel accompanying 
the patient were from the MAST organization and/or 
the referring hospital. Hospital B and FAMC maintain 
a liaison and teaching service for the MAST unit with 
regard to pediatric and neonatal transport. 


Results 


During the 17 month period reviewed, 2,051 infants 
were delivered at and 31 pregnant mothers were trans- 
ferred from the two referring hospitals. 

Populations (Table I). Hospital A is located in a sub- 
urban setting and serves personnel associated with an 
academic institution. The delivery rate was approxi- 
mately 370 live births per year. Perinatal care was de- 
livered by obstetricians, pediatricians, and occasionally 
family practitioners. A total of 746 infants were born at 
this hospital during the study period. A total of 36 (4.8 
per cent) had birth weights less than 2,500 grams and 
41 (5.5 per cent) had gestations of 37 weeks or less. 

Hospital B is a larger, more urban hospital serving a 
population of largely young recruits or enlisted per- 
sonnel. Deliveries during the study period occurred at 
a rate of approximately 920 live births per year. Care is 
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Table I. Hospital populations 


Hospital A Hospital B 


Total deliveries 746 1,305 
«2,500 grams 36 (4.8%) 96 (7.4%) 
<37 weeks’ gestation 41 (5.596) 113 (8.7%) 

Patients transferred 24 (3.296) 38 (2.9%) 
Neonatal 14 17 
Antenatal 10 21 

Perinaial mortality rates 8 per 1,000 7.6 per 1,000 

births births 


Table II. Indications for referral 






Neonatal 





Antenatal 


Diagnosis 


Onset of labor «37 14 . Respiratory distress 17 
weeks syndrome 
Rupture membranes 5 Congenital heart 3 
<37 weeks disease 
Pre-eclampsia 4 Congenital anomalies 3 
Vaginal bleeding 2 . Meconium aspiration l 
Rh sensitization 2 Sepsis l 
Other _4 . Pneumonia l 
31 Asphyxia neonatorum l 
Other 4 


31 


provided by obstetricians and pediatricians. A total of 
96 (7.4 per cent) of births were 2,500 grams or less and 
113 (8.7 per cent) were 37 weeks’ gestation or less. 

Although Hospital B was larger and delivered 
slightly more low birth weight and premature infants, 
the relative referral rates from the two hospitals were 
not different. Hospital A referred 1.9 per cent of its 
neonates and 1.3 per cent of its pregnant mothers for 
an over-all transfer rate of 3.2 per cent. Hospital B 
referred 1.3 per cent of its neonates and 1.6 per cent of 
its pregnant mothers for an over-all transfer rate of 2.9 
per cent. Hospital A referred 14.6 per cent of its pre- 
matures and 16.5 per cent of its low birth weight in- 
fants while Hospital B referred only 10.6 and 10.4 per 
cent of its patients, respectively. 

Transferred patients. A total of 62 patients were re- 
ferred to FAMC from these two hospitals. Thirty-one 
(50 per cent) were neonatal transfers and 31 (50 per 
cent) were antenatal transfers. Hospital A referred 24 
patients, 10 (41.6 per cent), antenatally and 14 (48.4 
per cent), neonatally. Hospital B referred 38 patients, 
21 (55.2 per cent), antenatally and 17 (44.8 per cent), 
neonatally. 

A comparison of birth weights, gestational ages, rea- 
sons for referral, and outcome of the neonatal and an- 
tenatal transfers revealed no differences between Hos- 
pitals A and B. The patients were therefore grouped as 
either antenatal or neonatal transfers regardless of the 
hospital of origin. 
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Table III. Patient information 


Birth weight 1,927 + 615 2,472 + 904 <0.005* 
(Gm.) 

Gestational 33.7 + 3.0 37.1 + 4.5 <0.005* 
age (wk.) 

Mortality 
rate (%) 
Actual 16.1 32.3. N.S.* 
Predicted — 200 NF — jpg^P < 0051 

Hospital stay 15.5 £8.3 19.1 + 11.6 <0.05* 


(days) (survi- 
vors only) 


*p values with Siudent’s t test. 
tp values by chi-square analysis. 


Table IV. Cause of death 










Antenatal Neonatal 






Cause 
of death 


Severe RDS Severe RDS 2 
RDS with DIC : RDS with intracranial 2 
hemorrhage 
RDS with ] Asphyxia with intracranial l 
intracranial hemorrhage 
hemorrhage ; 
Group B beta ] | Hydrops with intracranial l 
streptococcal hemorrhage 
sepsis E 
5 Ásphyxia with pulmonary l 
hemorrhage 
Asphyxia only l 


bemi 


Hypoplastic left ventricle 
Group B beta streptococcal 
sepsis 


aed 


RDS = Respiratory distress syndrome; DIC = dissemi- 
nated intravascular coag. 


Table 11 lists the reasons for referral for both groups 
of patients. Onset of labor or rupture of membranes at 
less than 37 weeks estimated gestational age accounted 
for 19 (61 per cent) of the antenatal referrals. Of these 
19 infants, nine had uncomplicated prematurity, five 
had respiratory distress syndrome (RDS), three had 
transient tachypnea of the neonate, and one each nec- 
rotizing enterocolitis and group B beta-hemolytic 
streptococcal sepsis. RDS was the most common refer- 
ring diagnosis (55 per cent) in the neonatal transfers. 

Infants referred antenatally were both significantly 
smaller and more immature than those transferred 
neonatally. (Table III) The differences in mortality 
rates were not statistically significant. Predicted mor- 
tality rates were calculated as a mean mortality rate 
based on the mortality risk date of Lubchenco and as- 


July 1, 1977 
Am. J. Obstet. Gynecol. 


sociates.'® Antenatally transferred infants had a mean 
actual mortality rate which was lower than predicted, | 
though this was not significant. Neonatal transfers had 
an actual mortality rate significantly higher than their 
predicted rates. Hospital days in the newborn 
intensive-care unit were computed as mean + 2 S.D. 
for survivors. Antenatally transferred infants spent 
significantly fewer days in the NER E 
unit than did neonatal transfers. Since many infants in 
both groups were returned to the referring hospital 
prior to discharge, total hospital Days were not com- 
puted. | 

Outcome. Hospital A had two neonatal and one 
perinatal death among their nontransferred patients. 
Neonatal deaths were twins born at 25 weeks estimated 
gestational age and weighing 680 and 624 grams. Both 
were severely asphyxiated and failed to respond to re- 
suscitation. One infant was stillborn at 40 weeks’ gesta- 
tion with a birth weight of 2,948 grams. No cause was 
found. 

Hospital B had three neonatal deaths among their 
nontransferred infants. All three were 28 wecks' or less 
gestation and died within 1 hour of delivery. There 
were no stillborn infants at Hospital B during this 
period. | 

The causes of death among the transferred infants 
are listed in Table IV. Respiratory distress syndrome 
was the underlying disorder in four of five (80 per 
cent) of the antenatally transferred deaths and four of 
10 (40 per cent) of the neonatally transferred deaths. 
Asphyxia neonatorum was the underlying disorder in 
three of 10 (30 per cent) neonatally transferred deaths, 
but in none of the antenatally transferred deaths. 
Intraventricular hemorrhage at post mortem was 
found in four neonatally transferred deaths and one 
antenatally transferred death. One patient in each 
group expired from group B beta-hemolytic strep- 
tococcal sepsis. 

Perinatal mortality rates decreased from 15.7 per 
1,000 births to 8 per 1,000 births and 52 per 1,000 
births to 7.6 per 1,000 births in hospitals A and B, 
respectively, in 1971 and during the study period. 


Comment 


Regional planning for health care facilities repre- 
sents a major effort to upgrade health care delivery in 
nonmetropolitan areas. In 1971, the House of Dele- 
gates of the American Medical Association adopted a 
regional approach to perinatal care in particular." In- 
dividual states have utilized special planning programs 
(Georgia)? state public health departments (Mas- 
sachusetts and California), ?? and state universities 
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Fig. 1. Neonatal and in utero referrals shown in six-month intervals, demonstrating marked increase 
in transfers in utero with an initial decrease in neonatal transfers. 


(lowa)*’ to institute these programs. The ad hoc Com- 
mittee on Perinatal Care in 1975 established guidelines 
for regional programs in perinatal care.” 

The major emphasis in regional neonatal care pro- 
grams has been threefold: (1) establishing perinatal care 
centers, (2) developing neonatal transport systems, 
and (3) community education in perinatal care. Sever- 
al neonatal care units with transport systems for critical- 
ly ill neonates are now in existence"? The success of 
these systems is a result of improvement in portable in- 
tensive-care equipment and the use of specially trained 
transport personnel.” ® Chance and colleagues’? have 
pointed out the hazards to the already ill infant 
when transfer is done without proper prior planning. 

Referral of pregnant "high-risk" mothers to ter- 
tiary-care centers prior to delivery would provide 
the ideal transport environment for the infant (the 
uterus) and allow both mother and infant to benefit 
from perinatal-intensive care. Since the first postpar- 
tum days are essential to normal maternal-infant 
attachment, in utero transfer will permit a more nor- 
mal bonding for the mother and premature critically 
ill neonate? Based on our current methods of deli- 
very care, this will require a major shift in emphasis 


in perinatal education, both at the community and ` 


health professions level. 
We reviewed both neonatal and antenatal referrals 


to FAMC from two closely affiliated local hospitals over 
a 17 month period. The data was compiled in a retro- 
spective manner; hence, no attempt to utilize control 
trials was made. Any bias introduced was most likely in 
the direction of early antenatal or neonatal referral. 
These patients represented approximately 24 per cent 
of all admissions to FAMC Newborn Intensive-Care 
Unit during the time period reviewed. 

Comparison of antenatal and neonatal transfers re- 
vealed the antenatal infants were gestationally younger 
and smaller than neonatal transfers. Mortality rate, 
however, were twice as high for neonatal transfers, al- 
though this difference was not significant by chi-square 
analysis. When actual and predicted mortality rates for 
each group were compared, the actual mortality rate 
was significantly higher than predicted in the neonatal 
group only. Meyer and co-workers?* found a similar 
Increase in actual versus predicted mortality rates in 
transferred neonates weighing less than 2,500 grams 
with respiratory distress syndrome. 

Among survivors, total ICU hospital days for an- 


: tenatal referrals were significantly less than for 


neonatal referrals. Uncomplicated prematurity was the 
principal diagnosis in 14 (45 per cent) of the antena- 
tally transferred patients. RDS accounted for five (16 
per cent) of the infants and transient tachypnea of the 
neonate for another four (18 per cent). 
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Respiratory distress syndrome remained a major: 


underlying cause of death in both groups (80 per cent 
of the antenatally referred deaths, 40 per cent of 
neonatally referred deaths). Mortality rates from RDS 
were highest among the antenatally referred infants. 
This reflects the preponderance of very low birth 
weight in the antenatal transfer group. Antenatal 
transfers dying of RDS had a mean birth weight of 
1,223 grams (range 760 to 1600 grams) and a mean 
gestational age of 29.7 weeks (range 27 to 32 weeks). 
Neonatal transfers dying of RDS had a mean birth 
. weight of 1,307 grams (range 635 to 1,899 gm) anda 
mean gestational age of 30.6 weeks (range 27 to 33 
weeks). Survivors of RDS in both groups were all 
greater than 1,500 grams and 32 weeks. Asphyxia 

neonatorum was present in 30 per cent of the neonatal 
| referrals but in none of the antenatal referrals. Intra- 
ventricular hemorrhage at postmortem examination 
was found in four neonatal deaths but in only one an- 
tenatal referral death. We were unable to correlate this 
finding with total bicarbonate dose or degree of as- 
phyxia. 


With an active referral program for both high-risk 


mothers and neonates, six perinatal deaths still oc- 
curred in the referring hospitals. Five were neonatal 
deaths and one was stillborn. All five neonates were less 
than 28 weeks’ gestational age and died before transfer 
could be arranged. One stillborn infant occurred in 


Hospital A. This infant was delivered at 40 weeks’ ges- 
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tation and 2,980 grams birth weight. No adequate ex- 
planation for its death was obtained by case review or 
postmortem examination.. . 

Charging all deaths, whether they occurred in the 
referring hospital or were.in neonatally or antenatally 
transferred patients, still resulted in a perinatal mor- 
tality rate of 8 per 1,000 births and 7.6 per 1,000 


. births in Hospitals A and B, respectively, during the 


study period. 

Unqualified comparison of antenatal and neonatal 
transfers is not feasible. Management of these preg- 
nancies at different hospitals by different physicians: 
over a long period of time results in numerous uncon- 
trolled variables. In addition, the neonatal transfers are 
selected by evidence of illness present, while antenatal 
transfers are selected for potential illness. It is there- 
fore not surprising if the neonatal transfers were at 
higher risk even when corrected for gestational age 
and birth weight. We cannot state uncategorically that 
antenatal transfer of high-risk mothers was beneficial. 


However, it is apparent that adequate perinatal screen- 


ing programs can select those patients most likely to 
benefit from tertiary-perinatal care. Certainly, if a ben- 
efit is to be derived from adequate intensive care, that 
care should be offered at the earliest possible time. 
Further investigation will have to be done to fully de- 
lineate the relationship of the economic, social, and 
psychological impact of this type of program relative to 
perinatal mortality rates and morbidity. 
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Quantification of fetal heart rate variability by 
magnetocardiography and direct electrocardiography 


V. KARINIEMI, M.D.* 
K. HUKKINEN, M.Sc. 
Helsinki, Finland 


A computer method for quantification of fetal heart rate (FHR) variability from fetal 
magnetocardiography during pregnancy and from direct fetal electrocardiography during 
labor is presented. It is based on statistical analysis of the QRS interval sequences. 
Beat-to-beat variation is characterized by a differential index (DI) and long-term variation by 
an interval index (Il). The effect of the sample time on the DI is minimal, and hence the Di 
can be calculated from rather short samples. The ll is more sensitive to FHR trends and 
should be calculated from longer samples, but between the periodic changes, 
accelerations, and decelerations. Variable amounts of detection pulses are lost in both 
methods. The Dl is sensitive to the missing intervals; no analysis result should be accepted- 
if the number of lost intervals exceeds 10 per cent. The Il is less sensitive to the number of 
missing intervals. The means and standard deviations of the variability indices for eight 
fetuses during pregnancy and for five fetuses during labor are presented. (AM. J. OBSTET. 


GYNECOL. 128; 525, 1977.) 
í 


A DECREASED FETAL heart rate (FHR) variability, 
even when estimated with semiquantitative methods, 
has been shown to be associated with low Apgar scores 
and fetal acidosis, especially when observed with late 
decelerations." * Decreased FHR variability has also 
been noted consistently before fetal death.? Normal 
variability, on the other hand, is generally considered 
to be a reliable marker of a functionally responsive 
fetal autonomic nervous system. 

Methods for quantification of the fetal heart rate 
variation during labor have been presented by two 
groups,^? both of which used direct fetal electrocar- 
diography (FECG) for processing. They have also 
shown that certain drugs (atropine, meperidine, diaze- 
pam) have a depressing effect on the variability. A 
method for quantification of the heart rate variability 
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of newborn infants has also been described." The vari- 
ability of the neonatal heart rate has been shown to 
change according to different stages of sleep,® to in- 
crease with the age of the neonate,’ and to decrease in 
the respiratory distress syndrome and under the 


. influence of beta sympatomimetic agents.!? 
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All the published results were obtained by statistical 
analysis of successive QRS intervals. No external 
method for quantification of the antepartum fetal 
heart rate variability has been reported so far. The 
Helsinki biomagnetism group has developed a new 
method, fetal magnetocardiography (FMCG), "~? for 
external heart rate monitoring and has described a 
method for processing the FMCG for continuous FHR 
recording. This paper presents a method for quan- 
tification of the antepartum FHR variability by FMCG 


and intrapartum variability by direct FECG with the > 


use of a minicomputer. The main aim of this study was 


to examine how the different parameters of variability . 


calculated from the QRS interval distribution depend 
on the sample time (or the number of intervals in- 
cluded in the statistics) and to evaluate the error caused 
by the lost intervals. 


Method 

Fetal magnetocardiogram and direct fetal elec- 
trocardiogram. The FMCG’s were measured with a 
superconducting magnetometer placed just above the 
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Fig. 1. Block diagram of the QRS interval analysis system. 


mother’s abdomen; there was no physical contact with 
the mother. The measurements were carried out in an 
environment with a low magnetic noise level.? The 
signal was recorded on a magnetic tape (UHER-4200 
report stereo). The direct FECG’s were measured dur- 
ing labor with a scalp electrode and a conventional 
cardiotocograph (HP-8030A): and recorded simulta- 
neously on a magnetic tape (3960 Instrumentation re- 
corder HP). Both signals were later 5 in the 
laboratory for the interval analysis. 

Processing of the signals. The fetal QRS interval 
analysis was done in two phases: In the first phase the 
interval lengths were calculated, read into the comput- 


er, and stored on a cassette tape. In the second phase. 


the analysis program calculated the parameters of vari- 
ation from the stored data. 
The block diagram for the QRS interval analysis is 


shown in Fig. 1. The signal to be analyzed was fed into | 
the QRS detector, the output of which was connected - 


to the FHR processor. The FHR processor selected 
the detection pulses, that were probably generated by 
the fetal heart and calculated the corresponding inter- 
val lengths in units of 0.5 msec. in digital form (ac- 
curacy + 0.6 per cent), The output of the processor 
was connected to a 128 position buffer, which is a stan- 
dard CAMAC module. When the buffer was filled, 
its contents were read into a minicomputer (NOVA 2, 
Data General Corporation) which calculated the sum of 


‘intervals and printed it and the elapsed time. If no. 


intervals were lost, these two figures were equal. 

If N detection pulses were missing, up to 2 x N in- 
tervals were lost. Consequently, the sum of intervals 
was less than the-elapsed time. The preset time for the 
analysis was selected by the operator prior to the mea- 
surement. The operator may also stop the measure- 
ment at any time by a keyboard command. Finally, the 
intervals and the elapsed time were stored on a cassette 
tape, after which a new measurement could begin. The 
analysis program (BASIC) calculated several parame- 
ters describing the interval and successive difference 
distributions (for example, mean, variance, standard 


deviation, interval, and differential index). The pa-, 


rameters of variability measured in this study were 
chosen from two earlier reports.” > They are described 
in detail in the Appendix. The parameters describing 
the beat-to-beat variation are correct only if no inter- 
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Fig. 2. The effect of the sample time on the FHR variability 
indices computed from an FMCG (fetal magnetocardiogram). 
The solid line connects the 30 second sample points. Upper 
diagram: The interval index (11) grows when periodic changes 
(in this case accelerations) are included in the analyzed sam- 
ples and the sample time is long. Lower diagram: The differ- 
entia! index (DI) is less sinsitive to the sample time. The index 
figure is drawn in the middle of the sample. 


vals have been lost, because a lost interval causes two 
nonsuccessive intervals to be treated 'as successive 
intervals. Therefore, the program estimates the per- 
centage of lost intervals, which is a measüre of reliabil- 
ity of the calculated parameters. 


Patients EM ps 
The FHR variability of eight fetuses during preg- 


nancy was. measured with the use of FMCG and that of 
30 fetuses during labor with direct FECG: 


Results 


Sample time. The influence of the sample time on 
the interval and differential indices was studied with 
the use of an eight-minute sample of the FMCG from a 
39-week-old fetus. All the QRS complexes from this 
signal were detected, so there was no error caused by 
lost intervals. Both indexes were calculated by means of 
three kinds of sample times, as can be seen in Fig. 2. 
The differential index (DI) characterizing the beat-to- 
beat variation is insensitive to the sample.time, because 
almost all of the points lie on the lines connecting the 
30 second sample time points. Consequently, a short 
sample time can be used for calculating the DI. 

The behavior of the interval index (II) characteriz- 
ing the long-term variation is different. If there is a 


trend in the FHR curve, a long sample time will in- 
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Fig. 3. The effect of lost intervals on the FHR variability in- 
dices. The differential index (DI) grows progressively with the 
increase in lost intervals. The interval index (JJ) is insensitive 
to the number of lost intervals. 


crease the value of the II, as can be seen in Fig. 2. 
Obviously this index should be calculated from samples 
taken between periodic changes in the FHR curve, and 
the sample time should be in the order of some min- 
utes. 

Lost intervals. It is not always possible to detect all of 
the fetal ORS complexes from the signals. Conse- 
quently, when this method in which. some nonsucces- 
sive intervals are treated as successive is used, the calcu- 
lated parameters become unreliable. We therefore 
tried to estimate the effect of this error in calculating 
the variability indices. The results of computer simula- 
tions are seen in Fig. 3, in which a growing number of 
intervals was randomly, removed from an uninter- 
rupted interval sequence of FMCG. It can be seen that 
the DI grows with the increasing percentage of lost 
intervals and, thus, false information is obtained. The 
II, on the other hand, is not affected by the growing 
number of lost intervals. These results are in agree- 
ment with theoretic considerations based on the 
mathematical definitions of the indices. The following 
results were obtained from samples in which the num- 
ber of lost intervals was less than 5 per cent. 

Antepartum FHR variability. The mean for the II, 
or the long-term variability during pregnancy, was 
3.4 + 1.6 (range, 1.8 to 6.8). The DI mean, or the 
beat-to-beat variation, was 6.4 + 1.1 (range, 4.9 to 8.0). 

Intrapartum FHR variability. The mean II for all 30 
fetuses was 3.4 + 1.8 (range, 0.8 to 10.6) and the mean 
DI was 5.5 + 2.3 (range, 1.5 to 10.7). For those five 
patients who received no medication, the mean II was 
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Fig. 4. The interval index (I) and differential index (DI) 
change independently of each other. The indices were calcu- 
lated from a QRS interval sequence obtained by direct FECG 
of a 40-week-old fetus during labor. The mother was being 
administered psychoactive medication (tioridazine, 25 mg. + 
50 mg.: amitriptylinchloride, 50 mg.; nitrazepam, 25 mg. 
daily). 


24+ 1.0 (range, 1.2 to 4.3) and the mean DI was 
5.1 + 1.8 (range, 2.0 to 6.2). 

The two indices may change independently of each 
other, as can be seen for instance from Fig. 4. In this 


case, the mother had received tranquilizing medica- 


tion. 


Comment 


FMCG is the only method presently available with 
which successive heart beats can be detected with one 


. per cent accuracy during pregnancy.!: ? Direct FECG 


has been used earlier for this purpose by other 
groups. * The main parameters for measuring the 
FHR variability, interval, and differential indices 
were chosen from a report by Yeh and co-workers.’ 


The similar indices used by a group investigating 


neonatal heart rate variability !? were also calculated 


in the program, but the results are not presented in this 
paper. 

The DI and Il ranged differenily during pregnancy 
and labor. The wider ranges observed during labor 


may be explained by medication, which lowers the vari- 


ability indices, and by stronger external stimuli during 


N 
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delivery, which tend to increase the indices. Conse- 
quently, the method is probably more valuable for the 
diagnosis of fetal hypoxia during pregnancy than dur- 
ing actual labor. 


The II is a measure of the long-term variation and 


the DI a measure of the short-term or beat-to-beat vari- 
ation of the FHR. Fig. 4 demonstrates that these two 
parameters may change independently. 

The effect of the sample time was investigated be- 
cause the lost intervals produced an error in both 
methods. With a short sample time it is possible to re- 
cord FECG’s and FMCG’s without lost intervals. The DI 
can be analyzed from such short samples because it is 
insensitive to the sample time. The II, again, is sensitive 
to the periodic accelerations and decelerations and 
should be measured between these changes and from 
rather long samples. The error caused by lost intervals 
was tested by removal of intervals randomly from 
an uninterrupted sequence of intervals obtained by 
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FMCG. The DI is sensitive to the amount of lost inter- 
vals, but the error is negligible when the number of lost 
intervals is less thar. 10 per cent. We have also observed 
that the more the FHR varies, the greater is the error 
of this index. The number of lost intervals is a measure 
of the reliability of the analysis. 

The IIis less sensitive to the number of lost intervals. 
This index can actually be measured with this method 
even from the external F ECG, which is unsuitable for 
evaluating the DI. 

Itis interesting to note that the DI (beat-to-beat vari- 
ation) of the fetus in Fig. 2 does not change during an 
acceleration in the middle of the FHR tracing. 

In conclusion, the described method seems to be 
suitable for assessing. FHR variability by FMCG and 
direct FECG. The method with FMCG could be valu- 
able in the antepartum screening of pregnancies when 
it is not necessary to install the equipment in a hospital. 
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E N; 
Mean interval = I = x Y IG). 
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Standard devia- F : 
= &D4 = SQR —— Y (i - 10l. 
tion of intervals Q E -= PA or 


Interval index = II = 100 - S.D.,/T. 


Parameters from the successive difference distribu- 
tion. 


Number of successive differences = Np = N, — 1. 


Mean difference = D = =- Y D(i). 
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. Standard devia- E 1 ee ity _ Da) =1G+ 1) - 1g) 
ion oP diterenceg O RP s ae dior D'(i) = 1000 - D/A) + IG + 1) 
N 
No .(. i j e y 
-Differential index = DI = SQR m i (D' - Dvo) l D = g 2 V'O- 


Furthermore, the program outputs nonsequential 
histograms of the interval and successive difference 


T= sample time distributions. 
I() = interval i 


In the formulas: 


Each tablet contains a low dosage of progestin, 
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TRADEMARK 


Each yellow tablet contains 1 mg norethindrone and 0 05 mg mestranol. Each green tablet in 
the 28-day regimen contains inert ingredients. 


IMPORTANT NOTE—This information is a BRIEF SUMMARY of the complete prescrib- 
ing information provided with the product and therefore should not be used as the sole 
basis for prescribing the product. This "rcg d was prepared by deleting from the 
complete prescribing information certain text, tables, and references where indicated 
by the s pr [ li he 2a fre mild prt rns 26 ow se dad — ye 29: complet 

ormation a ent information before prescribing the product. , 
NDICATION: Contraception[ ] : P 3 ! 
CONTRAINDICATIONS: Oral contraceptives (OC's) should not be used in women with any 
of the following conditions: 
1. Thrombophlebitis, thromboembolic disorders or conditions which predispose to these 
disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the 
breast. 5. Known or suspected estrogen-dependent neoplasia. 6. Undiagnosed, abnormal 
genital bleeding. 7. Known or suspected pregnancy (see WARNINGS, No. 5). 


.. WARNINGS: . 
The use of oral contraceptives is associated with increased risk of several serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 


gallbladder disease, and 4) aede t4] Practitioners prescribing oral contraceptives 
OW 


should be familiar with the following information relating to these risks. 





1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased 
risk of thromboembolic and thrombotic disease associated with the use of oral contraceptives 
is well established. Four principal studies in Great Britain and three in the United States have 
demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke, 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives 


are 4 to 11 times more likely to develop these diseases without evident cause than are yho- 


nonusers. Overall excess mortality due to pulmonary embolism or stroke is on the order of 1.0 
to 3.5 deaths annually per 100,000 users and increases with age. In a collaborative American 
study of cerebrovascular disorders in women with and without promepgo causes, it was 
estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers 
and the risk of thrombotic stroke was 4 to 9.5 times greater in users than in nonusers n ] 
An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported, confirming a previously suspected association. These studies, conducted in 
the United Kingdom, found, as expected, that the greater the number of underlying risk 
factors for coronary artery disease cigarette smoking, JL. garde hypercholesterolemia, 
obesity, diabetes, history of Ide ral e toxemia), the higher the risk of developin 
myocardial infarction, regardless of whether the patient was an oral contraceptive user or at 
Oral contraceptives, however, were found to be a Clear additional risk factor. The annual 
excess case rate (increased risk) of myocardial infarction (fatal and nonfatal) in oral 
contraceptive users was estimatec to be ne ime 7 cases per 100,000 women users in 
the 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. [ 

In an analysis of data derived from several national adverse reaction reporting systems, 
British investigators concluded that the risk of thromboembolism including coronary 
thrombosis is directly related to the dose of estrogen used in oral contraceptives. Prepara- 
tions containing 100 mcg or more of estrogen were associated with a higher risk of 
thromboembolism than those containing 50-8 moga estrogen. Their analysis did suggest, 
however, that the quantity of estrogen may not be the sole factor involved. This finding has 
been confirmed in the United States. Cases of thromboembolic disease have been reported 
in women using progestin-only oral contraceptives, and they should not be presumed to be 
free of excess risk. 

The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral 
contraceptives, increases with age. Oral contraceptives are. however, an independent risk 
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these exposures were very short and involved Soya few days of treatment. The data suggest 
bey heh of limb-reduction defects in exposed fetuses is somewhat less than one in 1,000 
ive births. 
In the past, female sex hormones have been used during pregnancy in an attempt to treat 
threatened or habitual abortion. There is considerable evidence that estrogens are ineffective 
for these indications, and there is no evidence from well-controlled studies that progestins are 
effective for these uses. 
There is some evidence that triploidy and possibly other types of polyploidy are increased 
amona abortuses from women who become pregnant soon after ceasing oral Contracep- 
tives. Embryos with these anomalies are virtually exer aborted spontaneously. Whether 
there is an overall increase in spontaneous abortion of pregnancies conceived soon after 
stopping oral contraceptives is unknown. 
Pregnancy should be ruled out before ee or continuing the contraceptive regimen. 
Pregnancy should always be considered if withdrawal bleeding does not occur. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed in the light of these risks. 
It is also recommended that women who discontinue oral contraceptives with the intent of 
becoming pregnant use an alternate form of contraception for a period of time before 
attempting to conceive. Many clinicians recommend 3 months. 
The administration of progestin-only or progestin-estrogen combinations to induce with- 
drawal Du. should not be used as a test cf pregnancy. 
6. GALLBLADDER DISEASE. Studies report a doubling of the risk of surgically confirmed 
aris disease in users of oral contraceptives or estrogen for 2 or more years. 
CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose tolerance 
has been observed in a significant percentage of patients on oral contraceptives. For this 
reason, prediabetic and diabetic patients should be carefully observed while receiving oral 
contraceptives. 
An increase in triglycerides and total phospholipids has been observed in patients receiving 
oral contraceptives. 
8. ELEVATED BLOOD PRESSURE. An increase in blood pressure has been reported in 
patients receiving oral contraceptives. In some women hypertension may occur within a few 
months of beginning oral contraceptive use. In the first year of use, the prevalence of women 
with hypertension is low in users and may be no higher than that of a comparable group of 
nonusers. The prevalence in users increases, however, with longer exposure, and in the fifth 
year of use is two and a half to three times the reported prevalence in the first year. Age is also 
strongly correlated with the development of hypertension in oral contraceptive users. Women 
ve had hypertension during y may be more likely to develop 
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elevation of blood pressure when given oral contraceptives. 
9. HEADACHE. The onset or exacerbation of migraine or development of headache of anew 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contracep- 
tives and evaluation of the cause. 

10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are 
frequent reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as 
in all cases of irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. [ ] hanging to an 
oral contraceptive with a higher estrogen content, while potentially useful in minimizing 
menstrual irregularity, should be done only if necessary since this may increase the risk of 
thromboembolic disease. 

Women with a past history of oligomenorrhea or secondary amenorrhea or young women 
without regular cycles may have a tendency to remain anovulatory or to become amen- 
orrheic after discontinuation of oral contraceptives. Women with these preexisting problems 
should be advised of this possibility anc encouraged to use other contraceptive methods. 
11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. However, in oral contraceptive failures, the ratio of ectopic to 
intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the drugs are more effective in preventing intrauterine than ectopic pregnancies. [ ] 
12. BREAST FEEDING. Oral contraceptives given in the postpartum period interfere with 
lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, 
a small fraction of the hormonal agents in oral contracepti ves has been identified in the milk of 
mothers receiving these dne ] If feasible, the use of oral contraceptives should be 
deferred until the infant has been weaned. 





factor for these events. [ 

The available data from a variety of sources have been analyzed to estimate the risk ot death 
associated with various methods of contraception. The estimates of risk of death for each 
method include the combined risk of the contraceptive method (e.g., thromboembolic and 
thrombotic disease in the case of oral contraceptives) plus the risk attributable to pregnancy 
or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. [ ] The study concluded that the mortality associated with all 
methods of birth control is low compared to the risk of childbirth, with the exception of oral 
contraceptives in women over 40, and that the lowest mortality iS associated with the condom 
or diaphragm backed up by early abortion 

The risk of thromboembolic and thrombotic disease associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by s nid smoking, hypertension, hypercholesterolemia, obesity, diabetes, or 
history of preeclamptic toxemia. The risk of myocardial infarction in oral contraceptive users 
is substantially increased in women age 40 and over, especially those with other risk factors 
The use of oral contraceptives in women in this age group is not recommended. 

The physician and the patient should be alert to the earliest manifestations of thromboembolic 
and thrombotic disorders (e.g _ thrombophlebitis, pulmonary embolism, cerebrovascular 
insufficiency, coronary occlusion, retinal thrombosis, and mesenteric thrombosis). Should 
re: of these occur or be suspected, the drug should be discontinued immediately. 

A four- to six-fold increased risk of post-surgery thromboembolic complications has been 
reported in oral contraceptive users f feasible, oral contraceptives should be discontinued at 
least four weeks before surgery. [ 

2 OCULAR LESIONS. There have been reports of neuro-ocular lesions such as optic neuritis 
or retinal thrombosis associated with the use of oral contraceptives. Discontinue oral 
contraceptive medication if there is unexplained, sudden or gradual, partial or complete loss 
of vision: sudden onset of proptosis or diplopia; papilledema; or retinal vascular lesions and 
institute appropriate diagnostic and therapeutic measures. 

3. CARCINOMA. Long-term continuous administration of either natural or synthetic estrogen 
in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, 
and liver 

In pM hree case control studies have reported an increased risk of endometrial 
carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of 
cases of adenocarcinoma of the endometrium in women under 40 on oral contraceptives ] 
One study, however, while also noting no overall increased risk of breast cancer in women 
treated with oral contraceptives, found an excess risk in subgroups of oral contraceptive 
users with documented benign breast disease. A reduced occurrence of benign breast 
tumors in users of oral contraceptives has been well-documented. 

In summary, there is at present no confirmed evidence from human studies of an increased 
risk of cancer associated with oral contraceptives. Close clinical surveillance of all women 
taking oral contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or 
recurrent abnormal vaginal bleeding, appropriate diagnostic measures should be taken to 
rule out malignancy. Women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease or abnormal mammograms should be monitored with particular 
care if they elect to use oral contraceptives instead of other methods of contraception 

4. HEPATIC ADENOMA. Benign hepatic adenomas appear to be associated with the use of 
oral contraceptives. Although benign, and rare, hepatic adenomas may rupture and may 
cause death through intra-abdominal hemorrhage. This has been reported in short-term as 
well as long-term users of oral contraceptives, alt ough one study relates risk with duration of 
use of the contraceptive. While hepatic adenoma is a rare lesion, it should be considered in 
women presenting abdominal pain and tenderness, abdominal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking oral 
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IN PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE 





PRECAUTIONS: General 1. A complete medical and family history should be taken prior 





to the initiation of oral contraceptives. The pretreatment and periodic physical examinations 
should include special reference to blood pressure, breasts, abdomen and pelvic organs, 
including Papanicolaou smear and relevant laboratory tests. As a general rule, oral 
contraceptives should not be ageres for longer than 1 year without another physical 
examination being performed. 2. Under the influence of estrogen-progestogen preparations, 
preexisting uterine leiomyomata may increase in size 3. Patients with a history of psychic 
depression should be carefully observed and the drug discontinued if depression recurs to a 
serious degree. Patients becoming significantly depressed while taking oral contraceptives 
should stop the medication. 4. Oral contraceptives may cause some degree of fluid retention. 
They should be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive disorders, 
migraine syndrome, or cardiac or renal insufficiency. 5. Patients with a past history of 
jaundice during pregnancy have an increased risk of recurrence of jaundice while receiving 
oral contraceptive therapy. If jaundice develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in 
patients with impaired liver function and should be administered with caution in such patients. 
7. Oral contraceptive users may have disturbances in normal tryptophan metabolism which 
may result in a relative pyridoxine deficiency. 8. Serum folate levels may be depressed by oral 
contraceptive therapy. Since the pregnant woman IS predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation, it is 
possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she 
may have a greater chance of developing folate deficiency and complications attributed to 
this deficiency. 9. The pathologist should be advised of oral contraceptive therapy when 
relevant specimens are submitted. 10. Certain endocrine and liver function tests and blood 
components may be affected by estrogen-containing oral contraceptives: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX. and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet aggregability 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmuno- 
assay. Aba T3 resin uptake is decreased, reflecting the elevated TBG, free T4 concentration Is 
unalter 

d. Decreased pregnanediol excretion. 

e. Reduced response to metyrapone test 
INFORMATION FOR THE PATIENT (See Patient Package Insert) 
DRUG INTERACTIONS: Reduced efficacy and increased incidence of breakthrough 
bleeding have been associated with rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. [ ] 
ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has 
been associated with the use of oral contraceptives (see W. RNINGS): 
Thrombophlebitis; pulmonary embolism; coronary thrombosis; cerebral thrombosis; cere- 
bral hemorrhage; hypertension; gallbladder disease, congenital anomalies. 
There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed: 
Mesenteric thrombosis; benign hepatomas; neuro-ocular lesions, e.g., retinal thrombosis 
and optic neuritis 
The following adverse reactions have been reported in patients receiving oral contraceptives 
and are believed to be drug related: 
Nausea, usually the most common adverse experience; vomiting reaction, occurring In 
approximately 1096 or less of patients during tne first cycle Other reactions, as a general rule, 
are seen much less frequently or only Var ies | gastrointestinal symptoms (such as 
abdominal cramps and bloating); breakthrough bleeding; spotting; change in menstrual flow; 
dysmenorrhea; amenorrhea during and after treatment; temporary infertility after discontinu- 
ance of treatment; edema; chloasma or melasma which may persist; breast changes: 
tenderness, enlargement and secretion; change in weight (increase or decrease); change in 
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he darker side of 
ost pregnancies: 
ausea and vomiting 


the U.S. today 50% to 80% of first tri- 
ester patients experience the dis- 
omfort of nausea or vomiting of 
regnancy. For them, nausea could 
ersist, on the average, for over 

hours a day. Over half of the patients 
xperiencing vomiting may vomit 
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otart her day on the 
brighter side 


Bendectin 


Each tablet contains: doxylamine succinate 10 mg; 
pyridoxine hydrochloride 10 mg 


helps prevent morning sickness 
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Bendectin 


convenient bedtime 
dosage 


works in the morning 
when she needs it most 


effective medication 
you can prescribe 
with confidence 


Bendectin 


AVAILABLE ONLY ON PRESCRIPTION 

DESCRIPTION 

Each specially coated tablet contains: 
Decapryn* (doxylamine succinate)— 


antistamine: o os o e Etre reels 10 mg. 
Pyridoxine hydrochloride ....................... 10 mg 
ACTIONS 


Bendectin provides the action of 2 unrelated 
compounds. Doxylamine succinate, an antihis- 
tamine, provides anti-nauseant and anti-emetic 
activity; the pyridoxine hydrochloride provides 
vitamin Bs supplementation to help avoid 
pyridoxine deficiency that may occur during 
pregnancy. Also, studies indicate Be has an 
anti-nauseant activity. The anti-emetic action of 
Bendectin is delayed by a special coating that 
permits the nighttime dose to be effective in the 
morning hours—when the patient needs it most. 
INDICATION 

Nausea and vomiting of pregnancy 
PRECAUTIONS 

Because of potential drowsiness, Bendectin 
should be prescribed with caution for patients 
who must drive automobiles or operate 
machinery. 

ADVERSE REACTIONS 

The adverse reactions that may occur are those 
of the individual ingredients. Doxylamine succi- 
nate may cause drowsiness, vertigo, nervous- 
ness, epigastric pain, headache, palpitation, 
diarrhea, disorientation, or irritability. 

Pyridoxine hydrochloride is a vitamin that is gen- 
erally recognized as having no adverse effects. 
DOSAGE AND ADMINISTRATION 

2 Bendectin tablets at bedtime. In severe cases 
or when nausea occurs during the day: 

1 additional Bendectin tablet in the morning and 
another in midafternoon. 

HOW SUPPLIED 

Bottles of 100 


Product Information as of February, 1976 


Reference: 
1. Data on file, MERRELL-NATIONAL 
LABORATORIES 6-973A (9420) 


Merrell 


MERRELL-NATIONAL LABORATORIES 
Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215, U.S.A. 
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Dr. Richard Blair, Dept. of OB/GYh 
Univ. of Tennessee Center of Healt 
Sciences, 894 Madison Avenue, Men 
phis, TN 38163. 




























OBSTETRICIAN-GYNECOLOGIST, PRIMAR 
CARE PROGRAM: Center for Population an 
Family Health and Department of Obstetric 
and Gynecology College of Physicians an 
Surgeons Columbia University seeks Boarc 
certified obstetrician-gynecologist, preferabl 
with public health training and ambulator 
care experience for teaching hospital pri 
mary care program. Position includes wor 
with multidisciplinary team of clinicians 
social scientists, public health specialists an 
paraprofessional staff; teaching in Medica 
School and School of Public Health; and op 
portunities for international program involve 
ment. Salary and academic appointmen 
negotiable. 


Contact: Allan Rosenfield, M.D. 
Director 
Center for Population and Family 
Health 
60 Haven Avenue 
New York, New York 10032 


Columbia University is an Equal Opportunity/ 
Affirmative Action Employer. 
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Úbcori-50 


2l yellow tablets of norethindrone 1 mg. combined with ethinyl estradiol 0.05 mg., followed 
by 7 green inert tablets 


k 





good reasons why OVCON-50 is an oral contraceptive 
in which to have confidence 
* combination of two widely preferred 


and extensively studied progestogen 
and estrogen components 


* low incidence of common estrogenic 
and progestogenic side effects! 


* good cycle control! 
, balanced low dosage of 50 rcg. 1. Data on file, Mead Johnson Laboratories 
ethinyl estradiol and 1 mg. 


norethindrone Mead Jinn... cnaronies 











21 yellow tablets of norethindrone 1 mg. combined with ethinyl estradiol 0.05 mg., followed by 7 green inert tablets 


„fot the woman who lives with confidence 


Indications and Usage: Ovcon is indicated for the prevention of pregnancy. Some combination prod- 
ucts containing 35 jg or less of ethinyl estradiol report slightly higher pregnancy rates than are re- 
ported for the higher dose combination products. 

Contraindications: Oral contraceptives should not be used in women with any of the following condi- 
tions: 1) Thrombophlebitis or thromboembolic disorders; 2) a past history of deep vein throm: 
bophlebitis or thromboembolic disorders, including cerebral vascular and coronary artery Cisease; 
3) markedly impaired liver function; 4) known or suspected carcinoma of the breast; 5) known or 
suspected estrogen dependent neoplasia; 6) undiagnosed abnormal genital bleeding; 7) known or 
suspected pregnancy. 

Warnings: 









Use of oral contraceptives is associated with increased risk of several serious conditions, including 
thromboembolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hyperten- 
sion, Practitioners prescribing oral contraceptives should be familiar with following information 
relating to these risks. 


1) Thromboembolic Disorders and Other Vascular Problems. An increased risk of thromboembolic and 
thrombotic disease associated with use of oral contraceptives is well established. Three principal stud- 
ies in-Great Britain and three in the United States have demonstrated an increased risk of fatal and non- 
fatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies estimate 
that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these diseases 
without evident cause. Overall excess mortality due to pulmonary embolism or stroke is on the order of 
1 to 3.5 deaths annually per 100,000 users and is age-related. In a study of cerebrovascular disorders in 
women, the risk of hemorrhagic stroke was estimated to be 2.0 times greater for users than nonusers 
.— and the risk of thrombotic stroke was 4 to 9.5 times greater. An increased risk of myocardial infarction 
associated with the use of oral contraceptives has been reported. Studies conducted in the United 
Kingdom found that the greater the number of underlying risk factors for coronary artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic tox- 
emia) the higher the risk of developing myocardial infarction regardless of oral contraceptive use, Oral 
contraceptives however were found to be a clear additional risk factor. The annual excess rate of 
myocardial infarction (fatal or nonfatal) in oral contraceptive users was estimated to be approximately 7 
cases per 100,000 women users in the 30 to 39 year age group and 67 cases per 100,000 in the 40-44 
age group. The use of oral contraceptives in women over age 40 with other risk factors is not recom- 
mended. British investigators concluded that the risk of thromboembolism including coronary throm- 
bosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 
100 mcg or more were associated with a higher risk of thromboembolism than those containing 
50-80 mcg of estrogen. The relative risk of thromboembolic disease associated with progestin-only 
oral contraceptives has not been determined. Cases of thromboembolic disease have been reported 
using progestin-only products. Therefore they should not be presumed to be risk-free. The risk of 
thromboembolic and thrombotic disorders in users and nonusers is age-related. Oral contraceptives are 
- however an independent risk factor for these occurrences. The mortality associated with all of the 
methods of birth control is low compared to the risk of childbirth, with the exception of oral contracep- 
tives in women over 40, and the lowest mortality is associated with the condom or diaphragm backed 
up by early abortion. The physician should be alert to the earliest manifestations of thromboembolic 
and thrombotic disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, 
coronary occlusion, retinal thrombosis and mesenteric thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued immediately. If feasible, oral contraceptives should be dis- 
continued at least 4 weeks before surgery of a type associated with an increased risk of thromboembo- 
lism or prolonged immobilization. 2) Ocular Lesions. There have been reports of neuro-ocular lesions 
such as optic neuritis or retinal thrombosis associated with the use of oral contraceptives. Discontinue 
. the medication if there is unexplained sudden or gradual, partial or complete loss of vision; sudden 
onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate diag- 
nostic and therapeutic measures. 3) Carcinoma. Long term continuous administration of either natural 
or synthetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cer- 
vix, vagina and liver. In humans, one study investigated the first 21 cases of endometrial adenocar- 
cinoma in women on oral contraceptives reported to a registry. Of those women without predisposing 
risk factors for this disease, nearly all occurred in women who had used a sequential oral contraceptive. 
-. No evidence has been reported suggesting an increased risk of endometrial cancer in users of conven- 
tional combination or progestin-only oral contraceptives. No increase in breast cancer in women taking 
oral contraceptives has been reported although one study reported an increased risk of breast cancer in 
subgroups of women treated using oral contraceptives with documented benign breast disease. There is 
at present no confirmed evidence from human studies of an increased risk of cancer associated with 
oral contraceptives. Close clinical surveillance of all women taking oral contraceptives is essential. In all 
cases of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic 
measures should be taken to rule out malignancy. Women with a strong family history of breast cancer 
or who have breast nodules, fibrocystic disease or abnormal mammograms should be monitored with 
particular care if they elect to use oral contraceptives. 4) Hepatic Adenoma. Benign hepatic adenomas 
appear to be associated with both long and short term use of oral contraceptives. Although benign and 
rare, hepatic adenomas may rupture and may cause death through intra-abdominal hemorrhage. While 
hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and ten- 
derness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in oral 
pue users yet the relationship of these drugs to this type of malignancy is not known at this 
time. 5) Use in Pregnancy, Birth Defects in Offspring and Malignancy in Female Offspring. Fetal abnor- 
malities have been reported to occur in the offspring of women who have taken progestogens and/or 
estrogens during pregnancy. It has been shown that females exposed in utero to diethylstilbestrol, a 
nonsteroidal estrogen, have an increased risk of developing in later life a form of vaginal or cervical 
cancer that is ordinarily extremely rare. A high percentage of such exposed women (30% to 90%) have 
been found to have epithelial changes of the vagina and cervix. Although these changes are 
histologically benign it is not known whether this condition is a precursor of vaginal malignancy. Similar 
data are not available with the use of other estrogens but it cannot be presumed that they would not in- 
duce similar changes. Several reports suggest an association between intrauterine exposure to female 
sex hormones and congenital anomalies including congenital heart defects and limb reduction defects. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat less than 1 in 
1000 live births. In the past, female sex hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for 
these indications and there is no evidence from well-controlled studies that progestins are effective for 
these uses. Increases in chromosomal aberrations have been reported in women who become pregnant 
soon after ceasing oral contraceptive therapy. Embryos with these anomalies are virtually always spon- 
taneously aborted. Whether there is an overall increase in spontaneous abortion of pregnancies con- 
ceived soon after stopping oral contraceptives is unknown. It is recommended that for any patient who 
has missed two consecutive periods, pregnancy should be ruled out before continuing the contraceptive 
regimen. If the patient has not adhered to the prescribed schedule, the possibility of pregnancy should 
be considered at the time of the first missed period and further use of oral contraceptives should be 
withheld until pregnancy has been ruled out. If pregnancy is confirmed the patient should be apprised of 
the potential risks to the fetus and the advisability of pregnancy continuation should be discussed in 
light of these risks. It is also recommended that women who discontinue oral contraceptives with the 
ea tn nenennnb «nn an altarnata farm af eantrarentian fnr a nerind of time before attempt- 






ing to conceive. Many clinicians recommend three months. Administration of progestin-only or 
progestin-estrogen combinations to induce withdrawal bleeding should not be used as a test for pregnancy. 
6) Gall Bladder Disease. Studies report a doubling of the risk of surgically confirmed gall bladder dis- 
ease in users of oral contraceptives or estrogen after 2 or more years. 7) Carbohydrate and Lipid 
Metabolic Effects, A decrease in glucose tolerance has been observed in a significant percentage of pa- 
tients on oral contraceptives. For this reason, prediabetic and diabetic patients should be carefully ob- 
served while receiving oral contraceptives. Increased serum levels of triglycerides and total 
phospholipids have been observed in oral contraceptive users. The clinical significance of this observa- 
tion is unknown at this time. 8) Elevated Blood Pressure. An increase in blood pressure has been re- 
ported in women receiving oral contraceptives. The prevalence of hypertension in oral contraceptive 
users may be no higher than nonusers in the first year of oral contraceptive use but increases with 
longer exposure and in the fifth year of use is two and one-half to three times the reported prevalence in 
the first year. Women who previously had hypertension md pregnancy may be more likely to develop 
elevation of blood pressure when given oral contraceptives. 9 Headaches. The onset or exacerbation of 
migraine or pate ded of headache of a new pattern which is recurrent, persistent or severe, requires 
discontinuation of oral contraceptives and investigation of the cause. 10) Bleeding Irregularities. 
Breakthrough bleeding, spotting and amenorrhea are frequent reasons for patients discontinuing oral 
contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from the vagina, nonfunc- 
tional causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. If 
pathology has been excluded, time or change to another formulation may solve the problem. Changing 
to an oral contraceptive with a higher estrogen content, while potentially useful in minimizing menstrual 
irregularity, should be done only if necessary since this may increase the risk of thromboembolic dis- 
ease. Women with a past history of oligomenorrhea or secondary amenorrhea or young women without 
regular cycles may have a tendency to remain anovulatory or to become amenorrheic after discontinua- 
tion of oral contraceptives. Women with these preexisting problems should be advised of this possibility 
and encouraged to use other contraceptive methods. 11) Ectopic Pregnancy. Ectopic as well as in- 
trauterine pregnancy may occur in contraceptive failures. However in oral contraceptive failures, the 
ratio of ectopic to intrauterine pregnancies is higher than in women not using oral contraceptives since 
the drugs are more effective in preventing intrauterine rather than ectopic pregnancy. The higher 
ectopic-intrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12) Breast Feeding. A small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The long-range effect to the nursing infant 
cannot be determined at this time. 

Precautions: 1) A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. Examination should include special reference to blood pressure, breasts, abdomen and 
pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule, oral con- 
traceptives should not be prescribed for longer than 1 year without another physical examination being 
performed. 2) Under the influence of estrogen-progestogen preparations, preexisting uterine 
leiomyomata may increase in size. 3) Patients with a history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a serious degree. 4) Because oral contracep- 
tives may cause some degree of fluid retention, conditions which might be aggravated by fluid retention, 
such as convulsive disorders, migraine syndrome, cardiac or renal insufficiency or asthma require 
careful observation. 5) Patients with a past history of jaundice during pregnancy have an increased risk 
of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops in any patient 
receiving such drugs, the medication should be discontinued. 6) Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be administered with caution in such pa- 
tients. 7) Oral contraceptive users may have disturbances in normal tryptophan metabolism which may 
result in a relative pyridoxine deficiency. The clinical significance of this is yet to be determined. 
8) Serum folate levels may be depressed by oral contraceptive therapy. This may complicate subsequent 
pregnancy with regard to folate deficiency. 9) The pathologist should be advised of oral contraceptive 
therapy when relevant specimens are submitted. 10) Certain endocrine and liver function tests and 
blood components may be affected by estrogen-containing oral contraceptives: a. Increased 
sulfobromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, and X; decreased anti- 
thrombin 3: increased norepinephrine-induced platelet aggregability. c. Increased thyroid binding 
globulin (TBG) leading to increased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the 
elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient: A booklet, "What You Should Know About the Pill" has been prepared 
for use by the patient and has been made available for distribution by the physician. 

Drug Interactions: Recent evidence indicates the possibility that certain drugs, if taken concurrently 
with oral contraceptives, may interfere with the contraceptive efficacy or may result in reduced effective- 
ness of the other drug. The following drugs have been identified as showing clinically significant inter- 
ference with oral contraceptives: Rifampin, oral anticoagulants. 

Adverse Reactions: An increased risk of the following serious adverse reactions has been associated 
with the use of oral contraceptives (see Warnings): Thrombophlebitis, pulmonary embolism, coronary 
thrombosis, cerebral thrombosis, cerebral hemorrhage, hypertension, gall bladder disease, congenital 
anomalies. There is evidence of an association between the following conditions and the use of oral con- 
traceptives, although additional confirmatory studies are needed: Mesenteric thrombosis; benign 
hepatomas; neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reac- 
tions have been reported in patients receiving oral contraceptives and are believed to be drug related: 
Nausea, usually the most common adverse reaction; vomiting —reaction occurring in approximately 
1096 or less of patients during the first cycle; other reactions, as a general rule, are seen much less fre- 
quently or only occasionally; gastrointestinal symptoms (such as abdominal cramps and bloating); 
breakthrough bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorrhea during and 
after treatment; temporary infertility after discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes — tenderness, enlargement, and secretion; change in weight (in- 
crease or decrease); change in cervical erosion and cervical secretion; possible diminution in lactation 
when given immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine 
leiomyomata; rash (allergic); mental depression; reduced tolerance to carbohydrates; vaginal can- 
didiasis. The following adverse reactions have been reported in users of oral contraceptives, and the 
association has been neither confirmed nor refuted: Premenstrual-like syndrome, intolerance to contact 
lenses, change in corneal curvature (steepening), cataracts, changes in libido, chorea, changes in ap- 
petite, cystitis-like syndrome, headache, nervousness, dizziness, hirsutism, loss of scalp hair, erythema 
multiforme, erythema nodosum, hemorrhagic eruption, vaginitis, porphyria, impaired renal function. 
Acute Overdosage: Serious ill effects have not been reported following acute ingestion of large doses 
of oral RM by young children. Overdosage may cause nausea, and withdrawal bleeding may 
occur in females. 
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GYNECOLOGY 


Molluscum contagiosum venereum in a women's 
outpatient clinic: A venereally transmitted disease 


JONATHAN K. WILKIN, M.D., M.S. 


Louisville, Kentucky 


Molluscum contagiosum in a venereal distribution (MCV) was identified as an incidental 
finding in 14 patients in a women's outpatient clinic at a general hospital. The lesions were 
frequently overlooked both by patients and physicians. The lesions of MCV are frequently 
asymptomatic. The sexual history of the patients and the genital distribution of the lesions 
provide circumstantial evidence that MCV is a veneral disease. Management of cases of 
MCV should include a culture for the gonococcus and a serologic test for syphilis. (AM. J. 


OBSTET. GYNECOL. 128: 531, 1977.) 


MOLLUSCUM CONTAGIOSUM is a viral disease which 
is believed by most authors to be spread by direct con- 
tact. Typical lesions are multiple umbilicated papules 
without surrounding inflammation. Diagnosis may be 
confirmed by biopsy.!^* 

In children the lesions of molluscum contagiosum 
often appear sporadically in a generalized distribution 
or localized to the hands, forearms, and face. In con- 
trast, after puberty, the lesions of molluscum con- 
tagiosum are typically on or near the genitals (Figs. 1 
and 2). The concept of transfer by direct contact has 
led many authors to consider the adult, genital distri- 
bution to be venereally transferred and acquired.?^? 

In the previously reported series of molluscum con- 
tagiosum in a venereal distribution, the patients were 
predominantly men and were seen in either venereal 
disease or dermatology clinics.>~® 
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Patlentsand methods... <an. Ar ee 


Fourteen patients with umbilicated papules in a geni- 
tal distribution diagnosed as molluscum contagiosum 
were seen during the period October, 1974, through 
May, 1975, in a women’s outpatient clinic at the Uni- 
versity of Louisville, Louisville General Hospital. Exci- 
sional biopsies were obtained in 12 patients, which dis- 
closed the large cytoplasmic inclusion bodies in the 
epidermis diagnostic of molluscum contagiosum (Fig. 
3). In most cases, the patients were asked a series of 
questions relating to obstetric history, sexual history, 
history of venereal diseases, and historic aspects of the 
molluscum lesions. Their medical records were also re- 
viewed. These data are provided in Table I. 


Results 


The 14 patients had lesions of molluscum con- 
tagiosum in a genital distribution. The ages of these 
patients ranged from 17 to 26, with a mean age of 20.6. 
Nine patients were white and five patients were black. 
Seven patients were single, two patients were divorced, 
and five patients were married (two for the second 
time). All patients had been pregnant; the number of 
pregnancies ranged from one to three per patient, with 
a mean of 1.8. The number of deliveries of viable in- 
fants ranged from none to three per patient, with a 
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Fig. 1. Lesions of molluscum contagiosum venereum in a postpartum patient. 
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Fig. 2. Composite of lesions of molluscum contagiosum 
venereum in 13 patients. 


mean of 1.2. The ages of the patients at delivery of the 
first infant ranged from 15 to 20. Three patients expe- 
rienced a spontaneous abortion in the first trimester. 
Five pregnancies were terminated by voluntary abor- 
tion; three patients had one voluntary abortion, and 
one patient had two voluntary abortions. 

Five patients were first noted to have lesions of 
molluscum contagiosum at the family planning clinic. 
Two of these patients were using oral contraceptives 
and had come for routine follow-up examination. One 


patient came for a follow-up examination after inser- 
tion of an intrauterine device. Two patients came to 
have an intrauterine contraceptive device inserted; this 
was done in both cases. Two patients were first noted to 
have lesions at the gynecology clinic. One patient was 
being followed for a persistently positive pregnancy 
test following a voluntary abortion. The other patient 
was being seen for resolving endometritis following a 
spontaneous abortion. Two patients were first noted to 
have lesions at the routine six-weeks’ postpartum ex- 
amination. Three patients were first noted to have le- 
sions at the prenatal clinic—two at the initial prenatal 
visit and the other at a follow-up examination. Two 
patients were first noted to have lesions at the time of 
repair of the episiotomy immediately following an 
obstetric delivery. It should be mentioned that a 
venereal disease clinic at this hospital treats and diag- 
noses venereal disease and patients with a chief com- 
plaint of possible venereal disease are sent to this clinic, 

Five patients who were delivered with genital lesions 
of molluscum contagiosum denied that their infants 
had similar lesions. 

Seven patients had examinations during the month 
preceding the examination at which the diagnosis was 
made. One patient actually had eight recorded exam- 
inations in the prior month without mention of the 
lesions of molluscum contagiosum. In all, there were 
24 examinations performed on these seven patients 
within one month of the recording of the lesions. All 
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Fig. 3. Histology of excisional biopsy of molluscum contagiosum showing the pathognomonic large 


cytoplasmic inclusion bodies. 


the examiners apparently had overlooked the lesions 
of molluscum contagiosum venereum, if they were 
present, since the lesions were neither mentioned to 
the patients nor recorded in the chart. 

While all 14 patients in this series had lesions in a 
genital distribution, in only one of the 14 patients was 
there an additional extragenital lesion. It was present 
on the left anterolateral aspect of the abdomen. The 
duration of the lesions from the historic accounts by 
the patients was from one to 12 months. 

Four patients described pruritus associated with the 
lesions; one of these patients additionally complained 
of and presented with a painful inflammatory lesion. 
Fight patients denied any associated symptoms and two 
patients were not queried. An excisional biopsy was 
obtained in 12 cases and all were diagnostic of 
molluscum contagiosum. 

In four cases there was a past history of culture- 
positive gonorrhea; two patients had had multiple in- 
fections. Two patients had records of positive cultures 
for clinically evident herpes genitalis. Two patients 
had been treated for trichomonas visualized micro- 
scopically on earlier occasions. One patient had been 
treated for documented pediculosis pubis. The actual 
extent of earlier venereal disease cannot be accurately 
estimated. The records of multiple neighborhood 
clinics, emergency medical facilities, and private physi- 
cians were not available, and occasionally patents are 


given appropriate therapy without culture results or 
even without appropriate cultures being taken. 

Only two patients claimed that their sexual partners 
had similar lesions; in one case it was a husband who 
had recently returned from active military duty in 
Southeast Asia. Five patients denied that their sexual 
partner had similar lesions. Most patients were not sure 
whether their sexual partner had lesions or not. 

Ihe age at first coitus ranged from 14 to 17 in 11 
patients, with a mean age of 15.7. Nine patients 
claimed to have had multiple sexual partners ranging 
from two to nine. 


Comment 


The series of patients with molluscum contagiosum 
in a genital distribution presented here were young 
sexually active women attending a women's outpatient 
clinic at a general hospital. The finding of molluscum 
contagiosum venereum was incidental to a variety of 
nonvenereal and nondermatologic conditions. This is 
in contrast to previously reported series in which the 
patents were predominantly men and were seen in 
either venereal disease or dermatology clinics. Lynch 
and Minkin® reported a series of 55 men with lesions of 
molluscum contagiosum in a genital distribution seen 
in military dermatology and venereal disease clinics. 
The ages ranged from 18 to 27 years, with an average 
of 22 years. They noted that most of the patients had 
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Table I. Summary of cases of molluscum contagiosum venereum 


Case No. 
ae COLLETES eE EELE 

Age 20 23 26 18 21 19 17 19 20 20 19 25 25 17 
Race B W W W B W B W W W B W W W 
Marital status S M D S S M S M S M S D M S 
Gravidity l 3 2 ] 3 2 l l 2 3 l 2 3 l 
Parity l 2 0 l 2 l 0 l l 3 l l 2 ] 
Spontaneous abortion 0 l 0 0 0 0 l 0 0 0 l 0 0 
Voluntary abortion 0 0 2 0 ] l 0 0 ] 0 0 0 0 0 
Clinical situation* FP PN FP FP GN PN GN Ut pp ^ PP XP aRP VON IP 
Infant lesions — — — 0 — 0 — 0 0 — ~ - - 0 
Extragenital lesions 0 0 0 0 0 0 0 0 l 0 0 0 0 0 
Duration of lesions (mo.) — 8 — 4 — «lI 9 8 6 — l 3 12 4 
Symptoms = + 0 + 0 0 0 C+ = 0 + 0 0 
Biopsy ~ + + + + + + + + = * + + + 
Venereal disease 

Gonorrhea — — — l 1 — — - - ] — — - 

Herpes genitalis = -— = l m = = = = = l Y^ xa 3 

Trichomonas — — — — — — — — 2 — — — — 
Sexual contacts with lesions — — l 0 — l - — 0 — 0 0 0 — 
Age at first coitus = 16 = 15 15 16 15 Ip vr 14 16 17 17 -— 
No. of sexual contacts — 3 — 7 4 - 3 5 — 9 4 2 — 


C USt uadit ac adio UENIRE SPENCER OD AME NQESSLRURS CUPS VADE a ED e SAU 


—, Data not available; 0, none; +, present. 


*FP: Family planning clinic; PN: prenatal clinic; GN: gynecology clinic; IP: during admission for labor and delivery; PP: 


postpartum clinic. 


recently returned from Viet Nam or Korea and that all 
but two admitted recent extramarital intercourse. 


The apparent increase in the number of lesions in 
the latter trimesters of pregnancy is difficult to evaluate 





Brown and Weinberger® reported a series of 17 men 
with lesions of molluscum contagiosum in a genital dis- 
tribution seen in a military outpatient clinic in 
Bangkok, Thailand. The ages ranged from 20 to 28, 
and the patients were sexually active. Jacobs’ reported 
a series of 14 patients with similar genital lesions in an 
Air Force medical facility. Twelve patients were men 


nancy does seem to affect the immune status of the 
gravid patient, and a significant reduction in the mater- 
nal lymphocyte response to phytohemagglutinin has 
been observed in pregnant women." It is also interest- 
ing to note the report of two cases by Rosenberg and 
Yusk' in which patients receiving the immunosup- 





who had recently returned from active duty in South- 
east Asia; wives of two of the patients also had genital 
lesions. Gudgel* observed many cases of molluscum 
contagiosum in a genital distribution among young 
soldiers; further, he noted that the majority of these 
men were sexually active during their duty in Korea. 
Cobbold and MacDonald? reported 23 patients, 12 
women and 11 men, with genital lesions of molluscum 
contagiosum seen at a venereal disease clinic. They also 
emphasized the history of many recent sexual contacts 
in 21 of the 23 pauents. 

That these lesions frequently had been overlooked in 
previous examinations may have resulted from several 
factors. In all cases the lesions of molluscum con- 
tagiosum were not directly related to the principal 
problem of the patient and were in some instances 
asymptomatic and actually unknown to the patient. 
Also, excluding dermatologists, physician awareness of 
this entity may be minimal. Finally, the small flesh- 
colored papules often are not clinically striking. 


pressive drugs prednisone and methotrexate had acute 
florid eruptions of molluscum contagiosum. 

In those patients in whom follow-up was possible, no 
lesions were observed to have developed on the infants. 
Young”? cited a six-week-old infant with lesions of 
molluscum contagiosum, and more recently Mandel 
and Lewis? reported a case in which the lesions of 
molluscum contagiosum were noted within the first 
week of life. s 

In only one of the nine patients who had lesions 
during pregnancy was the pregnancy spontaneously 
lost; thus, there is no implication of a correlation be- 
tween loss of pregnancy and lesions of molluscum con- 
tagiosum in a genital distribution. 

Biopsy in 12 of the 14 patients confirmed the diag- 
nosis of molluscum contagiosum, and, as can be seen in 
Fig. 1 and 2, the distribution was in the genital area. 

Diagnosis of molluscum contagiosum can also be ob- 
tained by the crushing of the contents of a lesion on a 
slide and staining with Wrights, Giemsa, or Gram, 
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in such a small series. It is widely accepted that preg- 
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stain. Ovoid, homogenous bodies up to 25 u in diame- 
ter, are diagnostic. 

In our experience, removal of the lesions with a 
sharp curet has been most effective. Others have found 
success with cryotherapy with the use of either liquid 
nitrogen or dry-ice, 0.9 per cent cantharidin topically, 
with or without occlusion, and light electrodesiccation. 

The obstetric, marital, and sexual histories of these 


patients, the documentation of previous gonococcal molluscum contagiosum venereum may be an entirely — 


and other venereal infections in this series, and the 
presence of lesions in a genital distribution in sexual 
contacts in this series provide support, although cir- 
cumstantial, that molluscum contagiosum venereum is 
indeed a venereally transmitted disease. That one pa- 
tient's husband who had recently been on military duty 
in Southeast Asia had similar lesions recalls the re- 
ported findings in military medical facilities? * Al- 
though no patients had a positive serologic test for 
syphilis or gonococcus in culture at the time the lesions 
of molluscum contagiosum venereum were noted, the 
incubation period for molluscum contagiosum may be 
up to several months,’ which could imply association 
with the recent venereal infections. 

Interestingly, there has been an apparent increase in 
cases of sexually transmitted molluscum contagiosum 
in England and Wales from 1971 to 1973, which paral- 
lels the increases in herpes genitalis, syphilis, and 
gonorrhea, among others. Willcox'* reported a 29.6 
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per cent increase in molluscum contagiosum venereum ; 2 
in men and a 25.0 per cent increase in molluscum con- 3 
tagiosum venereum in women from 1971 to 1973. * 1 
Although most dermatologists may be aware of S. 
this entity, primary-care physicians, especially the 3 
obstetrician-gynecologist, should be aware of this dis- A 
order, since, as demonstrated by this series, these pa- E 
tients may not be seen by dermatologists and the E. 
1 

incidental finding. ! : 
That lesions of molluscum contagiosum in a genital E: 
distribution are venereally transmitted is suggested by 5 
several observations: First, it has been found in associa- 3 
tion with other venereal diseases; second, it appears to i. 
be especially prevalent among the sexually active E. 


young; third, several studies, including this, report le- 
sions among sexual contacts; finally, there is a strong 
predilection for a genital distribution of the lesions. 
In conclusion, it is advocated that careful observation 
of the genitalia and perigenital regions during the 
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physical examination of the patient may be rewarded E. 
by diagnosis of more cases of molluscum contagiosum 4 
venereum. Although molluscum contagiosum vene- E 
reum itself is innocuous, its presence should alert 9 
the physician to the possibility of other concurrent ; 
venereal infections. Patients with these lesions should b- 
be further evaluated by means of, at the minimum, a E 


serologic test for syphilis and a culture for gonococcus. 
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Studies on the cytodynamics of experimental endometrial 
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I. Historadioautography and ultrastructure 


ALEX FERENCZY, M.D. 
Montreal, Quebec, Canada 


The kinetic and fine structural characteristics and site of origin of the resurfacing uterine 
lining, as well as the influence of ovarian hormonal stimuli on the reparative processes of 
experimentally injured endometrium in the rabbit, were studied by means of in vivo 
historadioautography and electron microscopy. The first-generation, resurfacing 
spindle-shaped cells lacked mitosis and expanded by ameboid migration. This was followed 
by a rapid increase in nuclear deoxyribonucleic acid synthesis, which presumably provided 
for accelerated mitosis-mediated surface epithelial proliferation and maturation. By Day 3 
after injury, endometrial regeneration was completed with a return of labeling index to 
base-line levels. The newly formed surface lining was derived exclusively from the 
persistent surface epithelium bordering the denuded regions. The isotope uptake and 
morphologic alterations of the regenerating endometrium in castrated rabbits which were 
similar to those of intact rabbits suggest that endometrial repair is not mediated by the 
hormones of the reproductive system. (Am. J. OBSTET. GYNECOL. 128: 536, 1977.) 


INFORMATION ON the morphologic characteristics of 
endometrial regeneration in both the human subject” 
and a variety of experimental animals? * is available. In 
women, light and ultrastructural studies" ? demon- 
strated that the total generation time for postmenstrual 
surface re-epithelialization is about 48 hours, begin- 
ning between cycle Days 2 and 3 in a normal four-day 
menstrual period. Furthermore, it has been suggested 
that the regenerating surface lining originated from 
the free gland stumps of the residual zona basalis and 
the persistent uterine surface lining, bordering the 
denuded areas." ? The subsequent interanastomoses 
between converging epithelial proliferations lead 
ultimately to the obliteration of the denuded post- 
menstrual mucosa. The lack of estrogen-dependent 
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morphologic alterations in the endometrium dur- 
ing the regenerative period suggests that endometrial 
reconstruction is initiated in response to tissue 
loss during menstruation and is not influenced by 
ovarian hormonal stimuli." > Experimentally induced 
endometrial regeneration was studied at the light mi- 
croscopic level in rabbits following curettage’ or partial 
excision of the endometrium* and following menstrua- 
tion in the monkey.? These studies have shown that 
resurfacing begins three hours after injury and by Days 
2 to 3 the endometrial surface is completely covered by 
new surface epithelial cells.” * The regenerating epi- 
thelium was proposed to arise from the persisting sur- 
face” 8 and glandular® epithelial cells in the rabbit and 
monkey, respectively. 

An intriguing and as yet unexplained phenomenon 
observed in both human and animal regenerating en- 
dometrial tissue is the negligible or absent mitotic activ- 
ity despite the great regenerative potential of the de- 
nuded endometrium. On the basis of light and electron 
microscopic investigations indicating active nuclear de- 
oxyribonucleic acid (DNA) and intracytoplasmic ribo- 
nucleic acid (RNA) synthesis, it has been postulated 
that the new surface epithelium in the human subject is 
generated and proliferates by endomitotic division.? 


The aim of the present study was to use a series of 
v 
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Fig. 4. Excised uterine horn of the nonovariectomized rabbit. Scanning electron microscopy of 
regenerating surface cells with flattened cytoplasmic substance and elongated pseudopodial process- 
es. (x 2,400.) 


in both the surface and glandular cells: they were less 
conspicuous in the stromal cells and capillary en- 
dothelium (one mitosis per HPF). In ovariectomized 
animals, there was severe mucosal and muscular at- 
rophy, and the epithelial and stromal cells were de- 
void of mitotic divisions. 

Excised uterine horns. The use of the excision 
technique yielded excellent results in removing at least 
the upper two thirds of endometrial mucosa in all in- 
stances. In many instances, however, the entire endo- 
metrium was removed, exposing the subjacent myo- 
metrium. There were no appreciable quantitative or 
qualitative differences noted in the process of endome- 
trial regeneration between the intact and overiecto- 
mized animals and, thus, the findings will be described 
as one. The earliest signs of epithelial resurfacing were 
detectable three hours after excision; within 24 hours. 
50 per cent of the surface was covered by regenerating 
epithelial cells in both groups of animals. The regener- 
ating cells displayed variations in architecture which 
were correlated with their developmental stage. The 
newly formed variety appeared flattened with spindle- 
shaped, dark nuclei and prominent nucleoli (Fig. 1, a), 


e whereas the more mature type contained cuboidal 


cytoplasm with sharp borders and large nuclei and nu- 
cleoli (Fig. 1, b). With further maturation, the cells 
assumed a low-to-tall columnar appearance and, al- 
though the nuclei remained voluminous with irregular 
membranes, nuclear hyperchromasia returned to 
normochromasia and the nucleoli became attenuated 
(Fig. 1, c). During the first day of the regenerative 
period, mitotic divisions were inconspicuous (one 
mitosis per HPF) in the regenerating surface epithelial 
cells. Mitotic activity increased 30 hours after excision 
and, by 48 hours, seven to eight mitoses per HPF were 
observed both in the resurfacing epithelium and per- 
sistent surface and glandular cells bordering areas of 
regeneration. Mitotic activity decreased thereafter to 
three to four per HPF. Stromal mitotic activity paral- 
leled the epithelial pattern with maximum activity oc- 
curring 48 hours after excision. Quantitatively, how- 
ever, mitotic figures were comparatively less numerous 
in the stromal elements than in their epithelial coun- 
terparts. Serial sectioned specimens demonstrated his- 
tologic continuity between the newly formed surface 
epithelium and the persistent surface epithelial cells 
adjacent to injured areas (Fig. 2). 

Electron microscopy. In confirmation of the light 
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Fig. 5. Excised uterine horn of the nonovariectomized rabbit. a, Subepithelial stromal fibroblasts 48 


hours after endometrial excision contain abundant organelles associated with 


active synthesis of 


collagen fiber precursors (arrow). (Original magnification: x 12,200.) 6, Bundles of banded collagen 
fibers in an intracytoplasmic location. (Original magnification: X 52,000.) c, Partly digested collagen 
fibers in a cytophagolysosome. (Original magnification: x63,100.) 


microscopic observations, electron microscopy showed 
no appreciable differences in the ultrastructural altera- 
tions of the regenerating uterine lining, between 
ovariectomized and intact animals. The earliest resur- 
facing cells which histologically resembled spindle- 
shaped fibroblasts were demonstrated at the ultrastruc- 
tural level to be epithelial in origin (Fig. 3). In addition, 
the cells had microfilaments near the surface microvill- 


ous projections and occasionally microtubules in a - 


perinuclear location. At the scanning electron micro- 
scopic level, the resurfacing cells contained flattened 
and elongated cytoplasmic substance covered with 
abundant microvilli and displayed prominent pseu- 
dopodial extensions (Fig. 4). Ultrastructural evidence 
indicating transformation of stromal fibroblasts in- 
to surface epithelial cells was not demonstrated on 
serial sections. The more mature, low cuboidal regen- 


erating cells exhibited nucleomegaly with a euchroma- 


tin pattern, anisonucleolosis, and ribosome-mito- 
chondria-Golgi-rich cytoplasm. These features are 
characteristic of proliferating epithelium in general 
and are consistent with active DNA synthesis as dem- 
onstrated by autoradiography. During the first 24 
hours after injury, most stromal fibroblasts in and 


peripheral to wounded areas were engaged in 


phagocytosis and. digestion of extracellular collagen 


and cellular debris of inflammatory origin. Others ap- 
peared immature with prominent nuclei and scant, 
organelle-poor cytoplasmic substance. By the second 
postexcision day, fibroblasts reverted to mature forms 
with well-developed organellar constitution (Fig. 5, a). 
The cells appeared to synthesize and degrade collagen 
fibers as evidenced by the abundant intracytoplasmic 
tropocollagen fibrils and banded collagen-containing 
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cytophagolysosomes, respectively (F ig. 5, b and c). Such 
fine structural alterations were absent in the control 
endometrium. The capillary endothelium appeared 
hypertrophic with abundant cytoplasmic substance 
containing numerous organelles and enlarged nuclei. 

Radioautography. 

Control uterine horns. In animals with intact ovaries, 
isotope uptake was predominant in the endometrial 
gland cells followed by surface epithelial cells (Fig. 6). 
The pattern of DNA synthesis was uniform in each 
animal as well as in the various endometrial compart- 
ments (variation < + 2.5 per cent). Isotope uptake ap- 
peared more prominent in cells lining the basal portion 
of glands than the gland-neck region, whereas it had a 
random distribution in the surface epithelial mem- 
brane. The upper half of the stroma contained twice as 
many labeled fibroblasts and endothelial cells than the 
lower half. In ovariectomized animals, there was a 
striking decrease of labeled cells in all endometrial 
compartments as compared to uteri of intact rabbits. 
However, the relative proportion and zonal distribu- 
tion of labeling patterns were similar to those of the 
intact animals (Fig. 6). 

Excised uterine horns. In nonovariectomized animals, 
the regenerating surface epithelium demonstrated a 
twofold increase (6.0 per cent) in labeling intensity dur- 
ing periods of repair (Fig. 7) when compared to that of 
the controls (3.8 per cent) (Fig. 6). Although synthesis 
of nuclear DNA was demonstrated in the earliest, 
spindle-shaped resurfacing epithelial cells (Fig. 8, a), 
the number of labeled cells was comparatively more 
numerous in the more mature low-tall cuboidal epithe- 
lium (Fig. 8, b). Isotope uptake gradually returned to 
control values as the regenerating epithelium assumed 
a low-columnar shape. Isotope incorporation was even 
greater in areas bordering the actively regenerating 
epithelium (Fig. 8, c). The 8.1 per cent labeling index 
(LI) was approximately 30 per cent higher in the per- 
sistent surface epithelium (Fig. 7) than in the newly 
formed surface epithelial cells (6.0 per cent) and was 
increased to about threefold that of the controls (3.8 
per cent) (Fig. 6). The number of labeled gland cells 
was increased to twofold (10.0 per cent) that of the 
controls (5.5 per cent). Stromal fibroblasts beneath the 
regenerating epithelium contained no significant dif- 
ferences in mean *H-thymidine uptake (1.44 per cent) 
from the normal (1.23 per cent). However, the capil- 
lary endothelium contained a twofold increase (3.11 
per cent) in LI when compared to that of controls (1.5 
per cent). In areas adjacent to injury sites, the stromal 
pattern of mean LI was also greater in the capillary 
endothelium (4.44 per cent) than in the fibroblasts, the 
latter exhibiting activity (1.93 per cent) similar to that 
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Fig. 6. Distribution of mean ?H-thymidine labeling inten- 
sity during periods of regeneration in nonovariectomized 
(striped columns) and ovariectomized (dotted columns) con- 
trol uterine horns. Note dramatic decrease in labeling inten- 
sity in castrated rabbits. SE, Surface epithelium of endome- 
trium, GE, glandular epithelium; SF, stromal fibroblasts; CE, 
capillary endothelium. 


at injury sites (1.44 per cent) or in controls (1.23 per 
cent). The relative LI of specific cell types during 
periods of healing is plotted in Fig. 9. There was a near 
logarithmic increase in isotope incorporation by the 
regenerating surface epithelium from 12 to 48 hours 
after endometrial injury. Isotope uptake remained 
within base-line levels before 12 hours after excision. 
Maximal uptake occurred at 48 hous after injury with a 
rapid return to control levels by Day 3, coinciding with 
the completion of surface re-epithelialization and 
epithelial maturation. In areas adjacent to injury, the 
persistent surface epithelium labeling pattern was simi- 
lar to that of the regenerating epithelium, but an in- 
crease of LI occurred six hours earlier and the peak 
intensity at 48 hours was comparatively greater (21 per 
cent) than in the resurfacing epithelium (14 per cent). 
In the glands the number of labeled cells exceeded 
control levels three hours after injury, with a peak oc- 
curring at 48 hours, and returned to normal values by 
72 hours after endometrial excision. Stromal fibro- 
blast labeling in areas of regeneration displayed a 
slight, but progressive increase from 18 to 48 hours, 
whereas the LI of the capillary endothelium peaked 
on the second postexcision day. 

In ovariectomized animals, the distribution of mean 
Ll in the regenerating surface epithelium, adjacent 
persistent surface, and glandular cells closely resem- 
bled that of noncastrated animals (Figs. 10 and 11). 
However, the values obtained represent an enormous 
increase when compared to control levels of nuclear 
labeling. The distribution of LI during the various 
stages of regeneration also followed the general pat- 
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Fig. 7. Distribution of mean 'H-thymidine labeling intensity in areas of endometrial regeneration (A) 
and adjacent to regeneration (B) in nonovariectomized animals during the healing process. 


and endothelial cells in and adjacent to foci of regen- 

















eration during the period of maximal endometrial re- 


pair (48 hours). 


Comment 

The results obtained by in vivo historadioautography 
and electron microscopy confirm and extend the pre- 
vious light microscopic observations on experimentally 
induced endometrial regeneration in the rabbit.” * En- 
dometrial repair began by the generation of a new sur- 
face epithelial lining three hours after excision of the 
endometrium, and the wounded area was completely 


recovered 72 hours after injury. Gland formation in 
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Fig. 9. “H-thymidine labeling intensity in endometrial compartments according to time of tissue 
recovery following excision of endometrium in areas of regeneration (4) and adjacent to regenera- 
uon (B) in nonovariectomized animals. 


epithelial cells and in the persistent surface and glan- : 
dular epithelium bordering the injured areas. The 
comparatively increased number of labeled cells in the 
epithelium bordering denuded areas suggests that the 
persistent epithelium represents the main proliferative 
compartment in experimentally produced endometrial 
regeneration and the source of the newly formed sur- 
face epithelial lining. The demonstration of histologic 


continuity between the two epithelial systems during 





tissue repair reinforces this contention. Additional evi- 












dence is provided by electron microscopic examination 
of resurfacing cells, which has demonstrated their 
epithelial nature and no evidence of transformation of 
stromal fibroblasts into surface epithelial cells. 

The mean LI of the stromal elements during the 
period of repair did not deviate from the normal val- 
ues. However, the approximate threefold increase of 


DNA synthesis during maximum epithelial regenera- 
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tion (B) in ovariectomized animals. 


lapse cinematographic and electron microscopic stu- 
dies of cells grown in tissue culture have related flat 
cell morphology associated with prominent cytoplas- 
mic processes and the microfilamentous-microtubular 
system with cellular motion.!” The studies have shown 
that the cells in movement are attached to the sub- 
stratum along their borders, while their broad pro- 
cesses are actively extending and retracting, which 
leads to a broad, flat cytoplasmic pattern. As the cells 
extend over denuded areas, their features change from 
fusiform to tall cuboidal, representing stages in the mi- 
gration of a differentiated single cell type. Further- 
more, it has been suggested that extension and retrac- 
tion (contraction) of cell processes are mediated by 
microtubules and microfilaments, respectively, and 
that both systems are regulated by cyclic adenosine 
monophosphate. Cellular motility is thought to be 
promoted by the interaction of actin-containing mi- 
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Fig. 11. Distribution of mean 3H-thymidine labeling intensity in areas of endometrial regeneration 
(A) and adjacent to regeneration (B) in ovariectomized aninals. Note distribution pattern similar to 
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Fig. 12. *H-thymidine labeling intensity in endometrial compartments according to time of tissue 
recovery following excision of endometrium in areas of regeneration (4) and adjacent to regenera- 


crofilaments with myosin-containing plasma mem- 
branes.' Similar ultrastructural alterations including 
an increase in actin-containing microfilaments have 
been described in epidermal cells and hepatocytes dur- 
ing periods of regeneration" and were related to an 
increase in their locomotion in obliterating wounded 
areas. With increasing epithelial differentiation by the 
second postexcisional day, a gradual increase of mitotic 
activity seems to suggest that, following ameboid mi- 
gration of the first-generation epithelial cells, mitosis 
plays a determinant role in the migration of differ- 
entiated cuboidal cells of the uterine surface. In this 
cell population, it may be assumed that one of the two 
daughter cells arising from each mitosis occupies the 
mother's place, while the other has to displace its 
neighbors. Such displacement must be in the direction 
of the denuded surface, the only outlet of least resis- 
tance. The observations made in this study seem to be 
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in agreement with the postulate that the newly formed 
surface epithelium is actively synthesizing nuclear 
DNA first for ameboid migration and later for matura- 
tion and mitosis-mediated migration. 

The profour*d decrease in DNA synthesis in cas- 
trated and presurhably hormonally deprived endome- 
trium is consistent with severe uterine atrophy ob- 
served by light microscopy and provides evidence that 
the steady renewal state of the rabbit's uterus is sensi- 
tive to ovarian hormonal stimuli. However, endome- 
trial regeneration, at least undei experimental con- 
ditions, seems not to be influenced by the ovarian 
hormones. Indeed, endometrial regenerative processes 
in ovariectomized animals displayed similar morphol- 
ogic and kinetic characteristics including zonal and 
time distribution of proliferating cells similar to those 
their. nonovariectomized 


Observed in counterparts. 


Aruficially induced endometrial regeneration closely 


resembles the site of origin and time sequence of 


morphologic events of resurfacing human endome- 
trial cells. In human subject as in the rabbit, re- 
epithelialization of the denuded mucosa begins with 


flattened fusiform cells which migrate from the mar- 
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ing menstruation. The dual origin of the developing 
epithelium in man may be responsible for the com- 
paratively faster surface re-epithelialization (48 + 12 
hours) following menstruation in women than excision 


in the rabbit (72 hours). The persistent epithelium ad- 


jacent and subjacent (basal glands) to the menstrual 


wound. by virtue of its wider distribution. presumably 


represents a more generous source for the first- 
generation resurfacing cells than the persistent epithe- 
lium alone, bordering the wound in experimental ani- 
mals. The previously expressed idea that surface 
epithelial cells may derive from stromal fibroblasts in 
women” cannot be substantiated by either the pres- 
ent or the previous electron microscopic studies on 
experimental and phy siologic endometrial regen- 
eration.” ? The only remarkable difference noted in 
regenerative behavior between man and the rabbit was 
in the mitotic activity. The process of endometrial re- 
pair following physiologic injury such as menstruation 
is essentially amitotic,> whereas after artificial injury 
cellular divisions are directly proportional to areas 


being recovered by the new surface lining. Whether 


this discrepancy Is due to limited tissue sampling In- 





gins of the wound and progress to tall cuboidal epithe- 
lium. The resurfacing cells are epithelial in nature and 
derive from the persistent surface lining bordering the 
denuded areas in the rabbit and the stumps of residual 
basal glands and persistent epithelium in man. The 
different sites of origin between the rabbit and human 
subject are presumably due to the different mecha- 
nisms leading to the loss of endometrial tissue. In the 
rabbit, excision of endometrial mucosa leaves persis- 
tent epithelium only at each side of the wound, 


whereas in man the basal glands are preserved follow- 


man or to dissimilar mechanisms of tissue injury is 
presently not clear. Finally, since the morphologic se- 
quence of events observed in the healing process of the 
rabbit endometrium closely resembles that taking place 
in man, we believe that an extrapolation can be made 
from the present experiment with regard to our hy- 
pothesis that endometrial regeneration in the human 
subject is also independent of ovarian hormonal stim- 
uli." * 

I am grateful to Mrs. Norma Freedman for typing 
the manuscript. 
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4 The Goebell-Stoeckel operation for universal 

* — cases of urinary incontinence sod 
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Bt Lutherville, Maryland 

E: The Goebell-Stoeckel fascia lata strap operation for stress incontinence of urine has been 
K l used for 30 years. This is a review of eight cases from our practice using this operation for 
Ie problems of total urinary incontinence secondary to congenital defects and complications of 
E vaginal surgery. The Goebell-Fragenheim-Stoeckel'? operation was first described in 1917. 


3 t In the original operation, strips of fascia lata were not used for the strap. In later modifications 
Eo of the procedure, a strip of fascia lata and a small transverse suprapubic incision were 
employed. The basic principle of the operation is having a supporting structure beneath the 
urethrovesicle junction that slightly elevates the urethra in this area upon downward or caudad 
movement of the bladder. Such movement occurs in all Valsalva maneuvers such as 
coughing, sneezing, laughing, lifting heavy objects, and many body movements. During these 
movements, the intravesical pressure is raised. If the intraurethral pressure is lower than the 
intravesical pressure, at that particular moment, urine in the bladder moves to the lower 
pressure area in the urethra and drains to the outside. The strap procedure, by supporting the 
suburethral tissue and the urethral vesical angle, probably increases the intraurethral pressure 
? to a level greater than the intravesical pressure preventing urinary incontinence associated 
pe with Valsalva maneuvers but the pressure is not elevated to such a level as to retard urinary 
D drainage during detrusor muscle contraction for voluntary voiding. If the above physiologic 
explanation is true for stress incontinence, how can the Goebell-Stoeckel strap procedure be 
explained for total incontinence, particularly secondary to congenital defects such as total 
bladder exstrophy and epispadias? A physiologic explanation of the success of the strap 
operation in congenital defects cannot be given. This physiologic explanation remains to be 
answered. However, the clinical results achieved in these eight cases deserve further study. 
Consideration of this operation may be warranted in these severe cases of incontinence. 
(AM. J. OBsTET. GYNECOL. 128: 546, 1977.) 





from birth or from injury. All of the patients used 


IT IS OUR PURPOSE to review eight cases of total in- 
diaper-type urinary collection devices with various 


continence from our practice between the years 1958 
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to 1976 treated with the Goebell-Stoeckel fascia lata 
strap procedure. 


Materials and methods 


The ages of these eight patients ranged from 16 to 
48 years. All patients were totally incontinent of urine 
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modifications and rubber pants. 

Physically, all eight patients were in excellent health. 
Mentally, the stigmas of total urinary incontinence had 
produced moderate psychogenic situational reactions 
in four of the eight patents. 

The etiology of the urinary incontinence was con- 
genital in four patients. Of these four patients, three 
had epispadias (Fig. 1) of the urethra, and one had 
exstrophy of the bladder. All four patients with con- 
genital defects had undergone anatomic surgical cor- 
rection with a vaginal mucosa flap used to create a new 
urethra (Figs. 2, 3, and 4). Anatomically, the recon- 
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Fig. 2. Step one shows the construction of a new urethra from 
a vaginal flap raised from the anterior vaginal wall and based 
at the bladder neck. 


struction in these patients looked good, but none has 
achieved continence from the reconstruction proce- 
dure. The first patient in our series had had recon- 
struction for total bladder exstrophy followed by total 
urinary incontinence. An ileal loop diversion was con- 
sidered, but it was decided to try a Goebell-Stoeckel 
strap procedure prior to the ileal loop procedure (F ig. 
5).* The patient became continent for the first time in 
her life postoperatively. She was 16 years old. She re- 
mained continent for three years when she married, 
became pregnant and was erroneously allowed to de- 
liver vaginally. She became incontinent post partum. 
An anterior repair with Kelly plication and a 
Marshall-Marchetti procedure were attempted in mili- 
tary hospitals but failed to achieve urinary inconti- 
nence. A second Goebell-Stoeckel strap procedure was 
performed (with bilateral partial salpingectomy), and 


Fig. 3. The flap is sutured into place with the neck of the 
bladder shown through the flap. The vaginal incisions have 
been extended anteriorly. 





Fig. 4. The mucous membrane mucosa from the labia minora 
is plicated over the raw surface of the vaginal flap, extending 
up from the vaginal mucosa plication. 


the patient was again continent for one year. Upon 
lifting a heavy load of books, she felt a snap in the 
vaginal area with sharp pain that persisted for two 
days. Thereafter, she was incontinent again. A third 
Goebell-Stoeckel strap procedure was performed, and 
the patient has been continent for the last five years. 
The remaining three patients with plastic reconstruc- 
tion following epispadias had the standard Goebell- 
Stoeckel strap procedure. One has become pregnant 
and was delivered by cesarean section. 

Four of the eight patients were totally incontinent 
secondary to vaginal, surgical, and obstetric complica- 
tions. Three of the patients in the complication cate- 
gory had large fistulas that included the urethrovesical 


junction. All three had surgical closure, but were totally 
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Strap of 
Goebel! Stoecke! 





Fig. 5. The fascia lata strap of the Goebell-Stoeckel operation 
in place. Note that the strap does not have to be buried undei 
the vaginal epithelium tn this particular situation. After sev- 
eral weeks, this becomes epithelialized without further treat- 


ment. 


incontinent after the operation. One of these four pa- 


tients had five operations for anterior repair and Kelly 
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course. Two have become pregnant, the first patient in 
the series described and another patient who was de- 
livered by cesarean section and has remained conti- 


nent. 


Comment 

A valid scientific physiologic explanation as to how 
the Goebell-Stoeckel fascia lata sling achieves conti- 
nence in patients who have total incontinence from 
congenital anomalies and surgical complications is un- 
known at the present time. It would be worthy to have 
an indepth study of these patients and others who have 
had similar attempts at achieving urinary continence to 
ascertain the physiologk mechanisms of their inconti- 
nence and continence postoperati ely. The important 
clinical point is that it does achieve continence in à 
significant majority of those patients operated upon. 

Of the eight patients operated upon in this series, six 
are continent of urine. It is interesting that of those six 
who are currently continent one continues to have re- 
current urinary tract infections, despite adequate uri- 
nary investigation. She is currently receiving sul- 
fanomide suppressive therapy. Another patient has 


improvement in the incontinence but is not totally con- 
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Clear cell carcinoma of cervix and vagina in progeny of 
women who received diethylstilbestrol: Three cases with 
scanning and transmission electron microscopy 


S. PURI* 

C. M. FENOGLIO 
R. M. RICHART 
New York, New York 
D. TOWNSEND 
Los Angeles, California 


Three cases of clear cell carcinoma of the cervix and vagina in progeny of women 
administered diethylstilbestrol (DES) were studied ultrastructurally. The patients were young 
and had a positive history of maternal ingestion of DES during pregnancy. Similar 
ultrastructural features were observed in all cases. The neoplastic cells were arranged in 
solid nests or glands. Ultrastructural findings in these cases were similar to those of 


previously reported clear cell carcinomas of the ovary an 


d endometrium, which seems to 


indicate a common Müllerian origin'™ '* as opposed to a mesonephric origin.'? A transition 
between vaginal adenosis and the neoplasm was not observed. (AM. J. OBSTET. GYNECOL. 


128: 550, 1977.) 


ALTHOUGH CLEAR CELL adenocarcinoma of the cer- 
vix and vagina is a rare malignancy which usually oc- 
curs in older women, an increased incidence of clear 
cell cancers has been reported in girls whose mothers 
received. diethylstilbestrol (DES) during pregnancy.' 
Despite the inclusion of 170 such cases in a registry of 
such neoplasms, the histogenesis remains controver- 
sial. The present report is a description with ultrastruc- 
tural observations of three cases of clear cell adenocar- 
cinoma of the cervix and vagina arising in the progeny 
of DES-treated women. 
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Case reports 

Case 1. S. L., a 25-year-old nulliparous patient, was 
first seen because of an abnormal vaginal smear. The 
cervix and vagina were grossly normal, but areas of 
white epithelium were noted colposcopically in the 
upper third of the vagina and there was a | by 2 cm. 
area of submucosal induration in the midanterior 
vaginal wall. The upper third of the vagina failed to 
stain with iodine. The area of induration was diag- 
nosed as clear cell adenocarcinoma by biopsy, and an 
excision of the mass and pelvic lymphadenectomy 
were performed, followed by whole-pelvis irradiation 
which was followed by transvaginal cone irradiation. 

Case 2. J. L., a 24-year-old nulliparous woman, was 
referred by her private doctor who noted a mass in the 
upper vagina. She had an ulcerated, shaggy, friable 
mass involving the upper third of the vagina and cervix 
which histologically was a clear cell adenocarcinoma. 
She was treated by radical hysterectomy, pelvic lymph- 
adenectomy, and partial vaginectomy. 

Case 3. C. W., a 19-year-old DES-exposed girl, was 
seen with a friable exophytic tumor of the lower upper 
left vagina with a tumor free space between the upper 
portion of the tumor and the cervix. The patient 
underwent vaginal biopsy, which confirmed the clinical 


impression of clear cell adenocarcinoma, and explor- - 


atory laparotomy. She had one positive paravaginal 
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Fig. 2. TEM of luminal border showing short thick microvilli. Lateral plasma membranes are straight 
and tightly apposed by numerous desmosomes. (x8,000.) Insert, SEM appearance of edematous 
neoplastic cells covered by short thick microvilli. ( 1,000.) 


placing the other cytoplasmic organelles. These cells 
presumably correspond to the clear cells of light mi- 
croscopy. The mitochondria were numerous, small, 
and round to ovoid and contained uniform linear in- 
terdigitating cristae. The endoplasmic reticulum was 
granular and arranged in long strands, but in many 
cells they were stacked in parallel rows separated by 
glycogen granules. The agranular endoplasmic re- 


ticulum was dilated. Golgi apparati were easily found 
in many cells and occasional lipid droplets were ob- 
served (Fig. 4). No other form of secretion was noted. 
Lysosomes were rare. A few tumor cells contained 
bundles of fine paranuclear filaments, and occasional 
cells contained ciliary bodies. Neither endocervical nor 
squamous cells were noted. 

SEM observations. The surfaces of the neoplastic 
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Fig. 3. TEM of basal portion of neoplastic cells showing irregular expansion of the lateral plasma 
membrane, dilated intercellular spaces, and a regular basal lamina. (x8,000.) 


cells were covered with short irregular microvilli, and 
the individual cells were arranged in an orderly fash- 


ion. Because of interstitial edema, the lateral aspect of 


the cells was prominent and the columnar shape of the 
cells was accentuated (Fig. 2). A transition between 
vaginal adenosis and the neoplasm was not noted. 


Comment 


Clear cell adenocarcinoma of the uterine cervix ap- 
parently arising from remnants of the mesonephric 
duct was originally reported by Mayer? in 1903. Many 
other reports of similar cases have been published.*-* 
Herbst and associates,” in 1972, reported 91 cases of 
clear cell carcinoma of the cervix and vagina from 
female DES-exposed offspring, and in another report, 
in 1974, the number had increased to 170 cases. 

Despite the relatively large number of reported 
cases, the histogenesis of the clear cell adenocarcinoma 
is controversial, although various theories of origin 
have been proposed. Some favor an origin from 
mesonephric duct remnants (Wolffian), whereas 


others favor a paramesonephric (Müllerian) origin. 
Clear cell tumors have been described in the ovary,!? 
the endometrium," the cervix, and the vagina? and 
their histologic appearance and ultrastructural fea- 
tures are indistinguishable from those noted in the 
present study. Herbst and Scully’? have strongly sug- 
gested a Müllerian origin for the clear cell tumors, and 
Scully and Barlow" found a high incidence of endome- 
triosis in association with ovarian clear cell carcinoma 
as compared with the incidence in association with 
other ovarian cancers." In addition, they"? described 
transitions between areas of endometriosis and ovarian 
clear cell tumors. In a previous study,” we reported 
finding an endometrial type of cells in the lower genital 
tract of progeny of DES-treated women. The presence 
of these cells, the histologic and ultrastructural similar- 
ity of the clear cell cancers arising in the DES progeny 
to those arising in other organs, and the reports of an 
endometrial origin of the lesion in those other organs 
coupled with the observation of a transition from be- 
nign adenosis to adenocarcinoma'® strongly favors an 
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Fig. 4. Clear cell adenocarcinoma. Note the agg 
rows of granular endoplasmic reticulum, mito 


endometrial cell origin for the DES-associated clear cell 
carcinomas and a common Miüllerian as opposed to 


regates of glycogen in close relationship with parallel ^ ^ 1— 
chondria, free ribosomes, and lysosomes. (x7,200.) 


mesonephric origin for all the female genital tract clear 
cell cancers. 
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Endometrial cu ture and treatment results from 228 patients who developed endometritis 
‘following elective abortion were analyzed. The most common organisms isolated were 
group B beta hemolytic streptococci, Bacteroides, Neisseria gonorrhoeae, E. coli, and 
Staphylococcus aureus. |n general, patients responded to treatment with penicillin or 
ampicillin, with the addition of an aminoglycoside for those réquiring hospitalization. 
Curettage was an important adjunctive treatment for hospitalized patients and for some 


outpatients. (AM. J. OBSTET. GYNECOL. 128: 556, 1977.) © 


THE OCCURRENCE OF genital tract infection, usually ' 


endometritis, following elective abortion -is a well- 
known complication. Following first-trimester proce- 
dures, rates for infection vary from 0.1 to 5.2 per cent, 
while reports!^? of infection rates following midtrimes- 
ter amnioinfusion range. from 1.5 to 18.5 per cent. 
However, methodology, types of patients cared for, 


and criteria used to diagnose endometritis show wide 


variation. 

In prior studies from the Fertility Control Center 
dealing with this subject, the patients have been charac- 
terized and the relationship between selected factors 


and the development of postabortal endometritis have 


been discussed.5 * The purpose of this report is to 
present endometrial culture results and to discuss 


treatment of patients with postabortal endometritis. . 


Material and methods 
From July, 1973, through June, 1975, 114 patients 


with postabortal endometritis following first-trimester ` 


elective abortion and 114 patients with endometritis 


following second-trimester procedures were treated in- 
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the Fertility Control Center. Postabortal endometritis 
was defined as any condition for which a patient re- 
ceived' antibiotics within feur weeks of the abortion . 


procedure, did not have other diagnoses such as uri- 


nary tract infection listed, and was not receiving antibi- 

otics for prophylaxis or for zny other reason at the time., 
of the procedure, as with certain patients with cardiac 
abnormalities or gonorrhea. In addition, the patients 
with endometritis had other findings such as fever, ab- 


dominal pain, tissue passage, and uterine tenderness 


prior to initiation of antibiotics. 
During the two-year period of study, 3,411 first- 


trimester suction dilatation and curettage procedures 
were performed. Of the 1,412 second-trimester proce- 


dures, 657 were initiated by intra-amniotic urea and 
intravenous oxytocin; 337, by intra-amniotic urea and. 


intra-amniotic prostaglandin Fea; 253, by intra- 
amniotic hypertonic saline; 154, by intra-amniotic 


prostaglandin Fg; 11, by extraovular prostaglandin 
Foo. | 
Endometrial cultures, when obtained, were handled ` 
in a routine manner. After tlie external cervical os was 


swabbed to remove excess mucus or blood, a cotton- 


tipped applicator was inserted into the endometrial 
cavity and then placed into modified.Stuart's transport . 
medium. After transport to the clinical laboratory, the 
specimens were plated. onto blood agar; MacConkey's 
medium, chocolate agar, CNA medium, and Thayer- 
Martin medium; the plates were incubated in a carbon 


dioxide j jar for 24 hours before further bacterial isola- 


tion techniques were carried out. À portion of speci- 
mens also were plated onto selective anaerobic medium. 
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containing gentamicin and vancomycin, and the plates, 


were placed in an anaerobic chamber for 48 hours be- 
fore any further attempts were made to. isolate or- 

ganisms.: ` 

All patients with the diagnosis of postabortal endo- 
metritis were followed up throügh at least the first four 
weeks after the initial procedure. All patients were seen 
at least once in the outpatient clinic,.except for 5.2 per 
cent who were contacted directly by telephone. About 
95 per cent of patients with the.diagnosis of postabortal 
endometritis were managed directly by the group of 
physicians performing the initial abortion procedure. 


Results 


Table I shows the number of abortion procedures 


and endometritis cases during the period of study. 


Table II presents the over-all culture results. Although . 


166 specimens were obtained for endometrial culture 
from the patients presenting with. postabortal endome- 
tritis, only 126 (75.9 per cent) yielded growth of or- 
ganisms. All but one of the hospitalized patients had an 
endometrial culture performed, but 61 (41.5 ) of the 
patients treated as outpatients did not have a culture 
taken. 
In Table HI, the organisms isolated when only a 


single organism was reported are listed for compari-. 


son. As shown, over 59 per cent of the single organism 


cultures and over 55 per cent of all culture reports 
contained the bacteria group B beta-hemolytic strep- 


tococci, Bacteroides sp., Neisseria gonorrhoeae, and 
Staphylococcus aureus. In 72 cultures, multiple or- 
ganisms were reported by the laboratory. The groups 
of organisms isolated when multiple organisms were 
reported by the laboratory are detailed in Table IV. 
Normal vaginal flora in The Johns Hopkins Clinical 
Laboratory includes the organisms Micrococcus, lac- 
tobacillus, and Bacilli sp. and light growth of coliforms, 


yeast, and anaerobic cocci. 


There: were some differences noted when the 


single-organism culture results from hospitalized pa- 
tients were:compared with results from outpatients. 
The major differences for hospitalized patients versus 
outpatients, respectively, were that group B beta- 


hemolytic streptococci were isolated in 26 versus 23 per 


cent of cultures; Staphylococcus aureus, in 22 versus 0 per 
cent; and E. colt, in 13 yersus 3 per cent. Similarly, 
Bacteroides sp. in single organism growths were iso- 
‘lated from only 4 per cent of hospitalized patients ver- 
sus 19 per cent of outpatients, and Neisseria gonorrhoeae, 
from 9 versus 16 per cent. However, there were no 
major differences noted in multiple-organism isolates 
and in the frequency of organisms in all cultures. 
The vast majority of patients with postabortal endo- 
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Table I. Abortion procedures and endometritis 


cases ( July, 1973, to June, 1975) 






All endo- Endome- 




















metritis tritis 
cases cases hos- 
Abortion diagnosed pitalized 
procedures 
Procedure performed % 





Riccecrrimiester 3.411 114 33 36 LI 
Second-trimester  - 1,412 114 8.1 45 8.9 
Total 4,823 998 47 81 17 


Table II. Culture results. in postabortal endometritis 














Second- 
trimester 


First- 
trimester 





Over-all 


. Results 


No culture 35.1 19.4 27.1 
No growth, ` i 13.2 7 21.9 6 17.6 
One organism 21 184 33 28.9 54 23.7 
Multiple organisms 38 33.3 34 298 72 31.6 
Total 114 100.0 114- 100.0 228 100.0 


metritis presented with symptoms five or more days 
after the abortion procedures. Findings utilized to 
diagnose endometritis prior to initiation of antibiotics 
included combinations of fever, abdominal or uterine 
cramps, tissue passage, foul vaginal discharge, a patu- 
lous cervix on examination,.and uterine or parametri- 
al tenderness with palpation. Patients with high fever 
or with suspected retained products of conception or 
those who appeared toxic were admitted for in-hospital 
treatment. . | 

Table V shows the most common treatment for hos- 
pitalized patients with postabortal endometritis. Curet- 
tage was an important adjunctive treatment in addition 
to antibiotics for most patients. Usually curettage was 
carried out by means of. intravenous analgesia of 
meperidine and diazepam within 12 hours of admis- 
sion. The antibiotics listed were given in high doses 
parentally for five days in most instances, and upon 
discharge antibiotic treatment was occasionally con- 
tinued. for several more days. Only 20 patients (25 per 
cent) were hospitalized for more than five days. Five of 
these patients had Staphylococcus aureus isolated and 
underwent long-term parenteral antibiotic therapy. 
This group included one patient who also developed 
subacute bacterial endocarditis and was treated for six 
weeks. The other 15 patients hospitalized for more 
than five days had a variety of organisms isolated. In 
this group was one patient with severe Clostridia per- 
fringens sepsis who underwent hysterectomy and who 
needed hemodialysis, for treatment of renal failure. 
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Table III. Single-organism culture results in postabortal endometritis 


First- 
n trimester 





Organism 


Group B beta-hemolytic streptococci 
Bacteroides - 

AN. gonorrhoeae 
Staphylococcus aureus 
Unidentified anaerobes 
E. coli 

S. epidermidis 
Diphtheroids 

Alpha streptococci 
Enterococci 

Proteus mirabilis 
Clostridia berfringer.s 


CoO rr KO RD m CO RS oM Oy 09 d 


: F requency 
` Second- in all 
trimester Over-all (54) cultures (126) 


9 97.4 13 24.1 28 22.9 
4 121 7 12.9 20 15.9 
1 3.0 7 19.9 18 10.3 
4 12.1 5 9.3 9 7.1 
3 9.1 4 74 7 5.6 
4 19.1 4 7.4 13 10.3 
2. 6.1 3 5.6 26 20.6 
1 3.0 3 5.6 18 14.3 
d 3.0 3 5.6 11 8.7 
] 3.0 2 3.7 5 4.0 
2 6.1 2. 2.7 9 1.6 
l 3.0 1 1.8 1 0.8 


Table IV. Multiple-organism culture results in d ries endometritis 


Organism 


Normal vaginal flora 

:S. epidermidis + diphtheroids 

Group B beta streptococci + bacteroides 

S. epidermidis + alpha streptococci 
Bacteroides + S. epidermidis + diphtheroids 
Alpha streptococzi + diphtheroids 

S. epidermidis + alpha streptococci 

Group B beta streptococci + E. colt 
‘Bacteroides + enterococci 

Bacteroides + E. coli + klebsiella 


-— 


rm CO DO h2 ON — OF Q5 06 


n 
-- 


Table VI lists the various antibiotics used for outpa- 
tient treatment. As shown, curettage on an outpatient 
basis was also utilized on occasion. 


Comment 


Although there are numerous reports in which or- 
ganisms encountered in instances of sepsis associated 
‘with criminally induced abortion were described, very 
little has been published about organisms found in in- 
stances of infection after elective induced abortion. 
Goodlin and co-workers? found Staphylococcus and E. 
.coli most commonly in uterine cultures from patients 
with fever following intra-amniotic hypertonic saline 
injection. Steinberg and associates! reported on 56 pa- 
tients with fever following intra-amniotic hypertonic 
saline injection. Six patients had positive blood cultures 
in which there was growth of Clostridia perfringens in 
three and growth of E. coli, S. aureus, and Bacteroides 


in the remaining three. N. gonorrhoeae, Klebsiella- | 


Enterobacteria sp., Proteus mirabilis, E. coli, Staphylococ- 
cus aureus, and:group B beta-hemolytic streptococcus 
were isolated from a vanen of sites in PH cultures of 
other patients. 


First- Second- 
trimester trimester 


Over-all 
xx [xx [os 
21.1 14 41,1 20 27.9 
7.9. 3 . 8.8 6 8.3 
7.9 : 1 2.9 4 5.5 
2.6 3 8.8 4 5.5 
5.3 2 5.9 4 5.5 
— 3 8.8 3 4.2 ^ 
5.3 1 2.9 08 4.9 
5.3 1 2.9 3 4.2 
7.9 0 — 7 ‘3 4,2 
2.6 2 5.9 3 4,2 


In addition to Clostridia, other anaerobic organisms 
may be isolated in instances of septic abortion. An im- 
portant factor in the identification of such organisms is 
the use of anaerobic techniques for both collection and 
isolation.® '° Although anaerobic collection techniques 
were not used in this study, a significant proportion of 
endometrial cultures were still positive for such or-. 
ganisms. | 

The significance of endometrial culture results in 
genital tract infection is unclear. For example, in a 
study in which endometrial results with the use of a 
double-lumened collecting device from patients with 
puerperal endometritis versus nonfebrile control sub- 
jects were compared, no significant difference in the 
flora between groups could be demonstrated.” In the 
present study, special collecting devices were not used, 
so specimen contamination may have occurred; but 
even with special multiple-lumened collection devices, 
contamination by cervical or vaginal secretions of "en- 
dometrial" samples may occur. However, it does ap- 
pear that postabortal endometritis differs little from 
many genital tract infections in that, with the exception 
of N. gonorrhoeae, organisms endogenous.to the vagina 
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| Table." v. non thérapy for postabortal 
 endometritis O M h » 











i Second: M 
trimester. 
(45). ^- 


Penicillin + 
«kanamycin 

Ampicillin ` 

Penicillin + kina- 
mycin + clinda- 
mycin 

Other . 

^. ` Cùrettage. 


| predominate. The more common 1 findíüg of S. aureus , l 
in cultures from hospitalized patients as opposed to. - 
outpatients in this study seems to correlate with. the , .- 
clinical situation, but the other endometrial culture dif- 

. ferences noted do not appear to correlate clinically. 

The early utilization of adjunctive surgical measures 
such as curettage in addition to antibiotics is.of'im- 
portance in reducing over-all morbidity i in instances of 
sepsis following criminal. abortion, such that similar | 
measures may be helpful i in treating endometritis fol-- 
lowing elective abortion.. For example, despite the fre- 
quency of isolation of Bacteroides in this study, antibi- : 
otics for use, spécifically . against this organism were .. 
seldom initiated. It appears that curettage removes ne- | 


crotic debris ` and. degenerated : pregnancy products." 


P which can act as an inoculum. Also, the use of a peni- .- 


cillin drug in most instances provides coverage against i 


‘other anaerobic organisms, Such as anaerobic streptó- ' 
cocci as well as coverage against some. aerobic patho- ` 
gens: By adding an aminoglycoside in patients with | 
. evidence of more severe infection, adequate antibiotic 
D coverage is afforded in most instances. ' . co 
_ Prophylactic antibiotics have been utilized with Suc — 
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Second- . l 
trimester 


E 69). 


“Ampicillin (oral  , 


50.0 48 62.4 "82 55.7 
: Penicillin (intra- 5 19.2 12 '175. 27 184 
muscular) + A NN DY 
< ampicillin (oral  '. ° jo 
+ ‘Tetracycline (oral) 10, 12. 8 5 - 72 15 102: 
` Penidllin(ora)- | ;2 -26 3 43 5 3.4 | 
‘ “Penicillin (intra- m. $49: I 1.4 4 2.7 
. muscular , , |^. o hs e 
Other ; . |. . 4 5.1 3 4.3 7 4.8 
/ "Unknown, |. ..' 5 64 2 206: 4.8 
|" Curettage (2. 26: 10 145 12 -:82 
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' "cess. in- patients undergoing E elective. 


“abortion.” . Whether such. measures would be of 
Significant benefit in our patients is open to conjecture. -` 
The rates for endometritis and hospitalization for pa- . 


'. tients in ihe first. trimestér do.not appear excessive ` 


enough to warrant the use of prophylactic antibiotics. 
Howeéver;:the higher, rates for second-trimester-pa- 
tients might justify their use. Certainly, „possible ben- , 


efits must be weighed against the potential conversion 


"of an antibiotic-sensitive flora to an antibiotic-resistant 
flora. In addition, other factors should be considered 
when . examining postàborial. infection rates. For 
example, retained tissue is of some importance in the 
development of such, infections. In addition, concomi- 
tant untreated endocervical infection with N. gonor- 


` rhozae has been shown ‘to increase the risk for sub- 


sequent, postabortal endometritis. Therefore, before 
prophylactic antibiotics can'be recommended for gen- 
‘eral’ Use in elective abortion patients, "carefully con- 
trolled: studies should be carried out in which the mul- 
tiple: factors involved are analyzed. 
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Cyclic changes in salivary activity of 
N-acetyl- - B- p-glucosaminidase 


A possible efficient:indicator for predicting 


ovulation and pregnancy 
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NÉSTOR M. DELGADO, B.Sc. 
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t 


Salivary activity of N-acetyl-8-p-glucosaminidase showed a characteristic pattern of 

. changes during the normal menstrual cycle with a distinct peak on Day 13, 14, or 15 before 
the next menstruation. This peak of enzyme activity occurred within one day of the nadir of 
basal body temperature and was absent in women with spontaneous or iatrogenic 
anovulatory cycles. These results are strongly suggestive that the salivary determination of 
this activity may be a conven ent indicator for determining the day of ovulation. (AM. J. 


' OBSTET. GYNECOL. 128: 560, 1977.) 


COMPLETE SEXUAL abstinence remains the only 
completely safe method of birth control despite con- 
tinuously increasing knowledge in endocrinology and 
biology of reproduction. 

The technique of periodic abstinence seems Precicy 
: when the proposed short fertile half life of both ova! 
and spermatozoa’ is considered. Thus, if intercourse 
. does not occur within a narrow range of time around 
ovulation, no fertilization of the ovum and, therefore, 
'no conception can take place. 

The main difficulty with the practice of this method 
is that ovulation is more causally related to the next 


'" monal state,” ° 


components such as. glucose,’ 


menstrual period than to the last; therefore, an easy . 
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and rather precise method for detecting ovulation is 
necessary. Different techniques have been devised for 
predicting ovulation in advance? and for identifying its 
occurrence immediately afterward,’ but none of them 
seem to offer a convenient way of ensuring effective- 
ness of the periodic abstinence method of birth control. 
. A number of reports have appeared which affirm a 
correlation between salivary composition and hor- 
and some of the more recent ones have 
shown characteristic patterns of behavior of salivary 
sodium,’ and sialic 
acid? and of certain enzyme activities eg in relation to - 
the time of ovulation. 

Some of these changes have been correlated with the 
endocrine status of the women,? and on some occasions 
characteristic changes in the composition of the saliva 
have been induced by the exogenous administration of 
sex hormones." E 

There are a number of reports in. the literature 
showing that the quantity and distribution of endome- 
trial lysosomes change during the menstrual cycle, 
reflecting perhaps the participation of these subcellular 
organelles in the process of nidation or in changes lead- 
ing up to menstrual bleeding. ? Although no dày- ` 
by-day study of the endcmetrial activity of lysosomal 
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Fig. 1. Cyclic variation on the specific activity of N-acetyl-B-p-glucosaminidase (o——2o), alkaline 





phosphatase (A 


B-p-glucosaminidase in eight women with anovulatory cycles (m 


A) in the salivary secretion of 28 normally menstruating women, and N-acetyl- 





m) (see.text). For the prepara- 


tion of the graph, all the cycles were normalized with the beginning of the next menstrual fow taken 
as Day 0. For the three enzymes the mean ‘of the activity observed is indicated, and for 
glucosaminidase the shadowed area represents in addition the standard deviation of the indicated 


means. 


enzymes has been reported, a correlation has been 
noted between these activities and changes of the en- 
dometrial and cervical mucosa during the menstrual 
cycle.'^ With the assumption that lysosomal enzyme ac- 
tivities in the reproductive tract are regulated by sys- 
temically circulating hormones, a comparable pattern 
was sought in the lysosomal enzyme activity of the 
salivary secretion. Of several lysosomal enzymes origi- 
nally screened, only the activity of  N-acetyl-B-p- 
glucosaminidase showed an increase at the time of ovu- 
lation. The increase in glucosaminidase activity seems 
to be significant enough to be considered for further 
testing as a practical method of predicting ovulation. 
Since it has been stressed that alkaline phosphatase 


shows a characteristic midcycle peak in its activity,? the | 


cyclic changes in the activity of this enzyme were also 
measured. i 


Material and methods 


Saliva from healthy adult women was collected daily 
from the sixth day after the end of the previous 


menstruation until the beginning of the next menstru- - 


ation. The samples:were collected in small, disposable 
plastic cups. Samples were obtained from some women 


in the morning but most were obtained during the af- 


. ternoon, but in all cases at least four hours after meals. 


Since stimulation of salivary secretion seems to pro- 
duce a change in the normal components of this fuid,” 
the samples were always collected with allowance for 


the simple accumulation of saliva. Normally, the en- 


zyme determinations were performed within an hour 
after the saliva was obtained. However, in order to 
facilitate the monitoring of samples collected during 
weekends and at other times when immediate assay was 
impossible, pilot experiments were conducted which 
demonstrated that the secretions lost no more than 10 
to 15 per cent of the enzymatic activity when they were 
maintained frozen for 24 hours. Thereafter, samples 
collected at such times were so treated. 

Four groups of women were studied. The first 
group consisted of 20 young, unmarried, normally 
menstruating women. "The second group consisted of 
éight nurses with some training in gynecology. In this 
group a chart'of the basal body temperature (BBT) was 
obtairied in addition to the saliva determination. A 
group of five women using oral contraceptives and 
three more with a BBT pattern showing the presence 
of anovulatory cycles comprised the third group. Fi- 
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Fig. 2. Correlation between the cyclic variation of salivary glucosaminidase activity with the BBT in 
eight trained, normally menstruating nurses. The enzymatic activity is plotted as A optical density 
under the conditions of the study (see text). All traces have been normalized io the first day of the 
next menstruation. The curve of the BBT is indicated in degrees Farenheit in the upper part of each 
trace. The missing points indicate days in which no collection of samples was possible. 


nally, we studied a group of 20 women who were at- 
tempting to become pregnant, of whom eight actually 
became pregnant during the study. All women were 
selected from the outpatient department of the Centro 
de Invesiigacion de la Fertilidad y la Esterilidad in 
Mexico City. | 


Enzyme assays. Before the study of the cyclic. 


changes in enzymatic salivary activity was begun, the 
conditions of the enzymatic assays were carefully estab- 
lished in order to ensure linear kinetics under all con- 
ditions of the test. This study showed that if the condi- 
tions described below were followed linearly, enzyme 
amount-dependent activity was assured whenever the 
change in absorbancy was less than 0.8. All determina- 
tions: were carried out in triplicate, including one de- 
termination made with half the amount.of saliva. All 
those cases in which adequate duplication was not ob- 
served had repeat determinations under adequate 
conditions. 
Saliva in the amount of 0.1 ml. was added to 0:2 ml. 
of 0.1M citrate buffer (pH 5.7) and 0.1 ml. of 
0.1M p-nitrophenyl N-acetyl-8-p-glucosaminide (Sig- 
ma Chemical Co., St. Louis, Missouri). The mixture was 
incubated for 30 minutes at room temperature with 


occasional mixing; and then the reaction was termi- 
nated by the addition of 1.0 ml. of 1.0M glycine- 
sodium hydroxide buffer (pH 10.05). The resulting 


‘color was measured at 410 nmoles in a Coleman Junior 


II Model 620 spectrophotometer equipped with a 
Perkin-Elmer data reader Coleman 41. 

"The alkaline phosphatase activity in 0.1 ml. of saliva 
was measured by the kinetic method suggested by 
Hansen! at pH 9.6 with p-nitrophenyl-phosphate used 
as the substrate and with focus on the appearance 
of yellow color at 410 nmoles in the Coleman 
spectrophotometer. 


Results and comnient 

Data are available for 36 complete menstrual cycles 
of 28 normal women, between the ages of 18 and 38 
years, who did not use oral contraceptives or become 


"pregnant during those cycles. When the data on 


women who became pregnant are added, a total of 46 
cycles displaying the midcycle peak in enzyme activity 
were obtained. In addition, data are presented on eight 
anovulatory cycles, of which five were observed in 
women who were using contraceptive pills. | 

Due to the noncaptive nature of the subjects tested in 
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- Fig. 3. Typical patterns of salivary glucosaminidase activity in two women in whom three consecutive 
cycles were studied. The enzymatic activity is prec: as A optical desi under the conditions of 


. the a (see text). | 


$ 


this study, no Saen was made to control diet or other’. . 


possible influencing factors. Casual observation sug- 


gests that concomitant analgesics and tranquilizers did 
not interfere with the assay. 

All of the data, except those for the. women who 
became pregnant, are expressed with respect to the 
date of onset of the next menstruation. Since ovulation 
is more closely. related to the next menstrual period 
than to the last? this method.of identifying the days of 
the cycle is móre reasonable than the alternative of , 


relating to the end of the ue period, of menstrua-. 


tion. i-o 


Total protein conterit ot the saliva was usually mea- . 


sured. However, since a routine diagnostic application 
of the method would measure only the absolute: enzy- 
matic activity, the representative graphs (see Figs. 2,95. 
and 4) have:not been ‘normalized with respect to the 


protein content. The absorbancy reported was cor- 


tected for a blank (activity àt time zero), E no attempt 


t * 
e 


Ed 


te 


r = 


. was made to allow, when applicable, for enzyme dete- ` 


rioration: 

The specific activity of N-acetyl-B-p-glucosaminidase 
and of alkaline phosphatase expressed in nanomoles 
of substrate transformed per minute per milligram. of 
protein is of scientific importance and is reported in 
Fig. 1. It can be seen that the means of the N-acetyl- 
B-p-glucosaminidase activity peak on Day 14 of.the 
scale proposed, precisely at that time that most au- 
thorities agree corresponds to the date of ovulation: 
This relationship i is further, supported by the observa- 
tion that in all the menstrual cycles studied in normal 


" women a characteristic, distinct, midcycle peak in abso- 
lute glucosaminidase activity was observed on Day 13, 


‘14, or 15 before the onset of the next menstruation and 
also by the fact that this peak of enzyme activity, ex- 
pressed ‘as 'absorbancy . at 410 nmoles, corresponded, 
within one day with the nadir of the BBT chart (at 7: :00 
A.M. ) of eight nurses participating in the study (Fig. 2). 
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Fig. 4. Scatter diagram of the salivary glucosaminidase activity 
in eight women who became pregnant during the study, as 
compared with tke range of enzymatic activity (shadowed 
area) observed during the last week of the menstrual cycle in 
28 menstruating women under the conditions of the determi- 
nation. In the case of the pregnant women, Day 0 was calcu- 
lated as Day 14 after the observed peak of glucosaminidase 
activity. All pregnancies were subsequently verihed. Enzy- 
matic activity is expressed as A optical density. It can be ob- 
served that no overlapping between the enzymatic activities 
was present in this small number of cases at Day —5. 


The relationship of the peak of enzymatic activity with 
the moment of ovulation is further indicated by the 
fact that anovulatory. cycles produced irregular pat- 
terns lacking any peak of enzymatic activity (Fig. 1). Of 
course, much additional work must be done to confirm 
that the salivary enzyme activity is indeed a general and 
practical indicator of ovulation, but the available evi- 
dence is strongly suggestive of a convenient method for 
determining the date of ovulation whether for improv- 
ing the chances of conception or for avoiding concep- 
tion by appropriate timing of sexual intercourse. 

In some cases (Fig. 3) the enzyme activity pattern was 
studied in the same women over two to four successive 
cycles. It is useful to note that in these cases the charac- 
teristic pattern in any one woman tends to be main- 
tained over successive cycles. 

A correlation between the salivary activity of some 


enzymes and ovulation previously has been men-, 


tioned.® It particularly has been stressed that alkaline 
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phosphatase presents a pattern similar to that shown 
here for glucosaminidase, that is, a characteristic mid- 
cycle peak in its activity.’® In our results (Fig. 1) it can 
be appreciated that although this behavior of alkaline . 
phosphatase is present the characteristics of the peak 
make its determination much less useful than that of 
glucosaminidase activity as a technique for detecting 
ovulation. 

A second characteristic increase in N-acetyl-6-p- 
glucosaminidase activity is observed at the end of the 
normal menstrual cycle around two to four days before 
menstruation (Fig. 1). Since it was noted that this peak 
was absent in the pattern of all women who became 
pregnant (Fig. 4), this absence shortly before the time 
that menstruation is expected could possibly serve as 
an indication of pregnancy. Since this absence occurs 
10 or 12 days after conception, this would be an earlier 
indicator than any other test available. Nevertheless, its 
reliability remains to be determined. If the same 
phenomenon is manifested in animals, such an indica- 
tion of conception could be useful to the animal 
breeder. | 

In the study of saliva, two facts must be taken into 
consideration: the differential secreuon by the differ- 
ent types of glands and the possibility of changes due to 
the presence of oral microHora. Thus, Menguy and 
associates" have shown that most of the salivary 
neuraminidase activity is probably of bacterial origin; 
therefore, it may be concluded that the cyclic changes 
observed in the sialic acid content of saliva? may be 
partially due to this factor. It is important to mention 
that.in the study of Menguy and associates, of nine 
salivary glycosidases, only N-acetyl-glucosaminidase 
and a-r-fucosidase were found in sterile saliva. In addi- 


tion, the activity of N-acetyl glucosaminidase was about 


equal in parotid and in submaxillary and sublingual 
saliva. 

Apparently, the main obstacle in making the rhythm 
system a useful family-planning method consists in the 
lack of a convenient technique for predicting or detect- 


-ing the time of ovulation. However, it is necessary to 


state, as Mastroianni* has pointed out, that most claims 
for the efficacy of periodic abstinence rests on a series 
of assumptions about the fertilizable life of the ovum 
and the viable pericd for spermatozoa which are, at 
least in the human subject, without adequate scientific 
validation. 

Despite these shortcomings and in view of the still 
widespread use of periodic abstinence, particularly in 
Catholic countries, it becomes imperative to search for 
useful ways of predicting ovulation. For this purpose 
the exclusive application of the calendar method has 
the additional disadvantage of the uncertainty involved 
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in predicting the length. of. subsequent. menstrüal cycles , 
on the basis of previous menstrual behavior. Tempera- ed 
ture rhythm relies on changes in BBT to identify the” ` 

time of ovulation but presents the disadvantage that it 


depends on restricting coitus to the postovulatory. 
period of the menstrual cycle. Finally, the use of the.” 
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` characteristics of the cervical mucus as a way of prediét- 


"ing ovulation? !* has been seriously questioned.” ! It is 
‘then clearly necessary to try to develop other methods 

to make periodic abstinerice simpler and more effec 
tive, .and it is thought that the findings of this study 


.may point, toward a promising lead in this search. 
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Pelvic pain in women 


R. W. BEARD, M.D., F.R.C.O.G. 
E. M. BELSEY, M.Sc. 
B. A. LIEBERMAN, M.B., B.Cu., 


M.R.C.O.C. 


J. C. M. WILKINSON, M.A., D.M., M.R.C.Psvcn., D.P.M. 


London, England 


The clinica! and psychological characteristics of 18 women with pelvic pain but no 
demonstrable pathology have been compared with those of 17 women with a similar 
complaint but some form of pelvic pathology and a control group of 9 women with no 
gynecologic problems. The results suggest that pelvic pain can have a psychosomatic 
origin which is amenable to short-term psychatherapeutic measures. (AM. J. OBSTET. 


GYNECOL. 128: 566, 1977.) 


PELVIC PAIN 1S one of the commonest complaints 
among young and middle-aged women treated as 
gynecologic outoatients. It is a symptom that is fre- 
quently difficult to treat satisfactorily because often no 
` organic cause for the pain can be found. Commonly, 
the physician diagnoses pelvic inflammatory disease, 
with the result that the woman may be given repeated 
courses of antibiotics whenever the pain recurs. Alter- 
natively, after prolonged investigation has revealed no 
pathology, operation is performed which may lead to 
pelvic clearance. Taylor’ wrote, in 1957, that “ 

premature resort to surgery is ihe characteristic error 


in the piesentony treatment of these parents with pel- - 


vic pain." 5 

Duncan and Taylor, in a study of a large group of 
women with pelvic pain with no obvious pathology, 
-= demonstrated that when these women were anxious 
there was an increase in vaginal blood flow. They pro- 
posed that this “chronic vascular congestion” is a psy- 
chosomatic complaint often allied with emotional im- 
maturity and insecurity. The major criticism of this 
study is that as laparoscopy was not available it was 
impossible to be certain that pelvic panes) was ab- 
sent. 

With the ready availability of laparoscopy it has be- 
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come possible to distinguish more clearly between or- 
ganic and psychosomatic causes of pelvic pain. A study 
was set up at the Samaritan Hospital for Women, in 
1973, in an attempt to characterize women who seek 
treatment for pelvic pain who have no detectable 
pathology and to relieve the condition by short-term 
psychotherapeutic techniques. 


Patients and methods 


Thirty-five patients whose complaint was of pelvic 
pain were studied. They were divided into two groups: 
18 who were found to have no pelvic abnormality on 
inspection at laparoscopy (laparoscopy negative) and 
17 who had some form of pelvic abnormality which 
could possibly be a cause of pelvic pain (Tables I and 
II). In addition, a control group of women with no 
gynecologic complaint completed the psychological 
questionnaires. 

At the first visit to the gynecologic outpatient depart- 
ment, a clinical history was taken with the use of a 
standard questionnaire. A pelvic examination was per- 
formed, and cervical smear and full blood count were 
obtained. A midstream specimen of urine was cultured 
and, when indicated, an intravenous pyelogram was 
obtained. All values for all the patients were within 
normal limits. After the examination, patients were 
admitted within a month for laparoscopy, but before 
the operation they were asked to complete the follow- 
ing psychological questionnaires after a full explana- 
tion: (1) Eysenck Personality Inventory? (EPI) which is 
a general screening test for neuroticism and extraver- 
sion; (2) the Middlesex Hospital Questionnaire! which 
was used to measure free floating and phobic anxiety, 
obsessional traits, somatic aspects of anxiety, depres- 
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Table I. Pelvic abnormality found in the 
laparoscopy-positive women 


Pelvic abnormality l | No. of patients 


Chronic infection with adhesions 6 
Endometriosis 3 
Recent infection l 
Tuboovarian mass 4. 
Chronic tubal ectopic 2 
Tubal operation i 
Total 17 


sion, and hysterical symptoms; (3) a semantic differen- 
tial test? which was used to measure attitudes toward 
certain concepts which may have some influence on the 
life-styles of individuals—my mother, my father, my- 
self being pregnant, my having children, sexual inter- 
course, myself, my husband/boyfriend, my own geni- 
tals, my husband's/boyfriend's genitals, myself as 1 
would like to be. The patient was asked to rate each 
concept by means of 13 seven-point bipolar, adjectival 
scales. 

Three factors or dimensions of attitude were repre- 
sented by the scales—general evaluation, sexual. eval- 
uation, and anxiety. Subsequently, the relevant scale 
scores were averaged to give three factor scores for 
each concept. To simplify presentation, the averages of 
the factor scores (general evaluation, sexual evaluation, 
and anxiety) were then taken to give concept scores. 
These ranged from 1, representing low evaluation and 
high anxiety, to 7, for high evaluztion and low anxiety. 
Analysis of variance was applied to these to determine 
whether significant differences in attitude existed be- 
tween groups. 

A psychosexual profile questionnaire was designed 
for this study to provide information about parental 
relationships, childhood influences, sexual activities, 
and relationship with husband or boyfriend. 

All patients were reviewed six weeks and three 
months after laparoscopy and, in some instances, have 
continued to be followed up at regular intervals for 
over 18 months. The criterion of successful treatment 
was the admission by the patient of marked subjective 
improvement or remission of symptoms. 

Those patients showing no improvement three 
months after laparoscopy were referred to the psychia- 
trist (T.C. M.W.). | 


Results 


Psychological questionnaires. 


Eysenck Personality Inventory—newroticism (N) and ex- . 


traversion (E) scores. Table III shows that the mean 


N score of the laparoscopy-negative group was ` 


significantly higher than that of the control group 


Pelvic pain 567 


Table II. Characteristics of laparoscopy-negative and 
and -positive women and the contrcl group 









Laparoscopy- 
negative 
(No. = 18) 





Laparoscopy- 
positive 
(No. = 17) 


Control 
(No. = 9) 









Characteristics 


Mean age 30.1 29.8 29,7 
Parity 
Nulliparous 8 7 
Parous 10 10 
Social class 


US & 


Married 
Unmarried 
Separated/ 
divorced 
Caucasian 15 15 8 
Negro 3 2 ] 
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Table III. Eysenck and E scores 





















Laperos- Laparos- Normal 

copy- copy- population*, 
negative positive Control (No. — 
(No. 17) | (No. = 9) 2,000) 





(No. — 16) 


N scores 
Mean 15.11 12.88 10.44 9.07 
S.D. 5.10 5.04 5.10 4.78 . 
E scores 
Mean 10.00 12.00 11.67 12.07 
S.D. ` 5.10 3.52 5.00 4.37 


*Normal population scores reported by Eysenck and 
Eysenck? in 1964. 


(ts = 2.24; p < 0.025). The mean N score of the 
laparoscopy-positive group fell midwav between those 
of the laparoscopy-negative and control groups, and, 
although there was no significant difference, it may be | 
that those individuals with pelvic pathology form a 
heterogeneous group, some of whom may have a psy- 
chosomatic component to the complaint. E scores did _ 
not differ significantly between groups. 

The Middlesex Hospital Questionnaire. Analysis of vari- 
ance applied to the scores from each of the six subtests 
revealed no differences between the three groups. 

Semantic differential scores. Table IV shows the mean 


. Scores for the concepts which revealed statistically 


significant differences in attitude between groups. 
Women with negative laparoscopy were significantly ' 
less positive in their attitudes toward themselves and 


their male partners than were those in the control 


group, for example, the patient's self-rating differed 
from the normal by being a more negative and denig- 
ratory. These women looked on themselves as less 
pleasing, less sexually attractive, and more anxious. 


. Their concepts of their husbands or consorts also 
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2 UT ‘tive laparoscopy. as compared with no members ofthe. with the exception of dyspareunia which was high: in 
ru -~ control group considered their relationships to be,un-; ~ _ both groups. 
KM rewarding (p — 0.04). The rating of the laparoscopy- i * Table VI sliows. that the site of the pain in both 
ee . positive group fell. between the scores of. the other:two ` groups. .was most commenly i in one or the other iliac 
Os , groups: * ‘Three of the 17 women "regárded the, Te- 5 — fossa, ‘or suprapubic. Pain in the umbilicus, rectüm, . 
n : * ‘lationship ‘ as not good. ". . >n * A vagina, or back was associated only occasionally with 
s '.. When asked to report on the frequency of orgasmic m . abdominal pain. E | 

E M. ' success ” ‘during sexual intercourse,- both groups. of... . Table VII summarizes the characteristics of the pain. 
y TA "women with pelvic pain. ‘experienced fewer, Orge ^ In the laparoscopy-negative group the pain tended. to ` 
UR 2 <o than the’ women in the control group (p = 0.05). Niné : be dull i in character, while the laparoscopy-positive | pa- 
trus - members of the laparoscopy-negative group and six of > tients ‘more ‘often. described their’ pain’ as colicky 
: E a the women with positive. findings on laparoscopy. never od = = 8.39; p < 0.02). Intetference with sleep.or work 
OE experienced -orgasm, whereas all of-the | women in. the | Was à more common complaint in the laparoscopy-- 
Roo. control group achieved a 2 DIEN, Rrequenty of ea M positive: group (x; =/3.74, p < 0.06). Excitation pain. 
uod SUCCESS, re wea » which i is elicited: "byi inoving the cervix was present in 
VOL . One: 'othét finding: from this Brie which did. not- E only: one laparoscopy-negative patient as compared 
m i. arene: a statistically, significant level, perhaps becaüse of 77 with five of.16 laparoscopy-positive women (p = 0.07). 
d x the. small: numbers involved, but which séems to sup- _ This observation is at variance with previous reports! 
: f pòrt Uddenberg sê results. was the generally poor, re- E . and may. simply be a refiection of the way in which the 
"ell ae : elatiSnship: between the - ‘laparoscopy-negative | patient - sige is.elicited. Ag 

Bate, n and. her family. For- instance, only four- of the 18 -The patients in the laparoscopy-negative group more 
pns | * laparoscopy-negative. women rated their: relationships often: commented : that their pain, was exacerbated 
uos . with their mothers as “very good," whereas nine of17 . by; movement or exercise (p < 0.07). In other respects 
ger "ofthe laparoscopy-positive group and four of thenine ^ the clinical. characteristics of the two: groups were re- 
ae *'" women in the centrol group rated it in this way. Simi- markably similar. Seven women in each group could 
mc “arly, the patients " with: pelvic disorders more often — 'find.no way to relieve their pain. Approximately half of 
LM rated .their: ‘relationships | with -their fathers. as , "very >. the patients in- both: groups stated, that the site of: the 
NS ise good,’ AN but one of the control group. ‘and 15 de the. i i pain was variable. ‘Analysis of the, patients' menstrüal" 
Su. 17° laparoscopy-pósitive group stated that they :had = -- histories, obstetric histories, other: illnesses, and ali- 
E t happy ` 'childhood,. “ comparéd with. 11 of the. 18: "mentary. system. symptoms revealed no’ differérice 
iA . lapáróscopy-negative | group. This finding was also con- - | between the two groups. — | 
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Table v. Distübüron of symptoms between grouse. 














* Laparos- ^ Láparos: E 
copy- Lee E, 
negative positive `>” 


Pain in back or rectum ^ .?2 Hd .3 "18 
Dyspareunia ^ ^ e 6 33 9 583." 
Vaginal discharge ] 6 D NES: 
. Abdominal distention 2 11 ] 3* 6% 
' Menstrual disturbance 0 c -O | 3, 18-. 
Urinary symptoms ` 5 28. - 0. 7 0c 
; b " 
Table VI. Puno ind secondary s sites of pain : i 


between groups R ae i i ee 






Laparos- | 
copy 


. positive 


Laparos- 
^ €£0 
negative 













Site of pain j 
Left iliac fossa 5 28 = 18. . 
Right iliac fossa 7 39 5 29 . 
Bilateral iliac fossae Ita DS 6.35" 
Umbilical z l ' 6 aT ewm | 
Suprapubic . . 6 28 5 29 . 
Back . /« 2 11^ I." D 
Rectum . I 6 ll. 6 | 

2 1] M 


Vagina >, 





disappearance of symptoms or marked improvement: 
in five- patients, while there was slight or no improve-. 


ment in 13..Of the nine patients in the latter group who . 


T x 


‘between groups, 
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Table vir "Clinical characterístics üt pain 










br 
negative 
(N o. = 18) 






m oscopy- 
positive — 
(No. = 17) 


ud 





" ` 


. Chatacteristics of pain ` 





Dil 2. 7... 42. 7/54 
‘Sharpe. +... . |8 : 7 
Colicky ED oa NE E. 7 
^. Interferes with workor ^ `. 8 J 38 
sleep n 
Irritating, only . >. a’ 10 É 4 
| Cervical excitation pain i 
Present’ "3 l i 2 


' Absent ^ I '16 11 


w 
à 
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Table VIH. Results of primary treatment 
(reassurance) and secondary treatment (sexual 

- counselling and/or relaxation therapy) in women 
from laparoscopy-negative-group : 












Primary 
treatment > 


Secondary 


^ Results Ireatment 


Nochange | ^^  .  '10- 


3 
. -Slightimprovement , .3 0- 
` Marked i improvement 2 1 
- Pain free: ` =< 9 5 
9 


Howl. ar 36 cee D 38 


-looked because pelvic pain was too enthusiastically as- - 


_- cribed to psychoneurotic causes. The contribution that _ 


agreed to see the psychiatrist for treatment, only three. om, 
remained with their symptoms unchanged after relaxa- “`, 
tion therapy or sexual counselling over three months. 


_ postoperatively. Thus, in the small group of 14 who ^ 
were fully treated, eight were cured and three showed 


marked a 


2 
to 


Comment 
- The findings of this stüdy tend to Fonds ihe view of 


the findings of this study makes to clinical practice is'a 


recognition thata symptom usually regarded as evi- 


dence of organic disease may stem. from an emotional 


disturbance. This recognition can open the way not 


: only, to successful nonsurgical treatment of the symp- 
tom but also to a more epencral improvement in life- 
.. style. | ; 


4 
~ 


The physiopathology of the condition remains 


| obscure... The basic psychological defect of these. 


other authors’ that women who complain of pelvic pain by 


but who have no demonstrable organic cause for it are, 
as a group, psychologically different from women ` 
without pelvic pain. They tend to be more neurotic, to. 


-have abnormal attitudes toward their own and their ^ 
partners’ sexuality; and to form. less rewarding. rei 


lationships. 


These findings are ' particularly important: for ‘the E 


gynecologist'or surgeon who is trained to regard. pain” 
as a symptom of organic disease. In some ways it-is ' 
reassuring that it is not possible to distinguish cleary - 
on symptomatology alone between: an organic or,psy-. 
chosomatic cause for’ pelvic pain, for it would bea . 
dangerous development, if organic disease was over- 
. : | | T 
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- 


pt 
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‘women appears to be difficulty in externalizing their 


feelings when subjected to emotional stress. If this is so, 
then why should pelvic pain be this response—why not, 


- for -example, the more: common "headache"? A 


‘possible explanation may lie in.the suggestion by Dun- 


oe can and; ` Taylor wlió postulated that the areas of 


conflict “and: the. type. of emotional stress determined 
the site. of the pain. Our study reveals thatthe majority 
à (15/ 18) of the laparoscopy-negative group had a sexual 
, component to. their emotional disturbance in the form ` 
_of serious difficulties i in the relationship with husband 


or lover. Persistence of pelvic pain may have other an- 


_ tecedents; A number of our patients undoubtedly used 
the symptom, | whether consciously or unconsciously, as 


Ns a reason forav oiding close. physical involvement with 


tal * 


- [A] 
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their partners. Of equal relevance may be the fear ex- 
pressed by some patients that the pain was a symptom 
of cancer, thus creating a vicious circle which ultimately 
_ caused the patient to visit the doctor. 

If psychosexual disturbance can be one of the causes 
of pelvic pain, then it seems likely that with the greater 
sexual freedom of our society this symptom may be- 
come a more common complaint in gynecologic and 


surgical clinics. For this reason it is important that the 


doctor, whether general practitioner, gynecologist, or, 
surgeon, is prepared to recognize psychosomatic dis- 
turbance as a bona fide cause of pelvic pain. If not, 
then many women will be subjected to unnecessarv op- 
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eration and all the anxiety and debility that surrounds 
suspected chronic pelvic inflammatory disease. 

Making a correct diagnosis is only part of the man- 
agement of these patients. Treatment must be tailored 
to the needs of the individual and our experience does 
not favor the referral of these patients to a psychiatric 
department because they are often offended initially at 
the suggestion that they may be psychiatrically dis- 
turbed. The best solution is to.have a colleague, psy- 
chiatrist, or psychologist, who, by working in the same 
clinic with a particular interest in this type of problem, 
can gain the confidence of the patient. 
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Effects of hydrocortisone on lecithin-sphingomyelin ratio 


FREDERICK P. ZUSPAN, M.D. 
LEANDRO CORDERO, M.D. 
STEFAN SEMCHYSHYN, M.D. 
Columbus, Ohio 


An intravenous infusion of hydrocortisone succinate was given in four divided doses during 
a 24 hour period to 17 high-risk pregnant women to accelerate fetal pulmonary maturity. 
Amniocentesis was performed before and 48 to 72 hours after treatment in all 17 patients. 
Comparisons were made of lecithin/sphingomyelin (L/S) ratios before and after treatment. 
The L/S ratio rose in 12 of the 17 cases and was not influenced by the type or severity of 
maternal disease. Neither length of rupture of the membranes nor gestational age at the 
time of treatment affected the change in L/S ratio. Pretreatment L/S ratios (1.21 + 0.435 
S.D.) were found to have a statistically significant difference from posttreatment values 
(2.31 + 1.52 S.D.) at the p < 0.01 level. (AM. J. OBSTET. GYNECOL. 128: 571, 1977.) 


| 


LECITHIN-SPHINGOMYELIN (L/S) ratios in amniotic 
fluid are widely accepted biochemical markers of pul- 
monary maturity with a predictive value as to the 
incidence and severity of hyaline membrane disease. 

Corticosteroids have been shown to enhance lung 
maturation. Administration of corticosteroids to preg- 
nant women is believed to increase the L/S ratio, al- 


though there is no agreement among investigators | 


as to the magnitude, timing, and consistency of such 
changes.’ Liggins and Howie! reported that L/S ratios 
were unaffected by intramuscular administration of 
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betamethasone acetate and phosphate. A comparison 
of two glucocorticoid regimens (intravenous hydrocor- 
tisone end intramuscular betamethasone) for accelera- 
tion of pulmonary maturity has shown that intravenous 
cortisol has a more rapid and profound effect on the 
fetal hypothalamic-adrenal axis? This study evaluates 
the L/S ratio changes following the administration of 
intravenous hydrocortisone sodium succinate* to high- 
risk pregnant women. 


Material and methods 
This study took place between January, 1975, and 


December, 1976. Fifty-nine high-risk obstetric patients 


qualified for antepartum corticosteroid treatment. 
Selection criteria included: (1) premature labor, (2) 


*Solu-Cortef, The Upjohn Co., Kalamazoo, Michigan 
49001. 
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‘Table I. Clinical information and biochemical data 








Gestational 
age™ (weeks) 





Obstetric complication 


I Pyelonephritis-PROM 31 
2 PROM, 31 
3 Premature labor  , 2 
4 Pre-eclampsia | 82 
5 Vaginal bleeding 32 
6 Pre-eclampsia 92 
ri Hypertension-diabetes (Class B), 33 
positive oxytocin challenge test 
8 Erythroblastosis 33 
9 Hypertension 34 
10. Renal failure and hypertension 34 
11 Pre-eclampsia 34 
12 IUGR 35 
13 PROM el 35 
14 | PROM 36 
15 Chronic Eypertension 37 
16 Hypertension, obesity l 37 
I7 PROM and uncertain dates — — 37 
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L/S ratio 


Pretreatment Posttreatment 






Intervalt 
(days) 





p= jè jei jet ee 
ph ped ES NED oO £1 € 
no O9 O8 G5 Wo Qo ho 


pei e tt ent am A. IND. ND. NO 


Ux Ot 

PO 4h BD CÓ BO e NO CO GO AT 
Ux 

nO O9 NO NO (9 O9 O5 NO NO O9 


~I 


IUGR = Intrauterine growth retardation; PROM = premature rupture of membranes. 


*At the time of initial L/S ratio. ` 


TInterval: Time elapsed between pre- and posttreatment samples. 
iROM: Time elapsed between ROM and posttreatment sample. 


§Died from severe RDS on Day 3. 


Table II. Corticosteroid effects on L/S ratios 





, No. of 
- Dosage Interval* patents 






Cases with 
LIS increases 


1973 Spellacy et al Dexamethasone Oral: 0.5 mg./day x 1% 2 weeks 16 10/10 

1974 Liggins and Betamethasone  Intra- 6.0 mg./day x 2 Up to 6 days ? Unchanged 
Howie! muscular 

1975 Schwenzeland . Betamethasone- Intra- 10.5 mg every 12 hours x2 2-7 days 11 6/11 
associates? muscular 

1976 Caspi and Dexamethasone Intra- 4.0 mg. 3 times a day x 1-7 3to 10 days 10 10/10 
associates? muscular 

1977 Present report Hydrocortisone Intravenous 1 Gm. 4 times a day x 1 2 to 3 days 17 12/17 





*Interval between L/S ratio determinations. 


premature rupture of membranes, (3) estimated fetal 
weight less than 2,500 grams, (4) maternal disease 
necessitating premature termination of pregnancy, 
and (5) delivery that could be deferred for at least 48 
hours. An additional selection criterion included a pre- 
treatment L/S ratio less than 2 to 1 (50 of 59 patients). 
A mature L/S ratio in our laboratories is considered 3 
to l. 

If the patient fulfilled the above criteria, 1 Gm. of 
hydrocortisone succinate was given every six hours for 
four doses (4 Gm. in 24 hours:. Premature labor, if 


present, as determined by clinical and electronic 


monitoring, was treated with intravenous alcohol 

which was often supplemented with intramuscular 

isoxsuprine hydrochloride* to stop uterine activity. 
Analysis of amniotic fluid samples was done with 


standard techniques, and L/S ratio determinations 
were made by thin-layer chromatography and trans- 
mission densitometry. 

Seventeen of 59 patients studied qualified for the 
rigid selection criteria in this report which included fre- 
and post-treatment L/S ratios of no more than 72 hours 
apart. Gestational age at the time of treatment was de- 
termined retrospectively by neonatal developmental 
assessment (Dubowitz). 


Hesults 


Clinical and biochemical information is presented in 
Table I which shows that hypertension in pregnancy 


*Vasodilan, Mead Johnson Laboratories, Evansville, In- 
diana 47721. : s 
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was the most common high- cd Pee (seven patients). 


Treatment did not worsen any maternal condition, and S 


no fetal deaths were recorded. One infant (Case 7) died 
at three days of age of severe hyaline membrane dis- 


ease. This infant showed no change in L/S ratio. after | 
therapy. Another infant (Case 1) presented mild tran- 
sient respiratory distress. All other infants were free of 
s any neonatal illness. Most of our patients were deliv- . 


ered two or more weeks after treatment. The major 


Issue in this report is to evaluate the effect of maternal : 


intravenous hydrocortisone on -L/S ratios rather than 
clinical implications of its use. 


Gestational: ages ranged from 31 to 37 weeks for ‘he: 
entire group and between 31 and 35 weeks for 13 of 


the 17 patients. The Dubowitz score for gestational age 
agreed with that obtained from the obstetric history in 
13 of these 17 cases. | 


The L/S ratios increased in 19 aa did not giana! in 
‘five of 17 patients (Fig. 1). Over-all values when pre- . 


treatment L/S ratios (1.21 + 0.435 S.D.), were com- 
pared with posttreatment ratios (2.81 1.52 S.D.) 


were found to-be statistically significant 2m a metamet- . 
. ric t test (p: « 0.01). 


: Comment 


i ON 
Severe pre-éclampsia, cardiovascular and renal dis- 
ease, severe diabetes, placental insufficiency, infection, 


and prolonged rupture of the membranes are some. 


of the conditions believed to accelerate maturation 
of the fetal lungs (2). The patients in. this study who 


. presented these. complications did not have elevated 


L/S ratios prior to therapy. ` 
It has been shown that ruptured membranes (ROM) 


accelerated L/S ratios’; however, in this study, four of 


five patients with ROM and. eight of 12 patients with 
intact membranes had 


There may be a best time for treatment in which 


better clinical results can be achieved, and this máy. 


also be the ideal time for. changes.in the L/S ratio. 


We were able.to observe changes i in L/S ratio in three’ 
_ of the six cases at 31 to 32 weeks of gestation and nine 
^ of the 11 with gestations varying from 33 to 37 weeks. ^. 


It is important that all investigators agree on a uni- 


form way 'of documenting gestatiónal age. There was 
.agreement between pediatric and obstetric calculation >`: 
of gestational age in only 13 of 17 cases in this study. 


increased L/S ratios after. 
therapy. = 
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BEFORE AFTER 
INDIVIDUAL VALUES: 


BEFORE ' AFTER 


E . Fig. l. Individual L/S ratios are on the left of the graph. On 


the right are mean values. The pretreatment mean value of ` 


1:21 (S.D. + 0.435) rose:to a mean value after ` treatment of 
2.31 (S.D. + 1.52). These values found by a t test were 
significant at the p < 0.01 level. 


The. time factor between treatment and L/S ratio, 
changes seemed critical to us. We arbitrarily chose an 
interval. of 48 to 72 hours between the first and the 
repeated amniocentesis. This time was chosen for bet- 
ter interpretation of our results by limiting variables 
such as time, urgency of delivery, and effect of other | 
factors. It is unlikely that any change in the L/S ratio . 


would occur by chance with this short period of time. 


As it can be seen in Table Il, other studies did not. 
control those variables. 
Pharmacologic responses to different glucocortico- 


l steroids has been clearly documented by Whitt and 


. associates? in their studies of the fetal hypothalamic-~ . 


adrenal axis challenged transplacentally and evaluated . 
as the percentage of supression of unconjugated estriol 
at different posttreatment intervals. We chose to utilize 


_ hydrocortisone in this study since it was most rapid and 
„profound in its effects upon the supression of maternal: 


estriol. The assumption was made that a similar effect, ~. 


on fetal pulmonary. maturity would occur. Hp 

" We have proved our original hypothesis that hy- ^ 
drocortisone given to the mother will alter the L/S | 
ratio. The one question which remains unanswered - 


‘is ,the long-term effect of corticosteroid therapy on 


growth: and development. 


ES 
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Structure moléculaire du facteur hypothalamique (LRF) 
d'origine ovine controlant la sécrétion de l'hormone 
gonadotrope hypophysaire de lutéinisation (LH) 


ROGER BURGUS, MADALYN BUTCHER, NICHOLAS LING, MICHAEL MONAHAN, 
JEAN RIVIER, ROBERT FELLOWS, MAX AMOSS, RICHARD BLACKWELL, 


WYLIE VALE, and ROGER GUILLEMIN 


Comptes Rendus de L'Academie des Sciences (Paris), vol. 273, pp. 1611-1613, 1971 


(3) 


résultat confirmé par ailleurs avec le dicapeptide de synthèse dont le C-terminus 
est GNH 3) ; cf. infra). Seuls les 3 résidus Gly, Ser et Trp sont observés comme  , 
résidus N-terminaux. La première dégradation d'après Edman donne comme 


résidus N-terminaux : Leu, Tyr; la secorde étape: Arg; la 3¢ étape : Pro; Ja 


4* &ape: GIy(NH;), détecté directement sous forme **C-dansyl-Gly(NH,) sur — 


un échantillon non hydrolysé. Ces résulats conduisen: 4 deux séquences possibles : 


pGiu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Glj(NH;) ou bien: pGlu-His-Trp-Gly- ` 


Tyr-Ser-Leu-Arg-Pro-Giy(NH 2). Apres hydrolyse avec lenzyme pyrolidone-car- 


boxylyl-peptidase, une séquence unique est obtenue qui confirme le dipeptide’ > 
N-terminal et le tétrapeptide C-terminal obtenus aprés digestion chymotryptiqne | 


et qui, de plus, résout l'umbiguité des positions possibles de Gly, Scr, Tyr ; ic 
séquence est : pGlu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly(NH 2).- 


Syathése dw décapeptide | pGlu-His-Yrp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly(NH. Y: i 
La synthèse totale de ce décapeptide a été cffectuéc par notre laboratoire (**) avec 
la méthode en phase solide de Merrifæid utilisant une résine benzhydrylaminéc; | 
la séquence complète du peptide de syntatse a été confirmée par les mêmes méthodes - 


de dégradation peptidique décrites et utilisées pour le LRE, naturel. 


CONCLUSIONS. — ll apparait donc que ja structure primaire du factcur T 


thalamique LRE d'origine ovine est identique à celle rapportée par Matsuo et 
coll. [(*), (5) pour Ie facteur LRF d'origine porcine. Rappelons que lé seul autre `’ 


facteur hypothalamique hypophysiotrope (TRF) dont la signification biologique elo: 
la structure [pGlu-His-Pro(NH;)] ne sont. plus contestées est identique dans ces + 
deux mêmes cspéces, mouton ét porc. Le décapeptide de synthése, homogène aprés 
purification est identique au LRF. d'erig:ne ovine. Comme celui-ci il stimule la 
sécrétion simultanéc des gonadotropines LH ct FSH « } Q7) ża vitro ia 
de rai) ou ia vivo (rat, lapin). "n 


(9) Séance du 11 octobre 1971. 


Q) M. Amoss, R. Buxous, R BLACKWELL, W. Vets, R. FELLOWS et R, GUIEEXIN, Biochem, MM : 


Res, Comma 44, 1971, p, 205. 
($) M. Awos, R. Buxcus, D.N. ‘Wann, R. E. Futrows et R, Gun LEMIN, Progr, 5320s Meet, Endocri- 
nel. Soc., 1910, p. 6i. 


. (3) A. V. SCHALLY, A, ARIMURA, Y. Bana, RM. C, Nam, H. hMarsuo, T. W. REDDING, L. Deget 
et W, E. Wirt, Bloelers, Biophys. Hes, Comm. 43, 1971, p. 393. i 


(4) H. Matsuo, Y. Bana, JL. ML G: Nate, A. ARIUURA Ct A, V; ScttAULY, JA, 43, 1911, p. BH.. 
C) Y. Bana, FL Matsuo et A. V, SCHAVLY, Ibid, 44, 1971, p. 439, 

(9 R. Buxous, T. F. Duny, D: Dtsipeuto et R.- Gor urs, Comptes tendus, 269, Série Dy, 1969, p, 1870. 
(n W. R. Gray, in : Methods in Enzymology, H. W. Hirs, Academic Press, New York, 11, 1967, p. 469, 
- (8 BH, MATSUBAXA et R. M, Sasaks, Blocker, Biophys. Res. Comm., 35, 1969, p. 175. 


(*) K. R, Wocos et Ka T. Wane, Biorhem. Biophys. Acta, 135, 1967, P. 369. Solvant t, H20 acide: 


formique 90 94, 200 : 3, so vant I, benzsat vache acitique giac., $ :1; solvant Ht, chioroforme; éthanol 
abs, z acide meétique glac., 228: 24: 18: ce dern er est utilisé poùr une 3* chromatographic en couche 


_ mince sur la mime plaque, narfols akomssaire pour sterner tos résidus 4O-danty}-His, Arg. Ser, 


; (19) B. Memoar V, Honteyfovary, Coll, Crech. Cheri, Coma, 32, 1961, p. 1976. : 

(*) M, MoxanaN, J, River, R. Bupous NC. Aweza, R. BHAGEWELL, W. Yass et RL Guana, 
Cumple rendus, 273, Série D, 1971, p, 508. 
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The isolation and synthesis of the hypothalamic releas- 
ing factor for luteinizing- and follicle-stimulating hor- 
mones was reported independently by Roger C. L. 
Guillemin and his colleagues of the Salk Institute in La 
Jolla and Schally’s group in New Orleans (Biochim. 
Biophys. Res. Commun. 43: 1334, 1971; 45:822, 1971). 
Both of these groups discovered the correct amino acid 
sequence of luteinizing hormone-releasing hormone 
and determined that its, structure was identical, 
whether derived from sheep (Guillemin’s group) or 
pigs (Schally’s group). Perhaps the most important as- 
pect of this work was the elucidation of the function of 
the hypothalamic hormones. This contribution not 
only demonstrated the role of neurohumoral sub- 
stances in the brain in the control of endocrine activity 
but also provided a new approach to the treatment of 
several clinical disorders. 
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Hormones ın amniotic fluid 


M. YUSOFF DAWOOD, M.D., Cu.B., M. MED., 


New York, New York 


M.R.C.O.G., F.A.C.O.G. 


With increasing use of amniocentesis for high-risk pregnancies, measurement of amniotic 
fluid hormone levels could prove to be of practical value. Protein and steroid hormones as 
well as prostaglandins in amniotic fluid are reviewed. The source and entry of each 
hormone, their concentrations, anc their possible physiologic role in pregnancy are 
discussed. Changes in the level of hormones in amniotic fluid of pregnancies with 
complications jeopardizing fetal well-being are referred to, and their significance is 
discussed. Since amniotic fluid is close to the myometrium, changes in some amniotic fluid 
hormones might be responsible for or associated with the onset of labor. (AM. J. OBSTET. 


GYNECOL. 128: 576, 1977.) 


IHE AMNIOTIC FLUID surrounding the fetus and 
within the confines of the amniotic cavity may be 
viewed as analogous to a septic tank into which the 
fetus dumps a lot of metabolic garbage or as an interim 
reservoir in a metabolic shuttling of substances be- 
tween the fetus and the mother en route to the final 
destination. It is a remarkably dynamic liquid through 
which the fetus conveys a great deal cf physiologically 
useful information. Whichever way amniotic fluid is 
looked upon, a variety of protein and steroid hor- 
mones as well as prostaglandins are found in the fluid. 
The concentration of any hormone in amniotic fluid is 
a function of its inflow and outflow as well as the vol- 
ume of the amniotic fluid. Thus, caution should be 
exercised in interpreting any change in the hormone 
concentratión which may be related to its clearance 
from the fluid and the volume of the fluid and not 
directly related to hormone production. The protein 
hormones will be discussed first as the full impact of 
their usefulness has not been fully assessed and estab- 
lished. 


From the Department of Obstetrics and Gynecology, The 
New York Hospital-Cornell Medical Center. 


Reprint requests: Dr. M. Yusoff Dawood, Department of 
Obstetrics and Gynecology, Cornell University Medical 
College, 1390 York Ave., New York, New York 10021. 


Protein hormones 


~ 


Protein hormones originating from the placenta and 


' the mother are present in liquor amnii in small 


amounts. 

Human chorionic zouadobopid (hCG). Human 
chorionic gonadotropin (hCG) is produced by the 
trophoblast and is principally secreted into the mater- 
nal circulation. The concentration of hCG in fetal 
plasma is much lower than that in amniotic fluid, which 
in turn is lower than that in maternal serum.'? There is 
a striking rise in amniotic fluid hCG concentration 
from. the ninth week of gestation onward, reaching 
peak values around the thirteenth week, and sub- 
sequently there is a marked decrease, reaching rel- 
atively constant and low levels which are maintained 


` until the fortieth week.* Amniotic fluid levels of hCG at 


term measured by radioimmunoassay were 0.12 to 
1.20 LU. per milliliter,” while the less sensitive 
hemagglutination-inhibition measurement gave values 
of 0 to 2.40 LU. per milliliter with a mean of 0.13 I.U. 
per milliliter. The hCG reaches the amniotic fluid 
through the chorion and amnion. In diabetes mellitus 
and severe erythroblastosis, increased hCG concen- 
trations in amniotic fluid, probably caused by increased 
placental production of,hCG, have been reported? but 
not confirmed by other werkers.*® 99 

Human chorionic somatomammotropin (hCS). Hu- 
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man chorionic somatomammotropii: (hCS) is “secret E 
ed mainly into the maternal rather than the fetal : 


circulation. The h€S concentration in amniotic fluid 


rises slowly, from a mean of 0.41 Hg per milliliter ; atil 


to 13:weeks to 68 ug per, milliliter at 32 to 35 weeks and 


then decreases to 0. 44 pg per milliliter at 36. to 40. 


weeks’ of. gestation... . The concentration in maternal 


serum. rises more rapidly, from a mean of 0.40 ug per z 


. milliliter at 11 to 13 weeks to 10.24 pg per milliliter at. 


36 to 40 weeks of. gestation.” Thus, the ratio of hCSin | 


amniotic fluid and maternal . serum decreased 


significantly from 1.1 in early pregnancy to 0. 04- at. 
term.* 4 73 This decrease is not related to amniotic. . 
fluid volume at different stages of ' gestation. The route 


of entry of -hCS into amniotic fluid, is unknown but 
studies in. vitro on fetal membranes at term showed 
bidirectional transfer. of hCS by simple diffusion with- 
out. any evidence of asymmetric. transfer -or cell- 


mediated process. However, increasing metabolism. 
' of hCS by amniotic fluid or a decreasing ` transfer 


through the amnionic chorion from the. outset to the 


end of pregnancy could.account for the falling ratio of | 


hCS in amniotic fluid and in maternál serum. 
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nancy.” In contrast, amniotic fluid shows a slow but 
. definite rise in. human’ growth hormone concentration 
.from 10 ng. per milliliter at 20 weeks to 30 ng. per 
milliliter at term. The source of this hormone is proba- 
~ bly fetal rather than maternal, since the fetal levels are 
much higher than the levels in the mother. ' 


Steroid hormones . 


‘The presence of the fetus and the placenta, which 
are active in steroid biosynthesis and in direct con- 


| tinuity with the amniotic fluid, led to investigations on 


Prolactin. The concentration of amniotic ‘uid pro- TE 


lactin in early pregnancy is as high as 10 ,000 rig. per 
milliliter, which is.about 100 times the concentration in 


maternal plasma, which ranges from 2 to 50 ng: per. 


23, 


milliliter. 7 The amniotic fluid prolactin. levels de- 


' crease until term when the mean concentration is, 350 . 


amniotic fluid steroid content with the hope that it 
would reflect fetal steroidogenesis more accurately 


‘than sampling maternal biological fluids. The fetus and 


placenta work harmoniously as complementary units in 
the production. of steroids. There is a to-and-fro. shut- 
tling of steroid compounds because of the absence or 
.. presence of certain enzymes in one compartment but . 
not the other, the purpose of which is to protect the à 
fetus from undue virilizing or feminizing effects of , 
' such intermediate compourids. Thus, the intermediate 
“compounds as well as the final steroid product may be 
found in amniotic fluid. , 

C16‘hydroxylated steroids. The fetus has a greatly 


_ , increased capacity for 16-hydroxylation of a variety of 


AC 


.C18 and C19 steroids. The levels of 16-hydroxylated 
C19 stéroid and the corresponding compound without 


' a C16 hydroxyl group in amniotic. fluid have been 


to 1,000 ng. per milliliter, which is almost down to the». 


range of maternal plasma prolactin’ levels. Amniotic 
fluid prolactin i is immunologically, eléctrophoretically, 


and chrómatographically identical to pituitary prolac- 
tin. The exact source of amniotic fluid prolactin i is un-* 


certain, but. preliminary evidence suggests that it ds 


produced by the chorion. ? The reason for the high 


levels of prolactin in amniotic fluid in early pregnancy 
remains obscure but may be related to the role of pro- 
lactin ' in. the regulation. of amniotic fluid osmolarity. 


and volume. Significantly lower prolactin levels were 
found in six of 18 amniotic fluid samples from patients 
with hydramnios secondary to rhesus isoimmunization “ 
' or maternal diabetes... e pc 

Glucagon. Amniotic’ fluid levels : “of glucagon, in.- 
nonhuman primates ‘at term, ranged from 41 to 307. E 
ng. per, milliliter and were essentially similar in. mater- . 
nal blood and fetal blood.!! The amnion and chorion - 
are impermeable to glucagon,” 


hormone i in liquor amnii.is unknown. 


. Human growth hormone. Human growth hormone 
in “maternal plasma remains essentially unchanged 2 
is throughout pregnancy and ranges from a mean of 2.5 
in ce pregnancy t to 2. L ng: per milliliter in late preg- : 


at 
s ‘4 


° 2g 


and the source. of this ' 


.- compared with the levels of the same steroids in fetal 
blood.” 7%. ™ The amniotic fluid 16a-hydroxy-de- 


_hydroepiandrosterone (16e-OH-DHEA). concentra- 
- tion was 798 ng. per milliliter in contrast to the level 
`. of dehydroepiandrosterone. (DHEA) which was 8 
ng. per milliliter. Similarly; the 16-oxygenated C19 
,, compounds such as 16-ketoandrostenediol and an- 


drostenediol were present in high concentrations, 


u 16-Hydroxy-dehydroepiandrosterone sulfate (16-OH- 
DHEAS) constituted a small fraction in amniotic fluid, 
. but. the corresponding compound without a 16- 


hydroxylated group (DHEAS) was almost undetect- 
able5* In contrast, fetal blood has-as much DHEA 
as '16-OH- -DHEA. 16ao-Hydroxy-progesterone (16a- 
OH-P) was recently identified in amniotic fluid. The 
_concéntration of I6a-OH-P was 130 ng. per milliliter in 
amniotic fluid compared to a progesterone concentra- 


tion: ‘of 52 ng. per milliliter. In the fetal circulation, the 
E  revérse is the situation with a high concentration of 


progesterone but only about .70 ng. per milliliter of 
'16a-OH-P. These observations suggest a relative de- 
. ficiency of 16-hydroxylation of-A-4 compounds com- 
pared .to A-5 compounds and that 16-hydroxylation 
provides an efficient meclianism for the excretion of 
‘steroids v via fetal urine and liquor amnii. 
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Certain‘obstetric disorders may affect 16-hydroxy- 
lation. In rhesus sensitization, amniotic fluid concen- 
trations of estriol, 16-ketoandrostenediol, and 16-OH- 
DHEA are low because of failure of 16-hydroxylation 
by the fetal liver.” | 

Estrogens. The presence of estrogens in the amni- 
otic fluid was first recognized 40 years ago by bioassay 
techniques.? At least three major estrogens, estrone, 
estradiol, and estriol, and their conjugates are present, 
and several other less fully investigated estrogens, 16- 
epiestriol, 16-ketoestradiol-178, 15-hydroxyestrone, 
l6a-hydroxyestrone, 2-methoxy-estriol, and 18-hy- 
droxyestrone, have also been identified. 

Estrone and estradicl. Estrone and estradiol in liquor 


amnii show very little rise from 12 weeks to term preg- ` 


nancy and measure 2.5 to 4.4 and 1.2 to 3.1 ng. per 
milliliter, respectively.'? 

Esiriol. As in the other biological fluids during preg- 
nancy, the estriol concentration in amniotic fluid in- 
creases greatly so that at term the predominant es- 
trogen in liquor amnii is estriol. Estriol production 
requires an intact fetoplacental unit, and estriol is syn- 
thesized mainly from fetal and maternal precursors.” 
Unconjugated estriol leaving the placenta reaches both 
the maternal and fetal circulation.?! In the fetus, the 
bulk of estriol is conjugated to form estriol-3-sulfate 
(E3-3-S), and a smaller fraction is converted to estriol- 
16-glucosiduronide (E3-16-G). This probably occurs in 
the fetal liver and to some extent in the gastrointestinal 
tract. Part of the E3-3-S formed by the fetus is re- 
leased to the placenta where it is hydrolyzed.9? This 
process of fetal sulfurylation constitutes the fetoplacen- 
tal E3-3-S cycle. Both conjugated estriol moieties are 


then excreted into amniotic fluid, the greater portion . 


being the glucosiduronide. The ratio of estriol 
‘glucosiduronide over estriol sulfate is further in- 
‘creased by a selective gradient imposed by the mem- 
branes which permits a more rapid transamniotic 
transfer of the sulfate than the glucosiduronide from 
the amniotic fluid into the maternal compartment.”* * 
5L 8 The accumulation of E3-16-G in the amniotic fluid 
is due not only to its slow removal but also to the pre- 
ponderance of E3-16-G in the fetal urine which con- 
tributes to the amniotic fluid inflow. 7 

When individual estriol fractions, namely, unconju- 
gated estriol, estriol sulfate, and estriol glucosiduro- 
nide, are measured, there is a large spread of val- 
ues from one individual to another. With advancing 


gestation there is a shift in the pattern of the estriol - 


factions.*® The concentration of each estriol fraction 
increases greatly with gestation, suggesting a greater 
increase in the rate of inflow than the rate of outflow 
since the amniotic fluid volume also increases. In 
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late pregnancy, there 1s a preponderance of glu- 
cosiduronide which could be due to new sources of 
glucosiduronide, representing increased maturity and 
function of the fetal kidneys, or, less likely, that the 
outflow of unconjugated estriol and estriol sulfate is 


less impeded in late pregnancy than that of estriol 


glucosiduronide. Unconjugated estriol in liquor amnii 
in early pregnancy is derived from both the fetal urine 
and the fetal circulation through the fetal surface of 
the placenta and umbilical cord, the last two being 
the more important sources. 9" Similarly, estriol 
glucosiduronide comes almost wholly from the fetal 
urine, but some hydrolysis must occur in the liquor 
amnii to provide for the higher levels of unconjugated 
estriol in amniotic fluid compared to fetal urine. 

Because of the close proximity of the amniotic fluid 
to the fetus and the relative impracticality of sampling 
fetal blood, much interest has been focused on the am- 
niotic fluid estriol concentration since it is closer to the 
source of estriol synthesis than maternal urine and, 
therefore, would more closely reflect fetal well-being. 
The cumulative data on amniotic fluid estriol concen- 
tration from the literature are shown in Table I. Am- 
niotic fluid estriol concentration showed little variation 
before the thirty-third week of gestation with a mean of 
86 to 145 ng. per milliliter.” Subsequently, it rose to 
between 559 and 881 ng. per milliliter at term. A 
highly, significant correlation between urinary estriol 
and amniotic fluid estriol exists,!^ ?^ *7 although Michie 
and Livingstone? found no such correlation in a: 
smaller study using fluorimetric and gas liquid 
chromatography methods. There was no correlation 
between infant birth weight and placental weight," : 
but, if the amniotic fluid sampling was done on the day 
of delivery or shortly before, then a highly significant 
correlation existed.? 

The poor predictive value of maternal urinary estriol 
as well as plasma estriol, combined with the availability 
of amniotic fluid during the course of managing preg- 
nancies complicated by rhesus isoimmunization, en- 
couraged estriol measurements in liquor amnii from 
such pregnancies. Further, Biggs and Klopper!' dem- 
onstrated only a small hour-to-hour and day-to-day 
variation of Ez in amniotic fluid. Schindler and his col- 
leagues” reported a drop in the estriol concentration 
of the liquor in severely affected pregnancies and later 
confirmed this in a larger series. Subsequent studies 
have also arrived at similar conclusions." ? With 
pregnancies affected by mild rhesus isoimmunization, 
amniotic fluid estriol did not decrease significantly, and 
significant. lowering of amniotic fluid: estriol was ob- 
served only in the period from Weeks 37 to 40.5 Other 


‘than factors such as differences in methodology, 
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found that amniotic fluid estriol levels were low in 
pregnancies complicated by perinatal death.?" Amniotic | 
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Table I. Cumulative data or amniotic fluid estriol in normal pregnancy 






Authors 


(weeks), 

Diczfalusy!' . 16-20. 

' Diczfalusy and Magnusson'* - ,12-20 

* Michie and Livingstone?? 294 ... 

. Aleem and associates? ` 12-20 
Berman and associates? 36-40 
Schindler and Hermann? 30- e 
Diczfalusy and Magnusson” Term 


Schindler and Ratanasopa" 
Siegel and associates? -— 


Schindler and Siitert™ "Pool" 
Galli and associates?9. 97-41 
Adlercreutz and associates? -— 
Klopper and Biggs"? 38-42 
Fenct and associates? 35-36. 
37-38 - 
NR | 39-40. 
Jorgensen and associates?? 36-37 
37-38 
' 88-39 
39-40 
40-41. 
41-42 — 


*Included, patients with-terminal hypertension. 


classification of the severity of the isoimmunization, 


and the number of patients studied, the volume of am- : 


niotic fluid influences its estriol concentration. Low es- 


triol concentration in the amniotic fluid is found in 


patients with hydramnios. 59 Following an intrauterine , 


transfusion; a rise in amniotic fluid: estriol Codd - 
. tion seems to signify a favorable response to therapy." 
Low levels of amniotic fluid estriol have been re- . 


ported consistently in pregnancies with anencephaly, 
and levels ranging from 22 to 440 ng. per milliliter 
have been recorded** 9; however, this is hardly of - 
practical diagnostic value as the diagnosis can be ar- 


_ rived at unequivocally by other, easily penormed, 


noninvasive means. 
Not surprisingly, little is known about amniotic fluid 
estriol in other obstetric diseases. A recent investigation 


fluid estriol levels reflected perinatal morbidity such as 


asphyxia and respiration distress syndrome in the 


newborn infant very well and better than urinary es- 
triol. In intrauterine malnutrition, amniotic fluid es- 
tfiol was as good a predictive index as urinary estriol. 


.In 14 of 17 pregnancies complicated by pre-eclampsia ` 


which resulted ih delivery of healthy infants, amniotic 
fluid estriol levels were similar to those in normal 
pregnancy. Low amniotic fluid Es was found in a 


. . woman giving birth to a Opened baby and a baby 
“with Down's syndrome: 
-. reported’ previously in a woman giving birth: to a baby 


Low urinary estriol has been 


*- 
^ 


Gestation : 






Third trimester 


Mean amniotic fluid 


estriol concentration 
(ng./ml.) 
25.7 
30.8 
103.3 
214.2 
1 ,028.1 
674.3 
794.0 
29 j 979.0 
- E. og ' . 885-1,470 
- . 152.5 
a ' 1,171 
— RENI 1,240 
32 1,010 
10 274.2 i 
12 843.6 
24 1,254.5 
15 389 
17 501 
14 559 
11 634 
12 881 
13 820 


with Down's syndrome.? Meconium in amniotic fluid 


- contains estriol and will give high amniotic fluid estriol 
estimations. 


M: 


Because of a Edwal difficulty, most investigators 


. measured total estriol rather than unconjugated estriol 
-and the four principal conjugates, namely, E3-3-S, Es- 


16-G; estriol-3-glucosiduronide (E;-3-G), and estriol- 
3-sulfate- 16-glucosiduronide (E;-3-S-16- G). The ratio 
of E3-16-G/E3-3-S-16-G increases with gestation from 
0.5 at midpregnancy to 2 at term, with a marked accel- 
eration at about 35 weeks.5> ® 8! In rhesus- 


^"isoimmunized pregnancy, the ratio is lowered and a 
" less dramatic increase is observed than that in normal. 


pregnancy. The potential clinical value of each estriol 
conjugate in amniotic fluid is yet to be fully exploited 


—. and remains a fruitful area for more extensive investi- 


- gation. 


'Estetrol: Estetrol, a 15e-hydroxyestriol, is podaga 


‘by 15a-hydroxylation of steroids in the fetus.” 74 Since 
.the fetus provides 80 per cent of the precursors of 
.6estetrol and 15a-hydroxylase. .activity is confined 


mainly to the fetal liver and the adrenals,” estetrol may 
be of particular value as an indicator of fetal well- 
being. Measurements on maternal urinary estetro]?*: 30 


and plasma estetrol'? have suggested that it may be 


superior to estriol, and it may be that amniotic fluid 
estetrol may reflect the fetal state more accurately. Un- 


conjugated estetrol (E4) iri amniotic fluid measured by 


radioimmunoassay showed an increase as pregnancy 
progressed and ranged from 0.8 to 13 ng. per milliliter - 
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in normal] third-trimester pregnancy, constituting 0.5 
to-2.0 per cent of total unconjugated estrogens in li- 
quor amnii.* The amniotic fluid concentration of total 
estetrol at term (both conjugated and unconjugated es- 
tetrol) was 83.8 ng. per milliliter.” Data from a pre- 
liminary study based on a.small number of patients 
showed that amniotic fluid unconjugated estriol was 
superior to and correlated more closely with the clinical 
status than amniotic fluid unconjugated estriol or total 
unconjugated estrogens in pregnancies complicated by 
rhesus isoimmunization.9* 

Cortisol. Cortisol in liquor amnii has attracted much 
attention for several reasons. First, the morphology of 


the fetal adrenal cortex differs markedly from that of © 


the adult. The extent to which the fetus is autonomous 
in its own adrenal physiology and able to control its 
interior milieu independently of maternal adrenal 
function is important. Finally, amniotic fluid cortisol is 
of importance in fetal pulmonary maturation and 
probably has a role in the onset of labor. Although it 
was initially suggested that amniotic fluid has no 17- 
hydroxy-corticoids and cortisone, recent studies have 
shown conclusively that cortisol, cortisone, and other 
17-hydroxv-corticosteroids are present.” 9* 87. 89 The 
main source of these adrenal steroids is probably the 
fetal urine since glucosiduronides predominate among 
the forms of 17-hydroxy-corticosteroids present in 
amniotic fluid and are the principal ones present in the 
fetal urine." ? However, the small quantities of uncon- 
jugated 17-hydroxycorticosteroids and 17-ketosteroids 
are probably transported via the umbilical cord and 
placental membranes into the amniotic fluid.’ Also, 
68-hydroxycortiso! and 208-hydroxy derivatives of 
68-hydroxycortisol and 68-hyaroxycortisone found in 
the liquor amnii come from fetal urine and reflect the 
. high capacity of the fetus for hydroxylation at C6. 
More recently, Murphy and colleagues?! have shown 
a significant ccrrelation between amniotic fluid cortisol 
levels and umbilical plasma cortisol but not maternal 
plasma cortisol. This points to the fetus as the main 
source of amniotic fluid cortisol. Amniotic fluid con- 
centrations of cortisone and 17-hydroxycorticosteroids 
at term are 13 and 240 ng. per milliliter, respectively.” 
There is a rise in amniotic fluid cortisol concentrations 
in the second trimester. Cortisol then reaches a plateau 
at 33 to 35 weeks, followed by a sharp rise at 40 
weeks. This suggests that a rise in fetal cortisol inde- 
pendent of the maternal leve! occurs shortly before the 
spontaneous onset of labor in the human subject. 
Further, the amniotic fluid cortisol concentration is 
significantly higher in spontaneous labor than tn in- 
duced labor and in cases of cesarean section without 
labor.* 67 In pregnancies with anencephaly, amniotic 
fluid cortisol levels were low regardless of the type of 
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labor, but spontaneous labor was observed in those 
with hydramnios.9* "The hypothesis that the mecha- 
nism triggering normal human labor is similar to that 
in sheep has been made. 

Amniotic fluid cortisol determinations are of no 
value in rhesus sensitization. 

Progesterone and pregnanediol. Progesterone is 
produced in large quantities by the placenta, and the 
level of plasma progesterone and its metabolites in- 
creases as pregnancy advances. A large proportion of 
placental progesterone is secreted into the maternal 
circulation, but a substantial amount passes into the 
fetus as a precursor. for fetal adrenal and gonadal 
biosynthesis of other fetoplacental steroids. Progester- 
one is present in amniotic fluid throughout pregnancy, 
but its concentration decreases as pregnancy advances. 
Wide ranges of values from 40 to 167 ng. per milliliter 
have been obtained with nonimmunologic tech- 
niques. ™ *! Much lower concentrations are found 
with the competitive protein-binding assay. The 
mean concentration at 14 weeks is 55 ng. per milliliter 
and decreases to 26 ng. per milliliter at term. The rel- 
atively high concentration found in amniotic fluid for 
a substance that exists in an unconjugated water- 
insoluble form is surprising since a very small amount 
will be excreted from the fetal urine. The route of 
progesterone inflow into amniotic fluid remains un- 
clear, but it is most probable that it arrives in the liquor 
amnii by active extraction by the membranes since 
higher concentrations of progesterone, ranging from 
270 to 1,150 ng. per gram, have been found in the 
membranes.*! The function of progesterone in amni- 
otic fluid is unclear, but the falling levels found toward 
term imply some local effect and possible participation 
in the onset of labor. In this respect, high levels of 
amniotic fluid pregnanediol were in some way associ- 
ated with failure of processes responsible for the onset 
of labor at term.” | 

Pregnanediol, a metabolite of progesterone, is found 
in amniotic fluid almost entirely in the conjugated 
form.** Both of the conjugated fractions, pregnanediol 
sulfate and pregnanediol glucosiduronide, are found 
in amniotic fluid.** About 12 ng. per milliliter of am- 
nictic Huid pregnanediol is in the sulfate form. The 
source of amniotic fluid pregnanediol glucosiduronide 
is the fetal urine but the sulfate fraction probably 
originates in a manner similar to that of progesterone 
since the fetal kidney handles sulfates differently from : 
glucosiduronides. In late normal pregnancy, Klopper 
and colleagues ?* found a concentration of 400 ng. per 


milliliter of pregnanediol in liquor amnii, but other 


workers have reported a lower concentration of 145 


ng. per milliliter. Methodologic variations aside, such 


differences could stem from pooling of amniotic fluid 


~ 
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from several different subjects or failure to consider | 


thé amniotic volume which is variable from subject to 


subject. Perhaps expressing hormone in amniotic fluid 


against the osmolality of the liquor amnii or as total 


hormone present in the amniotic fluid might give more 


comparable results and a closer reflection of the hor- 
mone concentration exéreted in the fetal urine by the 
fetus. 

Androgens. The amniotic fluid content of andro- 
gens probably reflects fetal sex steroid production, thus 
indicating the fetal sex and/or abnormalities in fetal 
steroid metabolism resulting n intersex. Initial interest 
centered on defective cortisol biosynthesis as seen 
in congenital adrenal hyperplasia with the 21-hy- 
droxylase deficiency, where there is an accumulation 
of precursors of cortisol. Pregnanetriol and 17-ke- 
tosteroids are found in large quantities in the urine 
of süch affected babies. High concentrations of both 


steroids can be demonstrated in the amniotic fluid of : 
pregnancies with congenital adrenal hyperplasia of the. 


fetus and subsequently confirmed.?* 5% ® °° Although 
the levels of 17-ketosteroids and pregnanetriol were 
elevated; some investigators concluded ‘that : the 
presence of congenital adrenal hyperplasia could not 
be detected in early pregnancy or midpregnancy. Am- 
niotic fluid concentrations of 17-ketosteroids were two 
to four times higher in pregnancies with congenital 
adrenal hyperplasia than in normal pregnancies (104 
versus 25 to 50 ug per liter), and pregnanetriol concen- 
trations were two to five times higher in affected preg- 
nancies than in unaffected A (91 and 106 
versus 23 to 46 wg per liter). 

The observations by Mizumo and Colleagues?! that 
the fetal plasma testosterone concentration was higher 
in the male fetus than i in the female fetus led to interest 


in the potential value of the amniotic fluid testosterone 


‘concentration in thé determination of the sex of the 
fetus. The fetal testis has the capacity to synthesize tes- 


. tosterone in vitro; this fact is supported by the presence 
. of hydroxysteroid dehydrogenase in fetal Leydig 
cells.’ 


' 12 The fetal testis in early pregnancy of. 10 to 20 
weeks contains a high proportion of Leydig cells; 
therefore, a difference in androgen excretion by male 
and female fetuses might be expected. No such differ- 


ence was found in amniotic fluid 17-oxosteroid.* . . 


Nevertheless, total 178-hydroxyandrogens, both con- 
jugated and unconjugated, in amniotic fluid at term 


. lath _by radioimmunoassay were significantly 
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Coritroversies in Contraception. 
‘The Harold C. Mack Symposium on the Physiology 


'. and Pathology of Human Reproduction, sponsored by 


the: Department of Gynecology and Obstetrics of 


' Wayne State University and the C. S. Mott Center for 


Human Growth and Development will be held on Sep- 


“ tember land 2, 1977. The two-day program is entitled 
^' "Controversies in Contraception.” 


Inquiries and program requests should be directed 


cology and Obstetrics, Wayne State University, C. S: 


* Mott Center for Human Growth and Development, 
XD E. Hancock, Detroit, Michigan 48201. 


^ 


Sanoi of basic and clinical. research 
in birth defects 


The, National ondadon Mard P Dimes will e en- 


 tertàin a limited number of research proposals: for the 


support of. basic and clinical research in birth defects. 


: The National Foundation defines a birth, defect as an 


abnormality of structure, function, ‘or metabolism, 
whether. genetically determined or a result of environ- 


E to: Kamran S. Moghissi, M.D., Department of Gyne- | 


mental interference during embryonic or fetal life. Re- - 


quests dealing with the structure and function of 
chromosomes, their subunits, genes, supporting struc- ` 
tures, repressor substances, and the like could be i in- 


| ; cluded. 


For further information, contact: Vice. President for 
Research, The National F oundation—March of Dimes, 
New York 


‘2nd inteimaliona Congress of Human 
` Reproduction | 
The 2nd International [onere of Human Repro- 


` ¿duction will be held in Tel Aviv, Israel, October 23 to 


28, 1977. Those interested in presenting a paper. 


. should submit abstracts to; The Congress Secretariat, 


P. O. Box 16271, Tel Aviv, Israel. 

Further information and registration forms may be. 
obtained from the official agent for the congress in the 
United States: Medical Congress Coordinators, 375 
Park Ave., New York, New York 10022. Telephone: 
(212) 752- nore 


U. S. International Foundation for Studies in 
‘Reproduction: Two seminars and 
study tours to'India . 


The U. S. International Foundation for Studies in 
Reproduction is sponsoring two seminars and study. 
tours: to India: a fall tour from November 11 to 
November 28, 1977, and a spring tour from March 17 
to April.3,.1978. 

Further information and — forms may be 
obtained from: Medical Congress Coordinators, 375 
Park Ave., New York, New York 10022. Telephone: 
(212) 752-2770. 


Pan-American Conference on 
Fertility and Sterility 


The U. S. International Foundation for Studies 
in Reproduction announces that the annua] Pan- 


. American Conference on Fertility and Sterility will be 


held January 29 to February 6, 1978, at the Camino 


Real Hotel, Cancun, Mexico. | 
Further information may be obtained from: U. S. 


International Foundation for Studies in Reproduction, 


Inc., 112-44 69th Ave., Forest Hills, New York 11375. . 
Telephone: (212) 544-7599. 
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A New Book! 





| a PERINATAL MEDICINE: Review and Comments 


Now you can have a review of significant international literature on 
perinatology right at your fingertips! The first in a series of important 
volumes, this book presents summaries and comments on significant 
articles which have appeared during the year 1974. The authors have 
carefully selected these exceptionally informative articles from a wide 
variety of sources to provide you with information on more than 15 
different subject areas of perinatal medicine. The three authors (a 
pediatrician, a physiologist, and an obstetrician) use their valuable 
knowledge and experience to relate the findings of these articles to 
other studies and to practical clinical problems you might encounter 
in your practice. The most recent developments are discussed in light 
of earlier studies — giving you a total view of this growing field. 
Among the many fascinating topics examined are: fetal metabolism, 
nutrition, fetal oxygenation, placental growth, fetal monitoring, birth 
injuries, respiratory problems of the newborn, infection, water and 
electrolyte balance, and much more! Rely on this series of volumes to 
keep you informed of the latest advances in perinatology! 


Edited by Frederick C. Battaglia, M.D.; Giacomo Meschia, M.D.: and E. J 
Quilligan, M.D. July, 1976. 146 pages plus FM I-XII, 634" x 934". 32 
illustrations. Price, $18.50. 


MOSBY 


ORDER BY PHONE! TIMES MIRROR 


Call (800) 325-4177 ext. 10. In Missouri call collect — (314) THE C. V MOSBY COMPANY 
872-8370 ext. 10. 9 am to 5 pm (CDT), Monday through oec A rots. nidi eo Fre 








PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire 
year's issues. Designed to keep your journal 
copies near at hand in your office, library, or 
home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.25 each (3/$12., 6/$22.) 





[] NEW SIZE (8'/" X 11") 
O OLD SIZE (7'4" X 10*") for copies prior to 1975 
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IN MONILIASIS 
BETADINE Microbicides 
Vaginitis Regimen 


Full Prescribing Information 


BETADINE Vaginal Gel 


(povidone-iodine) 


BETADINE Vaginal Gel (povidone-iodine) 
makes available elemental iodine in a 
form that maintains iodine's microbicidal 
activity, yet is virtually nonirritating, 
nontoxic and is nonstaining to skin and 
natural fabrics. 


e Kills trichomonas, monilia, and other 
iodine-susceptible vaginal organisms 
responsible for specific and nonspecific 
vaginal infections. 

e Active in the presence of blood, pus, 
or vaginal secretions. 

e Virtually nonirritating to vaginal 
mucosa. 

e Nonstaining to skin, linen or clothing 
of natural fabrics; color can be washed 
off with water. 


For use in the treatment of Tricho- 
monas vaginalis vaginitis, monilial 
vaginitis and nonspecific vaginitis. 


Zinn COUPE ae a eee ce UEEMEN 


Based on a review of this drug by the 
National Academy of Sciences— 
National Research Council and/or 
other information, FDA has classified 
the indications as follows: possibly 
effective for use in the management of 
trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific 
vaginitis. Final classification of the 
less-than-effective indications re- 

| quires further investigation. 








Recommended regimen 
In the office, swab the cervix and vulvo- 
vaginal area with BETADINE Solution. 

Prescribe BETADINE Vaginal Gel 
(povidone-iodine) as follows: Insert one 
(1) applicatorful each night, followed the 
next morning by BETADINE Douche in 
its therapeutic concentration (2 table- 
spoonfuls to a quart of lukewarm water). 

This regimen is to be followed through 
the entire menstrual cycle, including the 
days of menses. If further therapy is war- 
ranted, the regimen should be continued 
through the next two cycles. The patient 
may be instructed to return for an office 
visit following two weeks of therapy. 


Precaution 

If irritation, redness or swelling develop, 
discontinue use. The rare individual with 
history of iodine sensitization should not 
use this product, pending further 
investigation. 

Recommended dosage 

One applicatorful (5 Gm.). Each five 
grams (one applicatorful) is equivalent to 
fifty milligrams of available iodine. 
Supplied 

18 Gm. and 3 oz. tubes with applicator. 
Only on prescription. 

Purdue Frederick 


©COPYRIGHT 1975, THE PURDUE FREDERICK COMPANY 
+ = o A 8 aD ^or Rl RI ACARA A8201 171276 
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Lethal to monilia 


IN MONILIASIS 


High cure rate is achieved in monilial 
vaginitis with the topical regimen 
employing BETADINE Microbicides: 


BETADINE SOLUTION 
BETADINE VAGINAL GEL" 


(povidone-iodine) 


BETADINE DOUCHE 


Easy-to-follow regimen 

In the office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution which is Promptly and 
decisively microbicidal. Prescribe 
BETADINE Vaginal Gel (povidone- 
iodine), one applicatorful of which is 
to be inserted each night, followed 
the next morning by BETADINE 


Douche in therapeutic concentration 
—2 tablespoonfuls to a quart of luke- 
warm water. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. In more 
resistant cases, the regimen may 
have to be continued through 1 or 2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa and do not stain skin and 
natural fabrics. 


Lethal to other vaginal 


pathogens too 

The broad-spectrum microbicidal 
action of BETADINE Microbicides 
kills not only monilia, but also Trich- 
omonas and Hemophilus vaginalis. 





Gentle to patients 


Unlike exclusively antimonilial agents, 
the BETADINE MICROBICIDES 
VAGINITIS REGIMEN is not contra- 
indicated when Trichomonas or H. vag- 
inalis is present. 

BETADINE Microbicides kill both 
gram-positive and gram-negative 
bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 
vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific vaginitis. 


Purdue Frederick 


See adjoining page for full 
prescribing information. ... 5. 
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For continued 
relief of postepisioloMy 
discomfort, send her home 
from the hospital with 


DERMOPLAS! 


Aerosol 


What DERMOPLAST starts doing to relieve 
postepisiotomy discomfort in the hospital, it 
can keep doing at home-to help make the 
new mothers first days with her baby as 
enjoyable as they should be. DERMOPLAST 
permeates the suture line without affecting 
sutures, and relieves itching that accom- 
panies tissue regeneration and hair regrowth. 


P4 It will not dry or macerate the skin, and is 





easily removed with soap and water. 
DERMOPLAST is easy to apply—sprays from 
any angle. Available in three sizes, including 
convenient 3-oz. size that is especially de- 
signed for self-administration by the patient. 


DERMOPLAST Aerosol Spray contains: 
Benzocaine, w/w 4.5%; benzethonium 


NDC 0046-1001-03 


chloride, w/w 0.1%; menthol, w/w 0.5%; l 

oxyquinoline benzoate, w/w 1.2%; and H. ermoplast 
methylparaben, w/w 2.0%. Inactive ingre- p pee 
dients, vegetable oils and propellant. Also : anestbatic 
contains 1.9% isopropyl alcohol. : Lu i 
For additional indications, full directions . NeWt.3Av.Oz.(85Gm.) | 
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for use, and warnings, see label copy E 
on DERMOPLAST Aerosol Spray can. 
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intrauterine | 
copper contraceptive 





Cu- 


A practical nonhormonal 
alternative to ^the Pill" 








Probable first-year effectiveness of various * A low cumulative failure rate of only 
contraceptive methods: 1.8 per 100 women for the first year; 
Total abstinence E qur | 2.8 per 100 women after two years; 
Sterilization - : a | down to just 3.3 per 100 women 
“The Pill” — ums e c after three years of use. 


« Minimal insertion pain for nulliparous 
as well as multiparous women. 


* Excellent patient comfort with 
— : minimal menstrual blood loss attribut- 
dole Aa able to the presence of the Cu-/. 


Withdrawal = References: 1. Advisory Committee on Obstetrics and 
'Rhvth MT ; Gynecology, Food and bius Administration: Second Report on 
nythm — — | the Oral Contraceptives, Washington, D.C., U.S. Government 
Printing Office, August 1, 1969. 2. Data submitted by Searle 
Laboratories on file with the FDA. 3. Venning, G.R.: The Contra- 
ceptive Pill, Br. Med. J. 2:899, 1961. 


‘Saf-T-Coil and Lippes Loop "D" eo 973%! 
Condom Eb 8426-9076 
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Gel or cream alone 


The recommended technique for accurate 
fundal placement minimizes cramps, 
bleeding, expulsions (even pregnancies). 


Your Searle representative is proud to offer 
these educational materials to help you to improve 
your insertion technique: 

Pelvic models and “demonstrator” copper sevens 
for practice use. The model allows insertion errors 
to be noted at once for on-the-spot correction. 
Instructional film clearly and concisely delineates 
the insertion procedure and, with animated 
sequences, shows the results of errors and how 
they may be avoided. 


Patient booklets present facts that your patient will 
need to help her make an informed choice regard- 
ing this contraceptive method. Additionally, they 
answer many questions arising after the insertion. 

Your representative offers a patient log for the 
chronologic recording of insertions to aid inthe — — 
recall of patients for reexamination or for replace- 
ments, plus form letters for notifying patients when 
it is time for them to have their copper sevens 
replaced. 


SEARLE | Searle Laboratories 
Division of G.D. Searle & Co 


Box 5110, Chicago, Illinois 60680 . 6B2-R 








Cu-7® (brand of intrauterine c pper contraceptive t the presence of copper in the uterus dur ng pregnoncy are 
Description: The plastic component of the Cu-7 9mposel nknow 
of pharmaceutical grade polypropylene homopolymer wit! Precautions and Routine Examinations: A Patient examino- 
barium sulfate added to render it radiopaque. Its shape ap- tion: The physician should determine that the patient is not 
proximates the number 7; it is substantially smaller than pre pregnant. A pelvic examination and gonorrhea culture should 
viously available intrauterine devices be done. The possibility of insertion in the presence of an 
Coiled around the vertical limb is o pure, virgin electi ex J undetermined pregnancy reduced if insertion is 
lytic copper wire provid ng ZUUmm* of exposed pper sur performed during the latter part of the menstrual period or 
tace oreo. A po ypropylene retrieval thread is tastened to the one or two days thereafter. The Cu-7 should not be inserted 
free end of the vertical mb of the Cu-7 pos! partum or post abortion until involution of the uterus 
vee The Cu-7 is supplied with a simple tubular polypropylene has been completed. Sound the uterus prior to insertion and 
inserter. All components are sterile exercise care to avoid perforation. Do not use excessive force 


pc 
Pharmacology: Available data indicate that the contracep- It Is, however, necessary to place the Cu-7 





os high as possible 


tive effectiveness of the Cu-7 is enhanced by a minute yuon- within the uterine cavity to help avoid downward displace- 
tity of c r released t usly from the ed coppe ment or expulsion that could result in o pregnancy 
nto the uterine cavity the Cu-7 represents a d tferent des gn in intrauterine 
The exact mechanism by which metal pper enhances contraception, physicians ore cautioned that it is imperative 
the contraceptive effect of an IUD has not been conc JSIvely tor them to become thoroughly familiar with the instructions 
demonstrated. Various hypotheses have been advanced. the tor use before attempting placement of the 7 
most common being that copper placed he uterus inter B. Reg rements for ontinuation and removal: (1) TheCu-7 
feres with enzymatic or other processes that regulote blasto must be replaced before the end of the t! There 
cyst implantation evid that contraceptive effica S with fime 
Animo Studies suggest that copper may play an additional f p to three years of use. The contra tiveness 
erole by reduction of perm transport within the uterine wer three years has not been establis (fore, the 





environment patient should be intormed of the known duration of contra- 
Indication and Usage: Prevention of preana: cy: The Cu-7 is ceptive efficacy and be advised that the Cu-7 should be re- 
one of several ate ond effective methods of contraception moved in three years 
which may be considered for a particular patient 2) The Cu-7 should be removed for the following medical 
Different event rates have been reported with the use of dif reasons. menorrhagia and/or metrorrhagia producing one- 
ferent introuterine contraceptives. Inasmuch as these rates mi ntrolled pelvic infection; intractable pain often og- 
ore usually derived fron seporate studie nducted by jif- grovoted Dy intercourse, dysporeunio preqnoncy. if the 
ferent investigotors in severa opulat Jroups, a compor- String ts visible; endometrio servical malignancy; uterine 
e son connor be made with precision. Even in different studies or cervica! pertoration; or any indication of partial expulsion 
with the some contraceptive, considerably different rates ore 3) lf the retrieval thread cannot be visualized it may have 
likely to be obtained because of differing characteristics of retracted into the uterus or have been broken off, or the Cu-7 
the study population. Furthermore, event rates per unit of time y have been expelled. L zation usually may be made 
tend to be lower as clinical experience is expanded, possibly by Tee ing with a probe; if not, x-ray or sonography can be 
due tc retention in the clinical Study ot those patients whi ed. When the physician elects to recover o Cu-7 with the 
accept the treatment regimen, not having discontinued due mreac not visible, the removal instructions should be 
to odverse reactions or pregnancy, so that those remaininc onsigered 
in the study were those less sus eptible. In nical trials o . ntinuing core of potier | 1) Patients should be reex- 
the Cu-7 conducted by Searle Laboratorie e effectiveness ImMineg ond evaluated within three months after ( u-7 insertion 
wos determined as follows for parous and nu porous women 2) Routine annual examination with ppropriate medicol 


as tabulated by the life table method. (Rates are e 


as cumulative events per 100 women throug! 


xpressed ond laboratory evaluation should be ried out 


ugh 12. 24, and 36 3) 't any patient with a Cu-7 suddenly Jevelops Overt clini- 


months of use 


)! hepotitis or abnormal liver function tests, o propriate di- 


This experience encompasses 403,427 womon-months of agnostic procedures should be initiated 
use, including 12 months for 12,013 women, 24 months for 4) The patient should be told that some light bleeding or 
8,505, and 36 months for 3,940 ramps may occur during the first few days after insertion 
Dut if these symptoms continue or are severe she should re- 
NA A Me M f T t hysician. She should be tructed on how to in- 
Porous Nulliporous | Porous  Nullipa Nülliporau spect periodically to make certain that the thread still pro- 
Pregnan ? ? 13 Irudes trom the cervix and cautioned that there is noprotection 
Exr - 68 he device has been expelled. She should also be coutioned 

r * +} 7 I 





Contraindications: The presence of any of the folic 
the scheduled time of insertion constitutes a contrain: 
pregnancy or suspic 

normolities of the uterine cavity, acute pelvi 


disease or a history of repeated pelvic inflammaton 





inflammatory sulting physician that a copper-beor 


displace the Cu-7 by pulling on the thread, and told to 
return within three year: g r removo jf the Cu-7 and reploce- 
nent if desired 

A report has appeared in the literature s iggesting thot 
wing at 0 copper-induced urticarial allergic skin reaction developed in 


dication ! woman using a copper IUD. If symptoms of such an allergic 


ion of pregnancy, significant anemia, ab- response occur the patient should be instructed to tell the con- 


na device is being used 


y disease Adverse Reactions: Perforations of the uterus and cervix have 


postpartum endometritis or infected abortion in the post three 7 rred. Perforation into the abdomen has been followed by 
months, previous ectopic pregnancy, endometrial or cervical JOGON J} adhesions, intestinal penetration, intestinal ob- 
disease such as hyperplasia or carcinoma, unexplained J- struction, and inflammation and erosion of adjacent viscera 
inal bleeding until cancer has been ruled out, acute cerviciti Pregnancy has occurred with the Cu-7 in situ when the Cu-7 
and a known or suspected allergy to copper be ortially or completely expelled 

Warnings: A. Pregnancy: (1) Septic abortion: Reports have The incidence of spontaneous abortion, when cor eption 
indicated an increased incidence of septic abortion ass rs with intrauterine devices in situ, appears to be in- 
ated in some instances with septicemia. septic shock nd recsed over that n unprotected women. Insertion cramping 
death in patients be oming pregnant with on IU place Jally OF NO more than a few seconds duration, may occur 
In some c the mitia ymproms have been insidi and wever ne women may experience residt ol cramping for 
not easily recognized. |f pregnoncy sho J ( r with Q 7 evera! f or even day termenstrual spotting or bleed- 
in situ, the Cu-7 should be removed if the string is visible or ng or prolongation of menstrual flow may occur in the first 
if removal proves to be or would be dificult, interruption of tew cycles. Uncommonly, pelvic infection has been reported 
the pregnancy should be considered and offered as an optior mplere or partial expulsion may sometimes occur, porticu- 
If the patient elects to maintoin the pregnancy and the Cu-7 ry in those patients with uteri measuring less than 6.5 cm 
remains in tu, she should be warne J thot there moy be on Dy ounding [he following omptigints have also been re- 
increased risk of sepsis and she should be followed with ported with IUDs although their relation to ne Cu-7 has not 





V wr h r 
y to be ectopic ir 
$ 
y 
g t } f 
tudiee dane. n 
priate ontidiot treatment instituted 
C. Perforation: Perforations of the uterus have 
usually during insertions into patients sooner tl 
months after abortion or delivery. If penetration int 
gominal cavity occurs, laparotomy or laparoscopy st 
performed as soon as medically feasible and the 
moved, Loco! inflammatory reaction with abscess fo 
IS O possibility if the Cu-7 is left in the abdomen Cery 
forations, often asymptomatic, hove also been rep 
these occur, the device should be removed 
D. Microwove therapy: The use of microwave ther 
patient with a metal-containing prosthesis may couse 
jury to the surrounding tissue. Theref nicrowove 
to the abdomir Ind sacral area } not be 
patients usinc 7 
E. Copper Additional amount pper a 





to the body from theCi 7 may pre pitote sympt 
with undiag: e 
disease is | in 200,000 The long-term effects on the 





been established: amenorrhea or delayed menses, backaches 


while a ervica! erosion, cystic mosses in the pelvis, vaginitis, leg pain 


r | ^ 
i'ature f renec weig! t ins Y gor nervousness dvspare JniQg 
| + Aing » 3 i. la 
i be vstit ndometriti ept abortior septicemig, leukor 
hea. ector pregnancy, difficult removal, uterine embed- 

eiv e J , pain, and t Jycorgio Nd sy cope secondary 
T T $ $ 

v¥i 4 f t r 


uld be Dosage and Administration: The Cu-7 is to be placed in the 





d VERO om ETS Se eee Pict ten Tc 
The small diameter of the facilitates easy insertion in 
ccurred j Jravidous andar Iparous, as well as parous women. The 
on two optimal time of insertion is d ring the lotter port y$ the men- 
the ot trua! tow or one or two days thereafter. The cervical cana 
ound be is relatively more patent at this time, and there is little chance 
u-7 re thot the jatient may be pregnont 
rmation Fresent information indicates that efficacy is retained for 
ICQ! per 36 months. Until adequate dato indicating a longer effective 
ted. M te become ovailable, the Cu-7 must be removed within 36 
months trom the date of insertion and a new one inserted if 
‘py uro Jesired. If partial expulsion occurs, removol is indicated, and 
neat ew / may be inserted. Removol of the Cu-7 may also be 
> therapy ndicated in the event of heavy or persistent bleeding 
Used or The pt ysician should become t! roughly fam iliar with the 
tions for use before attem pting insertion or removal of 
ble the 7 


of 6 and boxes of 30 ond 


with an inserter) and sufficient patient 


womer How Supplied: Avoilable in carton: 


core " 7 
Wils JU sterile it | / 


flexible, 
accurate, 
easy-to-read, 
disposable 


intrauterine 
sound 


e small diameter 
Same diameter as the Cu-7" intra- 
uterine copper contraceptive — 
only 3 mm. to facilitate sounding 
of even nulliparas with little 
patient distress. 


* As flexible as the inserter with 
Cu-7 inside. 


e accurate and legible 
After insertion of sound to the 
fundus, push the slide to the cervix, 
lift the proximal end of the slide to 
“lock” it in place on the sound: 
remove the sound and read the 
precise depth in centimeters at the 
pointer in the window of the slide. 


See your Searle representative 
for a demonstration. It will be worth 
your while to place your first order 
with your surgical supply house 
through a representative, who will 
make you a one-time introductory 
offer. Mark-7 is available in single- 


use units, packaged sterile in 
12s and 30s. 


New 


Mearic-7 


brand of disposable intrauterine sound 


SEARLE | Searle Laboratories 
Division of G.D. Searle & Co 
30x 5110, Chicago. Illinois 60680 





may be implicated 

in a number of clinical situations, 

including... 

e septic abortions 

e deep wounds 

e bacteremia 

e metastatic or other abscesses in association 
with thromboembolic phenomena 


Sensitivity testing is always Under normal conditions, bacte- 
recommended prior to instituting roides are benign. But in infectious 
therapy with Chloromycetin situations they can be extremely 
(chloramphenicol). However, in virulent. 
some situations, it may be neces- | Fortunately, most bacteroides 
sary to administer Chloromycelin | infections are susceptible to 
before sensitivity tests have been Chloromycetin (chlorampheni- 
completed. col) therapy. Yet, all too often their 
presence goes undetected. So 
Bacteroides are the most prevalent today, many authorities recommend 
microbial flora of man. They are early—and vigorous—treatment 
anaerobic, aero-intolerant, non- with Chloromycetin when the 
sporeforming, nonmotile, gram- clinical impression suggests that a 
negative bacilli. They most often Bacteroides infection is present. 
appear in mixed infections, and are  Chloromycetin must be used only 
highly opportunistic. Further, they in those serious infections for 
are very difficult to culture. which less potentially dangerous 


drugs are ineffective or 
contraindicated. 


But when bacteroides are impli- 
cated, Chloromycetin (chloram- 
phenicol) therapy may well be the 
conservative course. For, in such 
situations, the benefits-to-risk ratio 
with Chloromycetinis very favorable. 


See next page for full prescribing 
information. | 





Prescribing information—Chloromycetin 
(chloramphenicol) Sodium Succinate 
For intravenous administration 


WARNING 

Serious and fatal blood dyscrasias (aplastic 
anemia, hypoplastic anemia, thrombocytopenia, 
and granulocytopenia) are known to occur after 
the administration of chloramphenicol. In addi- 
tion, there have been reports of aplastic anemia 
attributed to chloramphenicol which later termi- 
nated in leukemia. Blood dyscrasias have oc- 
curred after both short-term and prolonged 
therapy with this drug. Chloramphenicol must 
not be used when less potentially dangerous 
agents will be effective, as described in the 
Indications section. It must not be used in the 
treatment of trivial infections or where it is not 
indicated, as in colds, influenza, infections of the 
throat; or as a prophylactic agent to prevent 
bacterial infections. 

Precautions: It is essential that adequate blood 
studies be made during treatment with the drug. 
While blood studies may detect early peripheral 
blood changes, such as leukopenia, reticulocyto- 
penia, or granulocytopenia, before they become 
irreversible, such studies cannot be relied on to 
detect bone marrow depression prior to develop- 
ment of aplastic anemia. To facilitate appropriate 
studies and observation during therapy, it is 
desirable that patients be hospitalized. 


IMPORTANT CONSIDERATIONS IN PRESCRIBING IN- 
JECTABLE CHLORAMPHENICOL SODIUM SUCCINATE 


CHLORAMPHENICOL SODIUM SUCCINATE IS IN- 

TENDED FOR INTRAVENOUS USE ONLY. IT HAS 

BEEN DEMONSTRATED TO BE INEFFECTIVE WHEN 

GIVEN INTRAMUSCULARLY. 

1. Chloramphenicol! sodium succinate must be hydro- 
lyzed to its microbiologically active form and there is 
a lag in achieving adequate blood levels compared 


in vitro studies to be effective against a specific 
pathogen should be based upon severity of the in- 
fection, susceptibility of the pathogen to the various 
antimicrobial drugs, efficacy of the various drugs in 
the infection, and the important additional concepts 
contained in the Warning Box above. 


1. Acute infections caused by S typhi* 
It is not recommended for the routine treatment of 
the typhoid carrier state. 
. Serious infections caused by susceptible strains in 
accordance with the concepts expressed above. 
a) Salmonella species 
b) H influenzae, specifically meningeal infections 
c) Rickettsia 
d) Lymphogranuloma-psittacosis group 
e) Various gram-negative bacteria causing bacte- 
remia, meningitis, or other serious gram-negative infec- 
tions 
f) Other susceptible organisms which have been 
demonstrated to be resistant to al! other appropriate 
antimicrobial agents 
3. Cystic fibrosis regimens 
*in the treatment of typhoid fever, some authorities recommend 
that chloramphenicol be administered at therapeutic levels for 8 


to 10 days after the patient has become afebrile to lessen the pos- 
sibility of relapse. 


CONTRAINDICATIONS 
Chloramphenicol is contraindicated in individuals with 
a history of previous hypersensitivity and/or toxic reac- 
tion to it. /t must not be used in the treatment of trivial 
infections or where it is not indicated, as in colds, in- 
fluenza, infections of the throat; or as a prophylactic 
agent to prevent bacterial infection. 


PRECAUTIONS 

1. Base line blood studies should be followed by peri- 
odic blood studies approximately every two days during 
therapy. The drug should be discontinued upon appear- 
ance of reticulocytopenia, leukopenia, thrombocytope- 
nia, anemia, or any other blood study findings attribut- 
able to chloramphenicol. However, it should be noted 
that such studies do not exclude the possible later 
appearance of the irreversible type of bone marrow 


4. Hypersensitivity Reactions 

Fever, macular and vesicular rashes, angioedema, 
urticaria, and anaphylaxis may occur. Herxheimer reac- 
tions have occurred during therapy for typhoid fever. 
5. "Grey Syndrome" 

Toxic reactions including fatalities have occurred in 
the premature and newborn; the signs and symptoms 
associated with these reactions have been referred to 
as the gray syndrome. One case of gray syndrome 
has been reported in an infant born to a mother having 
received chloramphenicol during labor. One case has 
been reported in a 3-month-old infant. The following 
summarizes the clinical and laboratory studies that 
have been made on these patients: 


a) In most cases, therapy with chloramphenicol had 
been instituted within the first 48 hours of life. 

b) Symptoms first appeared after three to four days 
of continued treatment with high doses of chloram- 
phenicol. 

c) The symptoms appeared in the following order: 
(1) abdominal distension with or without emesis; 
(2) progressive pallid cyanosis 
(3) vasomotor collapse, frequently accompanied 

by irregular respiration; 
(4) death within a few hours of onset of these 
symptoms. 

d) The progression of symptoms from onset to exitus 
was accelerated with higher dose schedules. 

e) Preliminary blood serum level studies revealed un- 
usually high concentrations of chloramphenicol 
(over 90 mcg/ml after repeated doses). 

f) Termination of therapy upon early evidence of the 
associated symptomatology frequently reversed the 
process with complete recovery. 


ADMINISTRATION 


Chloramphenicol, like other potent drugs, should be 
prescribed at recommended doses known to have thera- 
peutic activity. Administration of 50 mg/kg/day in di- 
vided doses will produce blood levels of the magnitude 
to which the majority of susceptible microorganisms 
will respond. 

As soon as feasible, an oral dosage form of 
chloramphenicol should be substituted for the intra- 
venous form because adequate blood levels are 
achieved with chloramphenicol by mouth. 











Keeping close tabs 


on pelvic in 


a g " 
" > J "E "5 29 
fections 


2 a. F_Agrais Fi " "S Fai "t 3 
is as easy as Isocult 


With the Isocult™ Diagnostic Culturing System you 

simply: 

1) take a specimen, swab it on the paddle-mounted media, 

2) insert the color-coded, tab-tipped tube into a slot in the 
convenient office incubator for 24-48 hours, and 

3)read results against an organism identification chart 
(provided). 







THE ISOCULT™ INCUBATOR is as small as your PDR, yet 
big enough to hold 24 Isocult'" culture tests at one time. And 
anytime you need to check on a patient's progress, the easily 
identifiable tab-tips are right at your fingertips. 


WHAT'S THE CATCH? 
A good one, for everyone. You can obtain the whole system at 
a cost that enables you to charge your patient considerably 
less than the cost of an equivalent preliminary laboratory 
culture. And no time is lost in transporting specimens to and 
from the laboratory. 


Contents continued from page 5 


A modern approach to management of pregnant diabetics: 

A two-year analysis of perinatal outcomes 

Michael T. Gyves, M.D., Harvey M. Rodman, M.D., A. Brian Little, M.D.. 
Avroy A. Fanaroff, M.B., M.R.C.P.E., and Irwin R. Merkatz. M.D. 
Cleveland, Ohio 


Individualized treatment of ovarian cancer 
Per Kolstad, M.D., Margaret Davy, M.R.C.O.G., and Kari Høeg, M.D. 


Oslo, Norway 


The future function and fortune of ovarian tissue which is 
retained in vivo during hysterectomy 

Brooks Ranney, M.D., and Samir Abu-Ghazaleh, M.D. 

Yankton, South Dakota 


The effect of marihuana (delta-9-tetrahydrocannabinol) on the 
secretion of luteinizing hormone in the ovariectomized rhesus monkey 
Norma F. Besch, Carol G. Smith, Paige K. Besch, and Raymond H. Kaufman 


Houston and San Antonio. Texas 


Bladder dysfunction after radical abdominal hysterectomy 
Jan C. Seski, M.D., and Ananias C. Diokno, M.D. 
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onistat Cream does 
what no vaginal tablet 
can do...provides 
the needed coverage! 


Intimate contact and 
coverage of both vagina 
and vulva "m T Monistat (miconozole nitrate 2 


Description MONISTAT (miconozole nitrate 2%) ıs a 


ale need for p PET E i SN | water-miscible, white cream containing as the active 


: ingredient, 2% miconazole nitrate, 1-[2,4-Dichloro-B 
S nd R yu eue z n UN j (2,4-dichlorobenzyloxy) phenethyl] imidazole nitrate 

e eco X DAI EELS au or SL ee SQ Wt Actions MONISTAT Cream exhibits fungicidal activity 

MELY ESR LETT SUN NE: in vitro against species of the genus Candida. The 

iD if QUANT pharmacologic mode of action.is unknown 
e e | iF £ ert XA ~ ee IS Indications MONISTAT Cream is indicated for the 

rapid re| ief VENS LOTO T. Mi ff local treatment of vulvovaginal candidiasis (moni- 

Lat: DN MAP T. Es aap liasis). As MONISTAT Cream is effective only for can- 
of Sym ees S " sa beer soe - a T bu. iN Bii didal vulvovaginitis, the diagnosis should be 
l | peus oon d ORT x wA Bb confirmed by KOH smears and/or cultures. Other 
itch | ng ete ae A VPA ey ; ro WE A WE p 15] pathogens commonly associated with vulvovaginitis 

d ; 2S ey te OS a A a UT A SAGA JA Y oM 38 E] | Trichomonas and Haemophilus vaginalis) should be 


> Ay 


ruled out by appropriate laboratory methods. 


= 


e ; a 15 4 prae M i , T. eee: ge : 
ey P d4 T dee SP €: h We" Pe ) ~ oF, 
oa a KAS: at «fa S l; 4 i p^. d È “F: ` A à 
OU Fn je / Cs AERE, ae es » $4 ! TUE MONISTAT is effective in both pregnant and non- 


Si ‘ a q^ f: T ; pregnant women, as well as in women taking oral 
irritation "IPTE A: ear re =e, p. 0 3 a ME 1 at contraceptives. (See Precautions.) 
: Bos Se BRE ORNS AT aim V don Y ER. WO i, P es Contraindication Patients known to be hypersensi- 
both internally cnc MINUM P EAEN ie to this drug 
om qi no IO Saee | ELO) A Og BL US M, Cc Precautions General: Discontinue drug if sensitiza 
and external ly $ IN, Qe vs 2 ee (i ho PS n $ | d Pir. tion or irritation is reported during use. Labx ratory 
MEE, CSE AENA AR TZ Fae a S Tests: If there is a lack of response to MONISTAT 
BESS Eh C Mc YT UNS WANN os IE IE 1ppropriate microbiological studies should be 
n A ds 47 : Ti» wn repeatec to confirm the diagnosis and rule out other 
. | f Rea dd Sanna rad IE C He m SNO A pathogens. Pregnancy: MONISTAT Cream was used 
sign ifica ntly 4 Sy icai ei Su oo 5 reels ee E Oy eS eas p in 209 pregnant patients. Follow-up reports now 
. y ELN A Pa SY Ome A. Feo. < E cmm MA wy available in 117 of these patients reveal no adverse 
high Cure RS A Beth Ao S duo E by eS o Wier effects or complications attributable to MONISTAT 
e ^s SNA certas T MEN therapy in infants born to these women 
rates AN, j DB NBN Cd "ES UT 5 a ; Since MONISTAT Cream is absorbed in smoll 
~ : E amounts from the human vagina, it should be used in 
H uc. A - E the first trimester of pregnancy only when the physi- 
amer à m^ 5 cian considers it essential to the welfare of the 
^ | Por) d 7 patient 
SI ng e COU [a EC Adverse reactions Thirty-nine (7.4%) of the 528 
: patients treated with MONISTAT reported complaints 


of thera DY SN during therapy that were possibly drug-related. Most 


complaints were reported during the first week of 


convenient therapy. Vulvovaginal burning itching or irritation 


: occurred in 6.6%, while other complaints such as 

h ia dosage regimen vaginal burning, pelvic cramps, hives, skin rash and 
headache occurred rarely (each less than 0.2% 
patient incidence). The therapy-related dropout rate 
was 0.9%. 
Dosage and administration One applicatorful is 
administered intravaginally once daily at bedtime for 
14 days. Course of therapy may be repeated after 


* 
other pathogens have been ruled out by appropriate 
ORTAN smears and cultures 
Supplied MONISTAT Cream is available in 3 oz 
TRADEMARK (85 g). tubes with ORTHO* Measured-Dose Applica 
Q tor. MONISTAT (miconazole nitrate 276) is a develop 

IV | NAZ | H N DANIS 2) A ment of Ortho Pharmaceutical Corporation and 

Janssen Pharmaceutica, Belgium 


*TRADEMARK 


a first choice for E | 
Á S T $ Ortho Phormaceutical Corporation 
vulvovaginal candidiasis Raritan, New Jersey 08869 
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Classic pages 


A table of all the known operations of ovariotomy from 1701 to 1851, 
comprising 222 cases, and giving a synoptical history of each case 


Washington Lemuel Atlee 
Transactions of the American Medical Association, vol. 4, pp. 286-314, 1851 


Communications in brief 


A method of delaying birth in ewes 


K. G. Haughey, B.V.Sc., M.A.C. V.Sc. 
Camden, New South Wales, Australia 


A trap for atypical cells 


C. A. Rubio 
Stockholm, Sweden 


Amenorrhea-galactorrhea associated with the empty-sella syndrome 
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good cycle control 


i In clinical trials involving 1,025 patients for 
11076 cycles, only 3.4% of the women dis- 
continued therapy during the first three months 
due to menstrual disorders. The average 
incidence of breakthrough bleeding was only 

~ 6.3% of total cycles. 


low incidence 
of amenorrhea 


With ModiCon, the incidence of amenorrhea is 
low. Throughout clinical trials the total 

cycle incidence was only 0.7%. Also, menstrual 
patterns approached the patients’ normal range 
and there was generally little change in days 

of flow and amount of flow. t 


high efficacy 


ModiCon has demonstrated high contraceptive 
efficacy. In clinical trials of 1,103 patients 

for 12,948 cycles, the pregnancy rate was only 
0.37 per 100 woman.years of use. 


ModiCon is available in both 21 and 28-day reg- 
imens in the unique DIALPAK* Tablet Dispenser. 


t Serious as well as minor side effects have been reported following the use 
of oral contraceptives. These include thromboembolic disease. The physician 
should remain alert to the earliest manifestations of any symptoms of serious 
disease and discontinue oral contraceptive therapy when appropriate. The 
physician should be fully aware of the complete Prescribing Information for 
this product. *Trademark 


ModiCon 


TRADEMARK 





Each white tablet contains 0.5 mg norethindrone and 

0.035 mg ethinyl estradiol. Each green tablet 

in the 28-day regimen contains inert ingredients. 

a good balance between 

lower hormonal content and 
patient acceptability - — —— — 


See the complete Prescribing Information for this product, 
a summary of which is on the next page. . 
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TRADEMARK 
Each white tablet contains 0.5 norethindrone and 0.035 mg ethinyl estradiol. Each green 
tablet in the 28-day regimen contains inert ingredients. 


IMPORTANT NOTE—This information is a BRIEF SUMMARY of the complete prescrib- 
ing information with the and therefore should not be used as the sole 
basis for prescribing the prod 


This summary was prepared by deleting from the 
information 
Sy We enbet [| the physician sho 


T ]. The ph UR De thorough namiar with the ph ot 
E ; ly ar complete 
NDICA : Contraception [ 


"— information before prescribing the product. [ ]. 
CONTRAINDICATIONS: Oral contraceptives (OC's) should not be used in women with any 
of the following conditions: 
1. Thrombophiebitis, thromboembolic disorders or conditions which predispose to these 
disorders. 2. A history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the 
breast. 5. Known or suspected estr n-dependent neoplasia. 6. Undiagnosed, abnormal 
genital bleeding. 7. Known or s ed pregnancy (see WARNINGS, No. 5). 


WARNINGS: 
The use of oral contraceptives is associated with increased risk of several serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
rtension. Practitioners prescribing oral contraceptives 


—— disease, and hypert 
ould be familiar with the following information relating to these risks. 





3 THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased 
risk of thromboembolic and thrombotic disease associated with the use of oral contraceptives 
is well established. Four principal studies in Great Britain and three in the United States have 
demonstrated an increased risk of fatal and nonfatal venous thromboembolism and stroke, 
both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives 
are 4 to 11 times more likely to develop these diseases without evident cause than are 
nonusers. Overall excess mortality due to pulmonary embolism or stroke is on the order of 1.0 
to 3.5 deaths annually per 100,000 users and increases with age. In a collaborative American 


estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers 
and the risk of thrombotic stroke was 4 to 9.5 times greater in users than in nonusers. 

An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported, confirming a previously 
the United Kingdom, found, as ex 
factors for coronary artery disease (cigarette smoking, page hypercholesterolemia, 
obesity, diabetes, history of preeclamptic (oxomiá), t 

myocardial infarction, regardless of whether the patient was an oral contraceptive user or not. 
Oral contraceptives, however, were found to be a clear additional risk factor. The annual 
and nonfatal) in oral 


In an analysi 
British investigators concluded that the risk of thromboembolism including coronary 
thrombosis iS sat related to the dose of estrogen used in oral contraceptives. Prepara- 
tions containing 100 mcg or more of estr 
thromboembolism than those containing 50-8 
however, that the quantity of estrogen may not be 
been confirmed in the United States. Cases of thromboembolic disease have been reported 
in women using progestin-only oral contraceptives, and they should not be presumed to be 
free of excess risk. 
The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral 
contraceptives, increases with age. Oral contraceptives are, however, an independent risk 
factor for these events. [ 
The available data from a variety of sources have been analyzed to estimate the risk of death 
associated with various methods of contraception. The estimates of risk of death for each 
method include the combined risk of the contraceptive method (e.g., thromboembolic and 
thrombotic disease in the case of oral contraceptives) plus the risk attributable to pregnancy 
or abortion in the event of method failure. This latter risk varies with the effectiveness of the 
contraceptive method. [ ] The study concluded that the mortality associated with all 
methods of birth control is low compared to the risk of childbirth, with the exception of oral 
contraceptives in women over 40, and that the lowest mortality is associated with the condom 
or diaphragm backed up by early abortion. 
The risk o thromboembolic and thrombotic disease associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, or 
history of preeclamptic toxemia. The risk of myocardial infarction in oral contraceptive users 
is substantially increased in women age 40 and over, especially those with other risk factors. 
The use of oral contraceptives in women in this age group is not recommended. 
The physician and the patient should be alert to the earliest manifestations of thromboembolic 
and thrombotic disorders (eg. thrombophlebitis, pulmonary embolism, cerebrovascular 
insufficiency, coronary occlusion, retinal thrombosis, and mesenteric thrombosis). Should 
any of these occur or be Su _ the drug should be discontinued immediately. 
A four- to six-fold increased risk of post-surgery thromboembolic complications has been 
reported in oral contraceptive users. If feasible, oral contraceptives should be discontinued at 
least four weeks before surgery. [ ] 
2. OCULAR LESIONS. There have been reports of neuro-ocular lesions such as optic neuritis 
or retinal thrombosis associated with the use of oral contraceptives. Discontinue oral 
contraceptive medication if there is unexplained, sudden or gradual, partial or complete loss 
of vision; sudden onset of proptosis or diplopia; papilledema; or retinal vascular lesions and 
institute ae diagnostic and therapeutic measures. 
3. CARCINOMA. Long-term continuous administration cf either natural or synthetic estrogen 
opted cii species increases the frequency of carcinoma of the breast, cervix, vagina, 
iver. 
In humans, Doe case control studies have reported an increased risk of endometrial 


taking oral contraceptives is, nevertheless, essential. In all cases of undiag nosed persistent or 
recurrent abnormal vaginal er oak appropriate diagnostic measures should be taken to 
rule out malignancy. Women with a str 


ni troy oac to use oral contraceptives instead of other methods of contraception. 
oral contraceptives. fece NAc and rare, h 
cause death through intra- inal hemorrhage. 
well as long-term users of oral contraceptives, although one study relates risk with duration of 
use of the contraceptive. While hepatic adenoma is a rare lesion, it should be considered in 
women presenting abdominal pain and tenderness, abdominal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking oral 


eb pies N l 

5. USE IN PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE 
OFFSPRING. The use of female sex hormones—both estrogenic and progestational 
agents—during early pregnancy may seriously damage the offspring. It has been shown that 


evidence at the present time that oral contraceptives further enhance the risk of developing 
this type of malignancy, such patients should be monitored with particular care if they elect to 
use oral contraceptives instead of other methods of contraception. Furthermore, a "n 
percentage of suc exposed ial 
changes of the 
known whether this condition is a precursor of vaginal malignancy. Although similar data are 
not available with the use of other estrogens, it cannot be presumed that they would not 
induce similar changes. 
ral reports suggest an association between intrauterine exposure 1o female sex 
hormones and congenital anomalies, including congenital ber defects and limb-reduction 
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short and invoived on a few days of 


live births. | A MAI 
In the past, female sex hormones have been used Sato len in an attempt to treat 
threatened or habitual abortion. There is considerable evi í 

for these indications, and there is no evidence from well-controlled studies that progestins are 
effective for these uses. 

There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contracep- 
tives. Embryos with these anomalies are virtually always aborted spontaneously. Whether 
there is an overall increase in spontaneous abcrtion of pregnancies conceived soon after 
stopping oral contraceptives is unknown. 

Pregnancy should be ruled out before initiating or continuing the contraceptive regimen. 
Pregnancy should always be considered if withdrawal bleeding does not occur. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed in the light of these risks. 
It is also recommended that women who discontinue oral contraceptives with the intent of 
becoming pregnant use an alternate form of contraception for a period of time before 
attempting to conceive. Many clinicians recommend 3 months. 

The administration of progestin-only or progestin-estrogen combinations to induce with- 
drawal aes should not be used as a test of pregnancy. 

6. GALLBLADDER DISEASE. Studies report a do ling of the risk of surgically confirmed 
"sro disease in users of oral contraceptives or estrogen tor 2 or more years. 

" CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose tolerance 
has been observed in a significant percentage of patients on oral contraceptives. For this 
reason, prediabetic and diabetic patients should be carefully observed while receiving oral 
contraceptives. 

An increase in triglycerides and total phospholipids has been observed in patients receiving 
oral contraceptives. 

TED BLOOD PRESSURE. An increase in blood pressure has been reported in 
patients receiving oral contraceptives. In some women hypertension may occur within a few 
months of beginning oral contraceptive use. In the first year of use, the prevalence of women 
with hypertension is low in users and may be no higher than that of a comparable group of 
nonusers The prevalence in users increases, however, with longer exposure, and in the fifth 
year of use is two and a half to three times the reported prevalence in the first year. Age is also 
strongly correlated with the development of hypertension in orai contraceptive users. Women 
who previously have had hypertension duríng pregnancy may be more likely to develop 


9. HEADACHE. The onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contracep- 
tives and evaluation of the cause. 

10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are 
tients discontinuing oral contraceptives. In breakthrough bleeding, as 


contraceptive with a higher estrogen content, while potentially useful in minimizing 
ularity, should be done only if necessary since this may increase the risk of 


Women with a past history of oligomenorrhea or secondary amenorrhea or young women 
without regular cycles may have a tendency to remain anovulatory Or to become amen- 
orrheic after discontinuation of oral contraceotives. Women with these preexisting problems 
should be advised of this possibility and encouraged to use other contraceptive methods. 
11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. However, in oral contraceptive failures, the ratio of ectopic to 
intrauterine pregnancies is higher than in wcmen who are not receiving oral contraceptives, 


12. BREAST 
lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, 
a small fraction of the hormonal agents in oral contraceptives has been identified in the milk of 
mothers receiving these drugs. | ] If feasible, the use of oral contraceptives should be 
deterred until the infant has been weaned. | 
PRECAUTIONS: General | A Vei ana medical and family history should be taken prior 
to the initiation of oral contraceptives. 
should include special reference to blood pressure, breasts, abdomen and pelvic organs, 
including Papanicolaou smear and relevant laboratory tests. As a general rule, oral 
contraceptives should not be rescribed for longer than 1 year without another physical 
examination being performed. ! 
preexisting uterine leiomyomata may increase in size. 3. Patients with a history of psychic 
depression should be carefully observed and the drug discontinued if depression recurs toa 
serious degree. Patients becomin significantly depressed while taking oral contraceptives 
should stop the medication. 4. Oral contraceptives may cause some degree of fluid retention. 
They should be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive disorders, 
migraine syndrome, or cardiac or renal insufficiency. 5. Patients with a past history of 
jaundice during pregnancy have an increased risk of recurrence of jaundice while receiving 
oral contraceptive therapy. If jaundice develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in 
tients with impaired liver function and should be administered with caution in such patients. 
Oral contraceptive users may have disturbances in normal tryptophan metabolism which 
may result in a relative pyridoxine deficiency. 8 Serum folate levels may be depressed b oral 
contraceptive therapy. Since the pregnant woman iS predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation, it Is 
possible that if a woman becomes pr nant shortly after stopping oral contraceptives, she 
may have a greater chance of developing folate deficiency and complications attributed to 
this deficiency. 9. The pathologist should be advised of oral contraceptive therapy when 
relevant specimens are submitted. 10. Certain endocrine and liver function tests and blood 
components may be affected by estrogen-containing oral contraceptives: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors Vil, Vill, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet a gregability. 

c. Increased thyroid binding globulin ME ) IQ increased circulating total thyroid 
hormone, as measured by protein-boun iodine (PBI), T4 by column, or T4 by radioimmuno- 
T Bg T3 resin uptake is decreased, reflecting the elevated TBG, free T4 concentration is 
unaltered. 

d. Decreased pregnanediol excretion. 

e. Reduced response to metyrapone test. 

INFORMATION FOR THE PATIENT (See Patient Package Insert) 

DRUG INTERACTIONS: Reduced efficacy and increased incidence of breakthrough 
bleeding have been associated with rifampin. A similar association has been suggested with 
barbiturates, fy NE AT. phenytoin sodium, and ampicillin. [ 

ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has 
been associated with the use of oral contraceptives (see W. RNINGS): 

Thrombophlebitis; pulmonary embolism; coronary thrombosis; cerebral thrombosis; cere- 
bral hemorrhage; hypertension; allblacider disease; congenital anomalies. 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed: 

Mesenteric thrombosis; benign hepatomas, neuro-ocular lesions, e.g., retinal thrombosis 
and optic neuritis. 

The following adverse reactions have been reported in patients receiving oral contraceptives 
and are believed to be drug related: 

Naused, € the most common adverse experience; vomiting reaction, occurring in 
approximately 1096 or less of patients during the first cycle. Other reactions, as a general rule, 
are seen much less frequently or only Coase: gastrointestinal symptoms (such as 
abdominal cramps and bloating); breakthrough bleeding; spotting; change in menstrual flow; 
dysmenorrhea; amenorrhea during and after treatment; temporary infertility after discontinu- 
ance of treatment; edema; chloasma or melasma which may persist; breast changes: 
tenderness, enlargement and secretion; change in weight (increase Or decrease); change in 
cervical erosion and cervical secretion; possible diminution in lactation when given immedi- 
ately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; 
rash (allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. 
The following adverse reactions have been reported in users of oral contraceptives, and the 
association has been neither confirmed nor refuted: 

Premenstrual-like syndrome; intolerance to contact lenses; change in corneal curvature 
(steepening); cataracts; changes in libido; chorea; — in appetite; cystitis-like syn- 
drome; headache; nervousness; dizziness: hirsutism: loss of scalp hair; erythema multiforme; 
EL nodosum, hemorrhagic eruption; vaginitis; porphyria; impaire renal function. 

A OVERDOSE: Serious ill effects have not been reported following acute ingestion off 
large doses of oral contraceptives by youn children. Overdosage may cause nausea, and 
withdrawal bleeding may occur in ideo ] 
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Longacting 
progestinss 








how do they function in the palliative 
treatment of inoperable endometrial cancer? 


Most studies indicate a direct action of progestins 
on the neoplastic cell without any effect 


mediated by extrinsic mechanisms. However, other 


theories such as immunosuppression and 
changes in endogenous sex steroid environment 
have been suggested. 


The evidence for 

a direct cellular effect 

There is suggestive evidence that a local effect is 
the mechanism by which progestational agents 
act on endometrial cancer. It is well known that 
endogenous progesterone has an antimitotic 
influence on the luteal phase of the menstrual 
cycle. Pharmacologic doses of synthetic proges- 
tins can reverse benign, atypical changes in the 
endometrium. 


Perhaps the most compelling evidence of a direct 
cellular effect rests on the in vivo observation that 
progestin therapy can produce similar histologic 
changes in both normal and adenocarcinomatous 
endometrial tissue. Serial biopsies have shown 
that the result in both cases is: (1) an initial secre- 
tory effect on the cytoplasm, (2) a disruption of 
the glandular architecture, (3) a marked decrease 
in mitotic activity and (4) epithelial atrophy with 
decidual reaction in the stroma. In adenocarcin- 
oma of the endometrium, these histologic changes 
have culminated in the arrest of progress of 
malignancy in both the uterus and the metastases. 


The weight of the evidence clearly points toward 
a direct effect of progestin on endometrial carcin- 
oma. Continued investigation at the cellular level 





DepoProvera::.. 
-AMMEDROXYPROGESTERONE ACETATE SUSPENSION, 


LA 


Sterile Aqueous Suspension 


USP UBOH 


quate diagnostic measures in cases of undiagnosed vaginal 
bleeding. Advise pathologist of therapy when submitting 


relevant specimens. Carefully observe patients with his- 


Each ml contains: 100mg/ml 400 mg/ml tory of psychic depression and discontinue drug if serious 
Medroxyprogesterone Acetate — 100 mg 400 mg degree of depression recurs. Any possible influence of 
also prolonged therapy on pituitary, ovarian, adrenal, hepatic, 
Polyethylene Glycol 4000 27.6 mg 20.3 mg or uterine function awaits further study. Decreased glu- 
Polvsorbate 80 LOCUM SC uoc x ur - cose tolerance has been observed in a small percentage of 
Sodium Chloride 8.3 mg patients on estrogen-progestin combinations, therefore, ERIS 
Methylparaben 1.65 mg carefully observe diabetic patients receiving progestin : 
Propylparaben 0.18 mg therapy. Age constitutes no absolute limiting factor, 
Sodium Sulfate Anhydrous Mime although onset of climacteric may be masked. Because of 
jw ome the occasional occurrence of thrombotic disorders (throm- 

Myristyl-gamma-picolinium s bophlebitis, pulmonary embolism, retinal thrombosis, and 

Chloride 1.7 mg cerebrovascular disorders), in patients taking estrogen- 
Water for Injection qs qs progestin combinations and since the mechanism is ' 


When necessary pH was adjusted with sodium hydroxide 
and/or hydrochloric acid. 

Description and actions Medroxyprogesterone acetate is a 
derivative of progesterone. 


obscure, the physician should be alert to the earliest man- 
ifestation of these disorders. 

Adverse reactions In a few instances a residual lump, 

change in color of skin, or a sterile abscess has developed 


Indications Adjunctive and palliative therapy for inopera- at the site of injection of medroxy progesterone acetate. 

- ble, recurrent and metastatic endometrial carcinoma. The following have been reported: breast tenderness or 
Contraindications Thrombophlebitis, thromboembolic dis- ealactorrhea in a few instances; an association between 
orders, cerebral apoplexy, or history of these conditions; administration early in pregnancy and the occurrence of 
markedly impaired liver function; carcinoma of the congenital malformations (see also WARNINGS); in an 

, breast; undiagnosed vaginal bleeding; missed abortion; occasional patient nervousness, insomnia, somnolence, 

E and known sensitivity to medroxyprogesterone acetate. fatigue or dizziness; thromboembolic phenomena includ- 

— — Warnings l. Immediately discontinue administration ing thrombophlebitis and pulmonary embolism; occa- 

— - should any of the following thrombotic disorders occur or sional sensitivitv reactions including pruritus, urticaria, 
be suspected: thrombophlebitis, cerebrovascular dis- angioneurotic edema, generalized rash and anaphylaxis; 
orders, pulmonary embolism, retinal thrombosis. acne, alopecia and hirsutism in a few patients; jaundice 
9. Beagle dogs treated with medroxyprogesterone acetate including neonatal jaundice in a few instances; rare cases 
developed mammary nodules some of which were malig- of nausea, headache and hyperpyrexia. à 
nant. Although nodules occasionally appeared in control The following adverse reactions have been observed in 
animals, they were intermittent in nature, whereas the women taking progestins including medroxyprogesterone 

-- nodules in the drug-treated animals were larger, more acetate: breakthrough bleeding; spotting; change in men- 

—  pnumerous, persistent, and there were some breast malig- strual flow; amenorrhea; edema; increase or decrease in 
nancies with metastases. Their significance with respect to weight; changes in cervical erosion and secretions; choles- 
humans has not been established. tatic jaundice; rash (allergic) with and without pruritus; 

3. The use of Depo-Provera (medroxy progesterone acetate) melasma or chloasma; and mental depression. 
for contraception Is investigational since there are A statistically significant association has been demon- 
unresolved questions relating to its safety for this indication. strated between use of estrogen-progestin combination 

" Therefore, this is not an approved indication for this use. drugs and the serious adverse reactions of thrombophle- 

4. Discontinue medication pending examination if there is bitis, pulmonary embolism and cerebral thrombosis and 
sudden partial or complete loss of vision, or if there is a embolism, therefore, patients on progestin therapy should 
sudden onset of proptosis, diplopia or migraine. If exami- be carefully observed. 
nation reveals papilledema or retinal vascular lesions, Although available evidence is suggestive, a relation- 
medication should be withdrawn. ship has been neither confirmed nor refuted for the asso- 
L. 5. Usage in pregnancy is not recommended because of ciation of the serious adverse reaction of neuro-ocular 


data indicating a possible association between administra- 
tion of progestins early in pregnancy and congenital heart 
defects in the offspring. 

6. Three major studies in Great Britain and one in this 
country have shown à statistically significant association 
between thrombophlebitis, pulmonary embolism, cerebral 
thrombosis and embolism and the use of oral contracep- 
tives. It has been estimated that users are several times as 
likely to undergo thromboembolic disease without evident 
cause as nonusers. The American study indicated that the 
risk did not persist after discontinuation and it was not 
enhanced by long continued administration. 

7. Following repeated injections, amenorrhea and infertil- 
ity may persist for periods up to 18 months and occasion- 
ally longer. 

Precautions A pretreatment physical exam should include 
special reference to breast and pelvic organs and a Papani- 
colaou smear. This drug may cause some degree of fluid 
retention; therefore, observe carefully patients with condi- 
tions influenced by fluid retention such as epilepsy, 
migraine, asthma, and cardiac or renal dysfunction. In 


lesions, e.g., retinal thrombosis and optic neuritis. 

The following adverse reactions have been observed in 

atients receiving estrogen-progestin combination drugs: 
rise in blood pressure in susceptible individuals; premen- 
strual-like syndrome; changes in libido; changes in appe- 
tite; cystitis-like syndrome; headache; nervousness; 
dizziness; fatigue; backache; hirsutism; loss of scalp hair; 
erythema multiforme; erythema nodosum; hemorrhagic 
eruption; and itching. Therefore, observe patients on pro- 
gestin therapy carefully. 
The following laboratory results may be altered by the use 
ol estrogen-progestin-combination drugs; increased sulfo- 
bromophthalein and other hepatic function tests; coagula- 
tion tests (increase in prothrombin factors VIL, VIII, IX and 
X); metyrapone test; pregnanediol determination; thyroid 
function tests (increase in PBI, and butanol extractable 
protein bound iodine and decrease in T? uptake values). 
How supplied 100 mg per ml—5 ml vials. 
400mg per ml—2.5 and 10 ml vials and 1 ml disposable syringes. 
For additional product information, consult the package insert « 
or see your Upjohn representative. 
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general be sent to a particular Editor according to the fol- 
lowing plan: If it is from the southeastern quadrant of the 
United States or from Canada, or if it has been presented 
before one of the official sponsoring societies, to Dr. Brewer; 
if from the northeastern quadrant (including Ohio), or if it 
is a Clinical Opinion or a Letter to the Editors, to Dr. Zuspan; 
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All articles published in this Journal must be contributed 
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It is assumed by the Editors that articles emanating from 
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The Department of Obstetrics and Gynecol- 
ogy of the University of California San Fran- 
cisco is seeking a Medical Director for the 
Family Planning Clinic at San Francisco Gen- 
eral Hospital. The applicant must be a Board 
Eligible or Board Certified Obstetrician- 
Gynecologist with an interest in ambulatory 
reproductive health care. The Job includes 
supervision of contraceptive, sterilization 
and abortion services with a multidisciplinary 
staff of nurse practitioners, counselors, phy- 
sicians and nurses. 


The position includes a faculty appointment 
in the Department of Obstetrics and Gyne- 
cology of the University of California. Salary 
is negotiable depending on qualifications. 
The University of California is an equal op- 
portunity employer. 


Correspondence should be directed to 
Richard L. Sweet, M.D., Chief of Obstetrics 
and Gynecology San Francisco General 
Hospital, 1001 Potrero Avenue, San Fran- 
cisco, California 94110. 


THE UNIVERSITY OF MELBOURNE 


DUNBAR HOOPER CHAIR OF 
OBSTETRICS AND GYNAECOLOGY 


Applications are invited for the Dunbar Hooper 
Chair of Obstetrics and Gynaecology at the Royal 
Women's Hospital. This Chair will become vacant 
on 1 January, 1978, on the retirement of its first 
occupant, Professor Sir Lance Townsend. 


The appointee must be eligible for registration as 
a medical practitioner in Victoria. 


SALARY: $A34,984 per annum (plus at present 
a non-superannuable clinical loading of 
$A1,000 per annum). 


Further information concerning the Royal 
Women's Hospital and its University Department 
and about the above position, including details of 
application procedure, superannuation, travel and 
removal expenses, housing assistance and condi- 
tions of appointment, is available from the Registrar. 
All correspondence (marked Confidential”) should 
be addressed to the Registrar, The University of 
Melbourne, Parkville, Victoria 3052, Australia. 


Applications close on 6 August, 1977. 
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IN BRIEF: 

INDICATIONS AND USAGE: OVRAI is indicated for the prevention of pregnancy in women 

who elect to use oral contraceptives as a method of contraception 

CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following 
conditions: 1. Thrombophlebitis or thromboembolic disorders 2. A past history of deep-vein thrombo 
phlebitis or thromboembolic disorders. 5. € "erebral-vascular or coronary-artery disease. 4. Known or 


wmn or suspected estrogen-dependent neoplasia. 6. Undiag 


suspected carcinoma of the breast. 5 Kn: 


TI É A 
y (see Warming INO. 2J 


nosed abnormal genital bleeding. 7. Known or suspe ted pre 
WARNINGS: 


Use of oral contraceptives is associated with increased risk of several serious conditions, including thrombo 
embolism, stroke, myocardial infarction, hepatic adenoma gallbladder disease, hypertension. Practi 
tioners prescribing oral contraceptives should be familiar with following information relating to these risks 











1. Thromboembolic Disorders and Other Vas ular Problems: An increased risk of thromboemboli 


lisease associated with use of oral contraceptives is vell-established. Three principal 


"v 
demonstrated an increased risk of fatal and 


and thromboti 


studies in Great Britain and three in the United States have 
nonfatal venous thromboembolism and 


i 1 ] |! 
that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these « 


[hese studies estimate 


4 


liseases 


stroke, both hemorrhagic and thromboti 


! ! ! ! ! 
t Overall excess morta'ity due to pulmonary en bolism or stroke is on the order ol l 


without evident cause 
to 3.5 deaths annually per 100,000 users and increases with age [n a collaborative American study of 


cerebrovascular disorders in women with and without predisposing causes, it was estimated that the risk 


of hemorrhaaic stroke was 2.0 times greater in users than nonusers and the risk of thrombotic stroke 
was 4 to 9.5 times areater in users than in nonusers 
rction assi ciated with the use of o1 al contrac eptives has beer 


} 


hese studies. conducted in the Unite 





An increased risk of mycx ardial ir 





reported, confirming a previously suspe ted association. T ingdom, 


ted. that the areater the number of underlying risk factors for coronary-artery disease 


found, as expe 





(cigarette smoking, hypertension, hyperchok sterolemia, obesity, diabetes, history o! preeciarr 

toxemia) the higher the risk of developing myocardial infarction, regardless of whether the patient was 
an oral-contraceptive user or not. Oral contraceptives however, were found to be a clear additional risk 
factor. The annu al excess rate OT myocar tial infarction (fatai ind nonfatal) in oral-contraceptive users 


was estimated to be approximately 7 cases per 100,000 women users in tne 30- to 39-year age group 


ind 67 cases per 100.000 women users in the 40-44 age group 


fd 
ua 






I J J ) 1 "ir Y ù ? (t 
ta derived from severa! national adverse reaction reporting systems Brit 





In an analy 


gators concluded that the risk of thromboembolism including coronary thrombosis, is directly related 


i 
to the dose of estrogen used in ora! contraceptives. Preparations containing 100 mcg or more of estrogen 
ina 50-80 mca of estroger 





were associated with a higher risk of thromboembolism th in those cor 


Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved 


This finding has beer -ontirmed in the nited States. Careful epidemiological studies to determine 
the dearee of thromboembolic risk associated with progestin-oniy oral t ntraceptives have not been 


performed. Cases of thromboemboli: disease have been reported in women using these products ind 


thev sno iid [ t De presumed to be trec I excess TISK 
The risk of thromboembolic and thrombotic disorders, in both users and nonusers : f oral contraceptives 


increases with aae. Oral contraceptives are, however, an independent nsk factor for these events 





ave been analyzed to estimate the risk í Xf death associated 


} 

> 
The available data trom a variety ot sources ħi 11 
with various methods of contraception. The estimates of risk of death for each method incluc 





sk ot the contraceptive method \e.g thromboembolic and thrombotic disease in the case t f 
orai contraceptives plus the risk attributable to pregnancy or abortion in the event of meth ] failure 


This latter risk varies with the effectiveness of the contraceptive method. The study concluded that the 


mortality associated w th all methods of birth ontrol is low comr red to the risk of í hildbirth, with the 
exception of oral contraceptives in women over 40. and that the lowest mortality is associat d witl 
the condom or diaphragm backed up by early abortion 

The risk of thre  mboen bolic and thrombotic disease associate i with oral contrac eptives increases Wit 


further 





reased by cigarette smoki 


age after approximately age 30 and, for myocardial infarction. is 
lamptic toxemia. The risk of 
I and 


hypertension, hypercholesterolemia, obesity diabetes, or history of pree 











myocardial infarct! n oral-contraceptive users is substantially increased in women age tU and over 
espe ially those » other risk factors. | he use of oral contraceptive: ! women in this age group isn M 
recommended 

The physician and patient should be alert to earliest manitestations of thrornbx embolic and mboti 


disorders (e.a.. thrombophlebitis, pulmonary embolism, cerebrovascular insulliciency, coronary oci lusion 


retinal thrombosis. and mesenteric thrombosis). Should any of these occur or be suspected, the drug 
should be discontinued immediate 





A four- to six-fold increased risk of postsurgery thromboembolic complications has been repx yrted in 





orai-contraceptive users If feasible, oral contraceptives should be discontin ied at least 4 weeks before 
surgery ot a type associated with an increase i risk of thromboembolism or prolonged immobilization 


2 Ocular Lesions: There have been reports cf neuro-ocular lesions such as optic neuritis or retinal 


thrombosis associated with the use of oral contraceptives Discontinue oral yntraceptive medication il 
there is unexplained, sudden or gradual, partial or compiete loss ot vision, S idden onset of proptosis or 


ns, and institute appropriate diagnostic and therapeutic 


diplopia; papilledema; or retinal-vascular lesi 





measures. 5. Carcinoma: Lona-tert ontn is administration of either natural or synthetic estrogen in 
certain animal species increases the Irequer { carcinoma of the breast, cervix, vagina, and liver 


marketed. have been noted to increase incidence of mammary 





Certain syntheti progestins, none currentiy 


ind malianant, in dogs 





In humans, three case-control studies have reported an increased risk of endometrial carcinoma 


associated with the prok nged use of exogenous estrogen in postmenopau al women. One publication 
reported on the first 21 cases submitted by physicians to a registry o! cases o! adenocarcinoma of the 
endometrium in women under 40 on oral contraceptives. Of the cases found in women without pr« 
disposing risk factors for adenocar: noma of the endometrium (€ rreqular bleeding at the time oral 
contraceptives were first given, polycystic ovaries nearly all occurred in women who had used a 


sequential oral contraceptive. These produ ts are no longer marketed. No evidence has been reported 


j r 
suggesting an 1I creased risk ot endometrial incer in users OF conver ombination or progestin 


( mly oral 


Several studies have found no increase in breast cancer in women taxing í ral contraceptives or estrogens 


ontraceptives 


One study. however, while also noting no overai increased nsk oi breast incer in women treated with 
nir h n I «cess risk in the subaroups ol Oral-col traceptive users with X UIT ted 


for these indications, and there is no evidence from well-contr sled studies that progestins are effective 
for these uses 

There is some evidence that triploidy and possibly other types of polyploidy are increased among 
abortuses from women who become pregnant soon after ceasing oral contraceptives Embryos with these 


anomalies are virtually always aborted spontaneously. Whether there is an overall increase in spon 


taneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown 
Prey | i 


It is recommended that, for any patient who has missed two consecutive peric yds, pregnancy should 


be ruled out before continuing the contraceptive regimen. If the patient has not adhered to the prescribed 


schedule, the possibility of pregnancy should be c jnsidered at the time of the first missed period, and 


use of oral contraceptives should be withheld until pregnancy has been ruled out. If pregnancy 








is confirmed, the patient should be apprised of the potential risks to the fetus, and 


he advisability of 


continuation of the preanancy should be discussed in the light of these risks 






It is also recommended that women who discontinue < ral contraceptives with the intent of becoming 
3 


eanant use an alternate form of contraception for a period of time before attempting to conceive 


Administration of proaestin-only or progestin-estrogen comoinations to induce withdrawal bleeding 


should not be used as a test of pregnancy. 6. Gallbladder Disease Studies report a doubling of the risk 


of surgically confirmed gallbladder disease in users « f oral contraceptives or estrogen for 2 or more 


ears. 7. Carbohydrate and Lipid Metabolic Effects A decrease in Jiucose tolerance nas been observed 


in a significant percentage of patients on oral contraceptives. ror this reason, prediabetic and diabetic 


patients should be carefully observed while receiving oral contraceptives 





Tf t1] ; i 
s and total phi spholi[ vids has been í »bserved in patients receiving oral ci )ntra 


cance of this finding remains to be defined. 8. Elevated Blox d Pressure: An 


An increase in trialycerid 


ceptives. The clinical sign 
ncrease in blood pressure has been reported in patients receiving oral contraceptives. In some women 





ora! contraceptive use In the first year of use, 


Wing 
Hd 4 





sion may occur within a few months of ! 





the prevalence of women with hypertension is low in users and may be no higher than that of a compar 
able aroup of nonusers. The prevalence in users increases, however, with longer exposure, and in the 


in the irs Age tS also 





fifth vear of use is two-and-a-half to three times the reported prevaience 


3 


:tronaly correlated with the development of hypertension in oral-contraceptive users Women who 


reviously have had hypertension during pregnancy may be more likely to develop elevation of blood 
l T} oy} ' ^ 1 » "lo | 
nor ontraceptives. 9 Headache: The onset or exacerbation of migraine or develop 


pressure when qiven ora 


ment of headache of a new pattem which is recurrent, persistent, or severe, requires discontinuation 


ral contraceptives and evaluation of the cause. 1U. bleeding Irregularities: Breakthrough bleeding 


tting, and amenorrhea are frequent reasons tor patients discontinuing oral contraceptives In break 





throuah bleeding, as in all cases of irregular bleeding from the vagina, nontunctk nal causes should be 


IGN Viet 
} j el " J ict ' irr t aby ^al hleecdina f n the \ y3inz lonnuate 
me in mina In undiaanosed persistent or recurrent abnorrnai bleeding from tne vagina, adel uate 
iC f 3 5 4 


diagnostic measures are indicated to rule out pregnancy or n alianancv. If pathology has been excluded, 
g gy 


time or a change to another formulation may solve the problem. Chanaing to an oral contraceptive with 


a menstrual! irrequianity, s hould be done 


"rmi 


| higher estrogen conte while potentially useTul I 





t 


only if necessary, since this may increase the risk « f thromboembolic disease 


1a women without 





r 
Women with a past history of oligoment rrhea or secondary amen rhea or you 








eqular cucles may have a tendency to remain an wulatory or to become amenorrheic after discontinua 


tion of oral contraceptives. Women with these preexisting problems should be advised of this possibility 


ll as intra 


encouraged to use other contraceptive methods. 11. Ectopic Pregnancy: Ectopic as well 
iterine pregnancy may occur in contraceptive failures. However, in oral-contraceptive taures the rati 


of ectopic to intrauterine pregnancies is higher than in women who are not receiving oral contraceptives 
BI 
| 


1 i " 
e the drugs are more ettective in pre enting intraute nne tnan ectopic pregnancies he higner 


ectopic-intrauterine ratio has been I 


contraceptives. 12. Breast-feeding: Oral contraceptives given in the postpartum perk d interfere with 
| I : | | | 


'eported with both combination products and progestin nly oral 


lactation. There may be a decrease in quantity and quality of the breast mik Furthermore, a small 
fraction of hormonal agents in oral contraceptives has been identified in the milk of mothers receiving 


The effe: ts, il any yle use of í xal 


n the breast-fed child have not been determined. If feasi 





k ‘ 
contra es ild be leferred if til the niant hi S been weaned 
PRECAUTIONS: GENERAL 1. A complete medical and family history should be taken prior to initiation 





of oral contraceptives. The pretreatment and periodic physical examinations sh« uld include special 


reference to blood pressure, breasts, abdomen and pelvic organs, in luding Papanicolaou smear and 


relevant laboratory tests. As a general rule, oral contraceptives should not be pres: ribed for longer than 


thout another phusical examination being performed. 2. Under influence of estrogen-progestogen 


| n " 
pre »arations, preexisting uterine ieiom mata may increase size. 3. Patients with history o1 psy nk 
I! 


depression should be carefully observed and the drug disc: yntinued tf depression recurs to a serious 
| } | 








learee. Patients becomina significantly depressed while taking oral contraceptives should stop medication 
and use an alternate method of contraception in an attempt to determine ii the symptom is drug-related 
1. Oral contraceptives may cause some degree of fluid retention They should be prescribed with caution, 


i , i : ; 1 
ind only with careful monitoring, in patients with conditions which might be aggravated by fluid reten 


} i j l | - ^ > > 
tion. such as convulsive disorders, migraine syndrome. or cardiac or renal insufTiciency. o Patients 


ith a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice while 
receiving such crugs 


2 


|i-contraceptive therapy. li jaundice develops it 
I 


tne 


S 


eceivinq org 


medication should be disc: 6. Steroid hormones may be poorly metabolized in patients with 








impaired liver function and should be administered with caution in such patien 7. Oral-contraceptive 
isers may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. The clinical significance of this is yet to be determined. 8. Serum folate levels may be depressed 
by oral-contraceptive therapy. Since the pregnant woman Is | redisposed to the development of folate 


leficiency and the incidence of folate deficiency increases with increasing gestation, tt 15 px ssible that if a 

woman becomes pregnant shortly after stopping oral contraceptives, she may have a greater chance of 

levelopina folate deficiency and complications attributed to this deficiency. 9. The pathologist should 
10. Certain endocrine 


be advised of oral-contraceptive therapy when relevant specimens are submitted 
| 


and liver-function tests and blood components may be affected by estrogen-containing ora! contrat eptives 
>. Increased sulfobromophthalein retention 
b. Increased prothrombin and factors VII, VIII IX and X: decreased antithrombin 3; increased 
repine phrine induced p xtelet aaregability 
Increased thyroid-binding globulin (TBG) leading to incr ased circulating total-thyroid hormone 


as measured by protein-bound iodine (PBI), T4 by column, o: T4 by radioimmunoassay. Free T3 resin 


lecreased. reflecting the elevated TBG; free T4 concentration is un altered 





i 
X 


American Journal of Obstetrics and Gynecology 


Tomorrow is here 


Presidential address 


RAYMOND H. KAUFMAN, M.D. 


Houston, Texas 


I STAND BEFORE you today to discuss a subject that I 
believe is of immense importance to all.of us. From the 
title of my presentation, you might suspect that I in- 
tend to lament the fact that so many of those changes in 
medical practice that we have been concerned about 
are upon us—that the tomorrow of yesterday is here. 
Of greater significance to me, however, is the fact that 
the future of our discipline depends on and is mainly 
in the hands of the young men and women who are just 
beginning their careers in medicine as students. To- 
day's student, stimulated to eater our specialty, will 
shape the course for tomorrow. 

The future of our specialty can be predicted by what 
we do now: by the type of individual we recruit and 
encourage to join us as obstetricians and gynecologists. 
Thus, I consider recruitment—not just of numbers but 
of the finest "brains" available to our specialty—to be 
one of our most important responsibilities. In a true 
sense, tomorrow is here: How can we fulfill this re- 
sponsibility that will determine the course of obstetrics 
and gynecology? 


From ihe Department of Obstetrics and Gynecology, Baylor 
College of Medicine. 


Presented at the Forty-fourth Annual Meeting of the 
Central Association of Obstetricians and Gynecologists, 
Houston, Texas, October 14-16, 1976. 


Reprint requests: Dr. Raymond H. Kaufman, Department 
of Obstetrics and Gynecology, Baylor College of eee 
Houston, Texas 77030. 
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To begin, let me give you a few facts and figures. In 
1975, there were 19,896 obstetricians in the United 
States. It is predicted that by 1980 this number will rise 
to 23.920; and by 1990, to 27,920. In 1970, there were 
an estimated 4.7 obstetricians and gynecologists per 
100,000 people. In 1990, there will be 8.65 per 
100,000.! | 

Randall’ reported that 63 per cent of the obstetri- 
cians and gynecologists in active practice in 1973 were 
under the age of 50, and only 12.5 per cent were over 
the age of 60. Almost 50 per cent of the obstetricians 
and gynecologists reporting their practices in 1973 had 
graduated between 1960 and 1970. 

Randall had the impression, however, that in the 
1960’s there was a decrease in the number of United 
States graduates going into obstetrics and gynecology. 
It would appear, though, that this trend has been re- 
versed and that a steadily increasing number of young 
women and men are going into this specialty. For 
example, in 1974, there were 595 positions offered in 
obstetrics and gynecology at GME Level I, and only 52 
per cent of the positions were filled. In 1976, 79 per 
cent of 808 positions offered were filled. Five per cent 
of all positions matched through the.National Intern- 
ship and Residency Matching Program (NIRMP) were 
in obstetrics and gynecology. While only 49 per cent of 
obstetrics and gynecology openings were filled by 
United States medical graduates in 1974, 71 per cent of 
1976 positions were taken by United States graduates. 
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Ninety-eight per cent of United States graduating 


students participate in the NIRMP;.thus, the above ` 


figures would suggest that we are seeing an increasing 
number of new doctors entering training in obstetrics 
and gynecology.’ This increase will be further stimu- 
lated by proposed legislation aimed at increasing the 
number of primary care physicians trained. It'has been 
suggested that up to seven per cent of residencies of- 
fered should be in the area of obstetrics and gynecol- 
ogy. l 

Sixty per cent more students graduated from United 
States medical schools in 1976 than in 1970. Their 
choice of program type at the GME Level I has 
changed: 56 per cent of those matched in 1974 entered 
primary care programs; 66 per cent entered such pro- 
grams in 1976. 

Thus, numbers do not seem to be a problem. What 
-then is? According to figures’ published by Taylor? and 
Tyson,’ it appears that students entering obstetrics and 
gynecology, as a rule, are not those graduating near the 
top of their classes. For example, in both 1960 and 
1970, only 15 per cent of physicians going into obstet- 
rics and gynecology were in the upper third of their 
graduatng classes. In contrast, Taylor and Tyson re- 
ported 49 and 46 per cent, respectively, of students 
entering internal medicine were tn the upper third of 
their classes, and 44 and 37 per cent of those entering 
surgery were in the upper third. Fiftv-two and 46 per 
cent of graduates entering obstetrics and gynecology 
were in the lower third of their classes. This is not a 
-very enviable record. l 

According to these statistics, it is not the number of 
physicians entering obstetrics and gynecology that is 
the problem, but, rather, it is the quality of students 
entering the specialty that we must be concerned 
about. It is most important that we stimulate and re- 
cruit the superior, imaginative, and inquisitive student 
who will have the initiative and intelligence to pursue 
new paths of research and patient care, as well as be an 
outstanding teacher and practitioner. How can we ac- 
complish this? l 

One approach would be to screen incoming medical 
students to determine their specialty preferences, then 
attempt to maintain the interest of these students in 
our specialty. Several studies which have looked into 
the career choices of medica] students on a longitudinal 
basis have indicated that the student declaration of 
specialty and the certainty with which he or she makes 
that declaration are highly unreliable predictors of fu- 
ture practices.* * However, Roos and Fish, in studying 
this very problem, concluded that, *. . . the instability 
of student preferences suggests that students might be 
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open to additional influences if medical faculties made 
systematic attempts to promote or discourage certain 
careers." 

I wholeheartedly agree with this idea. Students, 
when properly stimulated, can be influenced to make a 


specific career choice. 


What then will make the student select one particular 
specialty over another? Certainly the image of the spe- 
cialty? and of the clinical medical school department 
are great influences. The students are in school for 
only a short time before they are briefed on which are 
the better clinical departments, which departments 
provide superior teaching, and which rotations are bor- 
ing, unsatisfactory, and unrewarding. By the time stu- 
dents reach the clinical core rotations, the majority of 
them have a preconceived idea whether they will or will 
not enjoy the rotation and find it academically reward- . 
ing. 

In addition to the student's image, there is an image 
of each specialty that is verbalized by members of the 
medical school faculty and by clinicians in practice. 
When internists, surgeons, urologists, etc., view our 
specialty as one of baby catching that is done just as well 
by midwives, or as one of uterus removers and inept 
surgeons, their attitude is conveyed to the students. On 
the other hand, if the attitude held by our peers is that 
obstetrics and gynecology is an active, dynamic, and 
exciting specialty taught by an interested, capable fac- 
ulty, this attitude is also quickly communicated to the 
young medical student. Whether or not obstetrics and 
gynecology is considered a major clinical discipline, 
rather than a subdivision of surgery or reproductive 
biology, will have an impact on the student. 

In addition, the student brings to medical school 
conceptions of the medical specialties held by his 
friends, family, and the general public. Besides being 
influenced by the image of a specialty, the medical stu- 
dent is greatly swayed by his exposure to the specialty 
while in medical school. If a rotation in obstetrics and 
gynecology proves to be stimulating, and rewarding for 
the student, he is more likely to consider pursuing a 
career in this area. | 

Of more importance than most educators realize is 
the exposure of the student to the resident staff. 
Where there is a bright, interested group of residents 
willing to teach the students and expose them to the 
excitement of our specialty, you will find students con- 
sidering obstetrics and gynecology as a career. On the 
other hand, when the resident staff is of inferior qual- 
ity, when the residents are defensive and retreat from : 
teaching responsibilities, the students interest in 


obstetrics and gynecology will be dampened. It is al- 
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most a vicious circle—inferior residents beget inferior 


students selecting obstetrics and gynecology. 
Last, and to me most important, is the role of the 
medical school faculty in influencing students in their 


career choice. Tyson? has suggested that those medical . 


schools with the highest recruitment in obstetrics and 
gynecology are usually small, with a highly motivated 
clinical faculty. Stone and associates," in an excellent 
review of a realistic approach to recruitment, em- 
phasized: that the quality of students recruited into 
obstetrics and gynecology will be partly determined by 
the caliber of faculty involved, their teaching methods, 
and the course content. I disagree with him on only 


one point: he thought that primarily senior faculty : 


should give the didactic student sessions. I am highly in 
favor of actively utilizing the young, vibrant faculty 
members, in addition to senior faculty members, to 
present student sessions. It is essential that these 
teachers be carefully selected and that only those fac- 
ulty members with an interest in teaching have 
significant contact with the students. 

In an attempt to clarify further some factors that 
influence students to enter our specialty, I circulated a 
letter to the obstetrics and gynecology departmental 
chairmen in this country and asked them these ques- 
tions: 

]. Is obstetrics and gynecology a required or elective 
course of study at your school: 

2. How much required time is devoted to obstetrics 
and gynecology? 


3. How many of your faculty are fulltime, part-time, 


or voluntary? 

4. How many of these faculty members have direct 
student contact? 

5. How many members of each of the graduating 
classes of 1969 to 1974 have chosen obstetrics and 
gynecology as their field of specialization? 

6. What was the number of graduating students in 
each class from 1969 to 1974? 

7. Were elective courses in obstetrics and gynecol- 
ogy offered on a regular basis? 

The answers to some of these questions are ex- 
tremely interesting, yet somewhat disappointing to me 
because they failed to confirm my preconceived no- 
tions that faculty numbers, faculty-student ratio, and 
length of curriculum would have an important 
influence on student recruitment. One hundred letters 
were mailed to departmental chairmen, and 72 re- 
sponses were received. Only two of 72 schools offered 
obstetrics and gynecology as an elective course; obstet- 
rics and gynecology was a required rotation in the 
other 70. The basic core requirement varied from four 
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Table I. Length of obstetrics-gynecology "core" and 
student choice of obstetrics and gynecology 






Selection of 
obstetrics- 


gynecology 
(40) 


Length of required 


core weeks 









«5 5 — — 15 

5-7 > 12 7 4 — 23 

8-10 6 . 3 2 ] 12 

11-15 3 4 2 — 9 

>15 — 2 l l 4 
Unknown 7 1 = — 8 
Total 38 22 9 2 


Table II. Student-faculty ratio and student choice of 
obstetrics and gynecology 












Selection of 
obstetrics- 


gynecology 
(%) 


Student-faculty ratio 


«5 5 
5-7 — 
' 8-10 3 
11-15 2 
>15 — 


ND ew OF NO ooa 


Unknown l j 
Total 11 19 14 11 


to 12 weeks. There was no relationship between class 


.size and the length.of the clerkship. There did not 


seem to be any relationship between the number of 
students in each of the six graduating classes who en- 
tered the specialty and the length of the required core 
rotation (Table I). 

As would be expected, the number of faculty in each 
medical school department varied considerably from a 
low of three fulltime faculty members to a high of 30. 
The part-time faculty varied from 0 to 70; and volun- 
tary faculty, from 0 to 80. The number of students in 
each class per fulltime faculty member varied from a 
low of 3.4 to a high of 27.4. 

An evaluation of student-faculty ratio and student 
selection of obstetrics and gynecology is detailed in 
Table II. As would be expected, schools with a smaller 
number of students per class had a better, or lower, 
student-faculty ratio. As can be seen, there did not ap- 
pear to be any consistent relationship between the 
number of students selecting obstetrics and gynecology 
as a career and the student-faculty ratio. 

I also mailed a questionnaire to Baylor College of 
Medicine graduates who had entered obstetrics and 
gynecology. The questionnaire included five questions: 

1. Why did you choose obstetrics and gynecology? 
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Table III. Reason for choosing obstetrics and 
gynecology 


Reason No. 
Happy specialty 20 
Combines medicine-surgery 12 
Teaching program 10 
Faculty influence 7 
Deals with young people 4 
Enjoy specialty 3 
Could learn totally | 2 
Resembles general practice 2 
Impressed with residents 2 
Other 7 
Total 69 


Table IV. Influence in choice of obstetrics and 
gynecology 


Influence. No. 


Faculty member i 28 
Obstetrics-gynezology rotation 9 
Residents 5 
Faculty and residents 2 
Father in obstetrics-gynecology l 
Sister—R.N. - l 
Fascination with farm birth 1 


Total . 47 


2. At what point during your education did you de- 
cide on obstetrics and gynecology as a career choice? 

3. Were you influenced by any factor in particular, 
such as an. individual. course, an instructor, a relative, 
etc., in making this choice? ' 


4. What changes would you suggest in the obstetrics 


and gynecology curriculum? 

5. What year did you graduate? 

Ninety-five questionnaires were mailed, and 62 re- 
sponses were received. Eight physicians had graduated 
between 1930 and 1939; ten, between 1940 and 1949; 
2] between 1950 and 1959; 21, »etween 1960 and 
1969; and two, after 1970. Sixty-nine reasons were 
listed by the 62 respondents for choosing obstetrics and 
gynecology as a career. Table III summarizes these an- 
swers. The reasons given for selecting obstetrics and 
gynecology appeared to be unrelated to year of gradu- 
ation. . 

Forty-seven of the respondents listed what they con- 
sidered the major influence leading them into obstetrics 


and gynecology. These answers are listed in Table IV. ` 


These data suggest that the single most important fac- 
tor influencing this group of young physicians to 
choose the specialty of obstetrics and gynecology was 


the medical school faculty. Faculty influence appeared - 


to be equally important in the 1930’s as it was in the 
1970's. | i 


- 
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Table V. Time of selection of obstetrics and 
gynecology 


Time ` | No. 


© College 2 
Freshman l 
Sophmore  ' 2 
Junior 12 
Senior BEP 19 
Intern 22 
Military 4 ] 
After general practice 3 


Table VI. Suggestions to improve curriculum by 
ex-students 


Improvement No. 
Preceptorship 13 
More clinical training 10 
More faculty contact 8 
More academics 5 
More fulltime faculty 4 
More electives 3 

‘Sex education 2 


The selection of obstetrics and gvnecology as a 
career choice was made during college and up to three 
years after being in general practice. These data are 
summarized in Table V. 

Prior, to the late 1960's, the most common time for 
making a career choice was during the internship, but, 


.in the late 1960's and 1970's, this choice was almost 


always made while the student was a junior or senior in 
medical school. This probably is related to curriculum 
changes: Prior to the late 1960's, the core program in . 
obstetrics and gynecology was offered during the 
senior year, and many students did not have this rota- 
tion until after they had already selected their intern- 
ship. Since the late 1960’s, however, the core cur- 
riculum in obstetrics and gynecology has been offered 
in either the second or third year of medical school. 
Fifty-two respondents suggested changes in the med- 
ical school curriculum. These sugzestions are listed in 
Table VI. Once again, there did not seem to be any 
relationship between year of graduation and sug- 
gestions offered. | 
What then does the above suggest? Certainly, it 
would appear that student selection of obstetrics and 
gynecology as a career is not related to class size, length 
of core time spent on the rotation, or the student- 


faculty ratio. 


It has been suggested that certain social and personal 
factors may have an influence on specialty choice.” 


. One of my close associates, a psychiatrist, has suggested ` 


that for each individual there are unique factors which 


- 
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may predetermine a caréer - choice. For exámple; in 1 the’ A 
specialty of obstetrics and.gynecalogy, the relationship 
of the individual to his. mother. may. have some.. 

influence. The problem of scopophilia could even con--^, 


ceivably have an influence on this career choice. But: - 


the early 1970's regarding recruitment to obstetrics 


and gynecology, but no conclusions were reached in-: 
these studies. They all centered around the question of © 
whether it was faculty, specialty: prestige, Or many | 


other factors discussed above that effected the stu- 
dent’s specialty choice. ee 


My own personal i impression of the most important F 
‘single influence directing the student to choose obstet- 


rics and gynecology as a career was, to some extent 


substantiated by the questionnaire returned by our. . 
former students. It is the faculty of the medical school, 
- both fulltime and voluntary, who probably have the 


eatest. impact on ‘the student’s career decision— 
greatest t on the students career decision 


faculty who spend time with the students and who.con- - 


vey to the student the concept that this specialty is not 


| even acknowledging such predisposing factors, I think . 
that intervening influences probably play a greater role E 
-in directing the student toward a specialty. 
A considerable amount of literature was written in 


practiced by a group of. baby cztchers and uterus re- a 


movers, but rather that we are dealing with a specialty E 
that is dynamic and challenging, with a fund of knowl- | 2 


edge necessarily spanning the areas of general medi. ` 


cine, surgery,.neonatology, genetics, endocrinology, . `. 


oncology, and cell biology.’ Those faculty members: 
who have contact with students must dispel the ‘belief, 


that obstetrics and. gynecology is being converted to a 


“do-nothing” practice, with midwives’ arid physician's 


assistants performing routine duties and “super spe-. 


Ml . 


cialists" handling the complicated problems. 


In addition to the close fulltime faculty: :student con- `, 
‘tact, a good relationship between voluntary faculty and 


the medical student is of immense importance to re- 
cruitment of better students. Thé clinical voluntary 
faculty can. ;give the student'a much ‘better idea what, 


` the private practice of obstetrics and gynecology is like.. 
The student can also see that the men and women in * 
‘the private sector of practice can contribute sig- - 


nificantly to clinical research and teaching. Further-' 


more, many physicians. i in private practice havejexper: - 


tise in, special areas of obstetrics: and gynecology and 


are able to stimulate. the intellects. of students when s 


discussing. these subjects. : 


- y: s ^" 


+. 


. not provide: ‘specific conchisions. “It may be that the ` 
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‘Coker and associates! ‘attempted to evaluate: faculty 
influence: on student specialty choice. Their data could 


influence comes from attitudes, and activities of an en- 
tire Faculty, rather than from a single faculty member. 


Itis here that. the role of the departmental chairman is , 


of utmost: importance.: : 
“It is the chairman who must ‘set the E and 
devote a portion of his time to academic teaching and 


to maintaining contact with the students in seminars, in. 


the clinics, and in the operating room. The faculty that 
he recruits should be carefully selected so that there is 
an adequaté number of capable clinical teachers to re- 


late to the student body. The chairman must also rec- 


ognize the fact that although faculty members are 


^. ton” 


^ productiye in the laboratory or in clinical Lsearem 


they may not be good. teachers. 
Lurid/4 noted that medical schools with the highest 


recruitment in obstetrics and gynecology are usually, 


small, with highly motivated clinical faculty: Thorn- 
‘endorsed the theory that a student's learning 
ability is directly related to the amount of individual 
contact lie, has with the faculty responsible for ‘his 
teaching. I-could not agree more: with these findings. 
I believe it'is high time that promotions committees 
of medicàl schools recognize teaching. to be as impor- 


tant to academic advancement as numbers of publica- . 


tions. Pearse’? recently commented that educational ef- 


forts should be rewarded: with the same promotions, 


| prestige; and financial inducements as are patient care 


and research. 

- In summation, tomorrow is truly here: Today's stu- 
dents are those we look to for the impact they will have 
on our health care system. Statistics suggest that it is 
not the number: of individuals who enter obstetrics and 
gynecology that is.the problem, but, rather, it is the 
quality of students attracted to the specialty. We will be 


. , able to’ attract outstanding students to this specialty. 


through the activities of interested, concerned, and ac- 


‘tive faculty. members willing to spend time with 
.. Sstudents--faculty who can communicate the excite- 


ment and potential of obstetrics and- gynecology. No 
carrousel, videotape,.or audiotape can ever replace di- 
rect faculty-student interrelationships, and. it is this 


"contact more than anything else that will influence our 


brightest. young men and women to make "obstetrics 


and gynecology their’ career choice. 
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Surface tension of amniotic fluid lipid extracts: 
Prediction of pulmonary maturity 
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The surface tension (ST)—lowering properties of an amniotic fluid lipid extract can provide a 
rapid and reliable means of predicting pulmonary maturity. One hundred and eleven 
sampi3s from 91 patients were analyzed. A surface tension of less than 56 dynes per 
centimeter at 120 4l of extract and less than 46 dynes per centimeter at 220 yl of extract 
denoted pulmonary maturity. Values greater than these indicated immaturity. Among fluid 
samplss studied within 48 hours of delivery for the presence or absence of respiratory 
distress syndrome (RDS) in 71 patients, there were no false positive ST values, while 7 of 
22 patients with immature values developed RDS. Surface tension correlates well with the 
lecithin/sphingomyelin (L/S) ratio but provides clearer definition than the L/S ratio when 
compared to outcome. Blood and meconium contamination make the surface tension of 
fluid from babies with pulmonary immaturity appear mature. Identical twins with dissimilar 
ST vaues and outcome, as well as serial samples from individual patients, are analyzed 


and discussed. (AM. J. OBSTET. GYNECOL. 128: 591, 1977.) 


NEONATAL SURVIVAL is mainly dependent on the 
presence of adequate quantities of pulmonary "surfac- 
tant" for the prevention of respiratory distress syn- 
drome (RDS).'* The ability to predict this antenatally 
would greaty reduce the incidence of RDS and im- 
prove neona:al survival. The current standard in clini- 
cal use is the lecithin/sphingomyelin (L/S) ratio, which 
is dependent on indirect biochemical analysis of surfac- 
tant. Tiwary and Goldkrand? have established a 
method whereby this prediction can be made by di- 
rectly measuring the surface tension-lowering prop- 
erties of an amniotic fluid lipid extract. The intent of 
this paper is to present a modified and simplified 
method of performing the surface tension analysis and 
to correlate the results directly with neonatal outcome. 
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Background 


As early as 1929, Von Neergaard"? noted the effect 
of a liquid monolayer on lowering surface tension to 
facilitate the air inflation of pulmonary alveoli. Prat- 
tle, in 1955, observed longer air retention by bubbles 
from cut lung than by plasma and proposed that there 
was a detergent, derived from the internal surface of 


. the lung, which maintained the surface tension of the 


bubble and resisted collapse. Clements’? isolated, from 
lung extract, a substance which demonstrated a de- 
crease in surface tension on compression and pre- 
vented alveolar collapse on expiration. Avery and 
Mead! established the absence of such a surface 
tension-lowering compound from the lungs of babies 
dying from hyaline membrane disease. Enhorning? 
found little difference in the surface tension of amni- 
otic fluid at term compared to that of water, but he did 
not concentrate the surface-active compounds. How- 
ever, in the study of Enhorning and Kirschbaum" of 
guinea pig tracheal aspirates, there was a decrease in 
surface tension with increased weight and gestational 
age. Shelley and associates,” utilizing surface tension 
area diagrams, and Müller-Tyle and associates,!* using 
a Wilhelmy balance, noted a progressive increase in 
surface activity and decrease in surface tension with 
increasing gestational age. 


592 Goldkrand, Varki, and McClurg 


July 15, 1977 ' 
Am. J. Obstet. Gynecol. 


Patients N = 91 


ra Samples N = 111 N 


L/S Ratio 
74 


L/S ‘Only 
40 


N _ 71 
j L/S + outcome p 
34 l 


Outcome Analysis 


Outcome Only 
37 


Fig. 1. Distribution of the evaluation of 111 amniotic fluid samples from the patient population. 


Klaus and co-workers" characterized a surface- 
active compound as a phospholipid which was like di- 
palmitoyl lecithin and had two hydrophobic fatty acid 


side chains and a hydrophilic choline group. Scarpelli,? 


in 1967, studying amniotic fluid and tracheal aspirates, 
concluded that “. . . with the onset of breathing and 
establishment of the alveolar lining layer, the concen- 
tration of surfactant will determine the functional sta- 
bility of the alveoli.” Gluck and his associates,* ^in a 
series of experiments in the rabbit and then in the 
human subject, were able to isolate surface-active 
lecithin (a primary component of surfactant) and not 
only demonstrated its intracellular storage in the type 
II pneumocyte but also correlated increased lecithin 
with an increase in the number of osmiophilic inclusion 
, bodies within these cells as gestation progressed. Two 
synthetic pathways of lecithin were fourid: (1) methyla- 
tion, which is the major path up to 36 weeks and yields 
an a-palmitic/B-myristic lecithin, and (2) cystidine 
diphosphate-choline incorporation, which is predomi- 
nant after 36 weeks and yields an a-palmitic/B-palmitic 
lecithin. Gluck and associates!? utilized this research to 
establish the clinical, test on.amniotic fluid, the L/S 
ratio. This work and that of others!?-?? confirmed the 
ability and reliability of the L/S ratio to predict an- 
tenatally the likelihood of neonatal RDS: L/S zx2:1, 
mature—no RDS; 1.0 to 1.9, transitional—RDS 
possible; «1:1, immature—RDS probable. In an effort 
to provide a more rapid test, Clements and associates?? 
returned to the study of amniotic fuid surfacé tension 
- and bubble stability and developed the so-called “shake 
test" to predict pulmonary maturity. Boehm and asso- 
ciates^ confirmed the validity of foam stability but 
showed it to be somewhat less sersitive than the L/S 
ratio. The present work describes the use of surface 
tension to assess rapidly and accurately fetal pulmo- 
nary maturity. 


Materials and methods 


Patient. population. Patients weré selected from the 
private and clinic Obstetrical Services at the University 
of Nebraska Medical Center. For the purposes of statis- 
tical analysis, only patients of 28 weeks’ gestation or 


greater were included. Fig. 1 describes the study of 111 


samples of amniotic fluid from 91 patients. 

The amnictic fluid was obtained by four methods: 
(1) by-sterile transabdominal amniocentesis, (2) via a 
trariscervical intra-amniotic pressure catheter during 
labor, (3) at the time of amniotomy with the use of 
transcervical amniocentesis, and (4) arnniocentesis at 
the time of cesarean section. All amniocenteses per- 
formed prior to the anset of labor were for obstetri- 
cally indicated reasons. The conduct of labor, am- 
niotomy, and mode of delivery were not influenced by 
this study, and accepted obstetric practices were uti- 
lized. Age, parity, race, anc underlying coexistent med- 
ical problems were bevond the scope of this paper. 

Laboratory procedure. Samples were centrifuged at 
3,000 x g for 15 minutes (RC-2B Ivan Sorvall, Inc., 
Norwalk, Connecticut), and the supernatant was di- 
vided into two parts for analysis of both surface tension 
and L/S ratio. The L/S ratio of amniotic fluid samiples 
was determined by the modified method of Gluck and 
colleagues.!? l i 

Amniotic fluid samples for surface tension analysis 
were stored at 4° C. in clean glass screw-capped vials. 

A 1 to 2 ml. aliquot of the amniotic fluid was trans- 
ferred to a 15 ml. glass-scoppered conical centrifuge 
tube for extraction of the lipids; an equal volume of 
absolute methanol (certified by the American Chemical 
Society) was added, and the tube was mixed on a vortex 
mixer for 30 seconds. Next, a volume of chloroform 
(certified by the American Chemical Society) equal to 
the total volume in the tube (sample plus methanol) 


was added and mixed on a vortex mixer for 30 sec- 
§ 
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onds. The addition of the chloroform caused the for- : 


mation of an emulsion which was broken by centrifuga- 
tion at 1,000 x g for 15 minutes (PR-2 centrifuge, 
IEC). Three layers were formed in the tube: an upper 
aqueous layer, an interfacial protein layer, and the 
lower chloroform layer, which contained the lipids. A 
Pasteur pipet was introduced into the lower layer, and 
this layer was immediately transferred to a 15 ml. 
glass-stoppered tube. Caution was taken not to remove 
any of the aqueous or protein layer, as contamination 
with these layers affected surface tension mea- 
surements. 

Extracts were analyzed on a DuNouy tensiometer 
(Model No. 70535, Cenco) with the use of a platinum 
ring of known circumference (5.992 cm.). The instru- 
ment was calibrated with a 500 mg. standard weight. 
Calibration was checked daily by measuring the surface 
tension of twice-distilled water (72.0 dynes per cen- 
timeter). . 

The cover of a standard 60 by 15 mm. glass Petri 
dish (inside diameter 57 mm., surface area 98.5 sq. 
cm.) was filled with 15 ml. of twice-distilled water and 
used for surface tension measurements. The platinum 
ring was submerged in the water, and 20 wl of the lipid 
extract was layered on the surface of the water with a 
glass micropipet (20 ul microdispenser, Drummond 
Scientific Co., Broomall, Pennsylvania). After all visible 
droplets of extract spread over the water surface, the 
surface tension was measured by withdrawing the ring. 
For subsequent volume additions, the ring was sub- 
merged and the above procedure was repeated. The 
platinum ring-was cleaned between patient samples in 
benzene and methyl ethyl ketone and then flamed. 

It was necessary for the size of the dish and treat- 
ment of the extract to remain constant to allow com- 
parison of data from different samples at specific vol- 
umes. Changing the size of the dish (surface area) or 
concentrating the extract by evaporation affected the 
slope of the midportion of the surface tension—' 
volume curve but not the beginning or the final plateau 
values. It was this midportion of the curve which was 
analyzed to establish group differences. 

The volume of water in the dish had no effect on 
surface tension measurements. A volume of 15 ml. was 
chosen and used throughout the study. There was no 
difference between saline or double-distilled water 
used as the medium in the dish. Filling the dish with 
unextracted amniotic fluid oz layering it on the water 
in the dish produced no meaningful results. 

Study of blood and serum contamination of the am- 
niotic fluid. 

Serum. The surface tension of unextracted serum was 
determined to be 50.4 dynes per centimeter for an 
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Fig. 2. Graphic representation of mean surface tension val- 
ues + standard error of the mean (SEM) for amniotic Auid 
lipid extracts from babies with pulmonary maturity and im- 
maturity. . 


adult and 54.6 dynes per centimeter for serum from 
the cord blood of a mature infant. Lipid extracts of 
each serum sample were made, and surface tension was 
determined by the previously described method. Both 
reached a plateau of 40 wl of extract with values of 36 
dynes per centimeter for the adult and 32.8 dynes per 
centimeter for the mature infant. 

Blood. Blood contamination of amniotic fluid was 
studied by the addition of fresh whole blood, in con- 
centrations ranging from 0.33 to 5.0 per cent, to 
aliquots of pooled amniotic fluid from babies with 
pulmonary maturity and immaturity. Specimens were 
allowed to remain at room temperature for one hour, 
after which they were centrifuged at 3,000 x g for 15 
minutes and then submitted to the standard surface 
tension-analysis procedure. In a second set of experi- 
ments, whole blood was added to pooled immature and 
mature amniotic fluid, and hemolvsis of the blood was 
accomplished by twice freezing (—70° C.) and thawing 
(in a +37° C. water bath). Blood concentrations were 
0.25 to 5.0. per cent. These samples were then cen- 
trifuged and processed by our surface tension-analysis 
procedure. Notation was made of the visual discolora- 
tion of the samples before and after centrifugation in 
both sets of experiments. In each case, the uncontami- 
nated pooled amniotic fluids were used as the controls. 

Study of meconium contamination of the amniotic 
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Fig. 3. Effect of nonhemolyzed whole blood on the surface tension of.amniotic fluid from babies with 
pulmonary maturity and immaturity. 4, Mature amniotic fluid. B, Immature amnictic fluid. 


‘fluid. Fresh meconium was obtained from a normal 
newborn infant and refrigerated. Then 0.5 Gm. of 


meconium was mixed with 9.5 ml. of pooled amniotic : 


fluid from babies with pulmonary maturity and imma- 
turity. This was mixed with a vortex mixer for five to 
10 minutes. To the pooled mature fluid was added 
0.01, 0.12, and 0.25 Gm. of meconium, and to the 
pooled immature fluid was added 2.01, 0.025, 0.12, 


and 0.25 Gm. of meconium. The final volume in each 


sample was 6 ml. This fluid, with samples from each 
'pool used as a control, was then analyzed for surface 
tension. Notation was made of sample color before and 
after the extraction procedure. The experiment was 
rerun with meconium from a.premature neonate. 

Stability studies. Amniotic fluid samples centrifuged 
and stored at room temperature, 4? C, and 20? C. for 
up to two weeks were stable with no effect on the sur- 
face tension measurements of the extracts. 


. Neonatal evaluation. Clinical evaluation of the baby . 


as to the presence, absence, or degree of RDS was 


made by the pediatricians without knowledge of the . 


surface tension results. l 

For definition, Type I RDS leads to hyaline mem- 
brane disease. Type I or transient tachypnea of the 
neonate was not included in the RDS group but rather 
with the normal cases. 

Statistics. Statistical differences between groups 
were analyzed US Student's t test end the chi-square 
test. 


Results 


General. Pulmonary maturity by surface tension was 
defined in this study as a surface tension less than 56 
dynes per centimeter at 120 ul of extract and less than 
46 dynes per centimeter at 220 ul of extract. Values 
exceeding these limits at each extract volume were 
classified as immature. For purposes of definition, a 
value of greater than 56 dynes per centimeter at 120 ul. 
and less than 46 dynes per centimeter at 220 ul was 
called transiticnal and required a second surface ten- 
sion analysis before pulmonary maturity could be pre- 
dicted accurately. The defined limits were based on our 
previous work? and included mature and premature 
babies, outcome, and clearly defined L/S ratios. 

Graphic display of the surface tension results of the 
mean values at 0, 60, 120, 220, and 300 ul of extract 
was plotted for each population (Fig. 2). Use of Stu- 
dent’s t test at each volume vielded a highly significant 
difference (p < 0.001). 

Effect of amniotic fluid contamination by blood and 
meconium. 

Blood. As seen in Fig. 3, the addition of whole blood 
to mature amniotic fluid produced essentially no 
change in the surface tension values, but the values 
from immature fluid appeared more mature as the 
concentration of blood increased. All samples, prior to 
centrifugation, appeared to be at least pink tinged. 
Contamination of amniotic fuid by hemolyzed blood 
(Fig. 4) produced surface tension values that were 
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Fig. 4. Effect of hemolyzed whole blood on the surface tension of amniotic fluid for babies with 
pulmonary maturity and immaturity. 4, Mature amniotic fluid. B, Immature amniotic fluid. 


progressively more mature with the pooled immature 
fluid as the amount of contamination increased. Also, 


hemolyzed blood in pooled mature amniotic fluid low- ' 


ered the surface tension even more than that in the. 
control. All samples appeared to be pink, at the 
minimum, both before and after centrifugation. - 

Meconium. With increasing amounts of meconium 
contamination of the amniotic Huid (Fig. 5) from babies 
with pulmonary immaturity ard maturity, there was a 
progressive lowering of surface tension values. As little 
contamination as 1.7 mg. of meconium per milliliter 
of amniotic fluid yielded values that would correlate 
with maturity. All contaminated samples had some vis- 
ible greenish discoloration. 

Outcome. Seventy-one patients were delivered with- 
in 48 hours (the majority within 24 hours) of the am- 
niotic fluid collection (Table I). Forty-nine of these 
patients had amniotic fluid with a mature surface ten- 
sion and no babies developed RDS. Twenty-two pa- 
tients had immature amniotic fluid surface tension, 
and seven babies (31.8 per cent) developed Type I 
RDS. Three of these babies died. In no case in which 
the surface tension predicted maturity did a baby de- 
velop Type I RDS. Nine babies had diagnoses of Type 
II RDS or transient tachypnea, but there was no 
significant morbidity in any of these cases and they 
were grouped with the normal babies. In one set of 
identical twins, born at 33 to 34 weeks, in Twin A (2059 
grams) amniotic fluid surface tension was immature, 
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Table I. Outcome of surface tension analysis and the 
presence or absence of RDS 


Surface tension analysis 





Mature 0 49 
Immature 7 15 


x! = 17.296. p < 0.001. 


Table II. Comparison of surface tension analysis and 
the L/ S ratio 










LIS ratio 
Surface 
tension Mature Transitional Immature 
analysis (>2.0) (1.0-1.9) ( «1.0) 
Mature 24 1 2 
Immature 14 20 15 


x? Yields p « 0.001. 


Type I RDS was present, while in Twin B (1814 grams 
amniotic fluid surface tension was mature and RDS did 
not occur. 

L/S ratio. In 74 cases, L/S ratios as well as surface 
tension were determined (Table II). In 22 of these, 
when the surface tension was mature, the L/S was ma- 
ture (2.0). One patient with a transitional L/S ratio 
and one with an immature L/S ratio had mature sur- 
face tension, and the infants did not develop RDS, 
while no outcome was available in one patient with an 
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Fig. 5. Effect on surfece tension of meconium contamination of amnictic fluid. A, Mature. B, 


Immature. 


immature L/S and mature surface tension. In 49 sam- 
ples with an immature surface tension, the L/S ratio on 
the same samples was immature (= 1.0) in 15 (30.6 per 
cent), transitional (1.1 to.1.9) in 20 (40.8 per cent), and 
mature (22.0) in 14 (28.6 per cent). Thirty-four pa- 
tients had fluid analysis within 48 hours of delivery. 
Twenty-eight had a mature L/S rztio, and no babies 
developed Type I RDS, while thrée of six with an im- 
mature L/S ratio developed Type I RDS. 

Surface tension maturation. In several patients, , 
there was opportunity.for serial sampling of the amni- 
otic fluid as pregnancy progressed. The surface tension 
was noted to change from immature to mature either — 
gradually or abruptly. Fig. 6 displays two patients and 
each pattern of surface tension maturation. 

Observation of 22 to 24 weeks’ gestation. Five pa- 
tients had amniotic fluid sampled at 22 to 24 weeks. 
Surprisingly, in three of the five with apparently ma- 
ture surface tension, the infants were born the day the 
fluid was, obtained and died of severe pulmonary im- 
maturity. One of the five had a transitional type of 
pattern. In one of these patients, who was followed by 
repeated amniocenteses for suspected Rh sensitization, 
the analysis at 22 weeks indicated maturity but devel- 
oped an immature pattern by 26 weeks, which per- 
sisted until 36 weeks. The mature pattern then reap- 


peared, and a normal baby weighing 3,200 grams was 
delivered and did not develop RDS. 


Comments 


This paper is the first successful attempt to utilize the 
direct assessment of the surface tension-lowering 
properties of.an amniotic fluid lipid extract to predict 
pulmonary maturity and the likelihood of neonatal 
RDS. Our studies of outcome yielded no false positive 
result, which is a mandatory determination in this type 
of analysis. Of the 22 samples which were immature by 
surface tension, there were seven babies with and 15 
without RDS. This compares extremely well to previ- 
ous work with the L/S ratio. Hobbins and associates!® 
had eight babies delivered with an immature L/S ratio, 
and two developed RDS. In the study of Spellacy and 
Buhi, 18 babies were delivered within one week of an 
immature L/S ratio, and six of these had RDS. Our 
previous work? and this study provide data that there is 
a good correlation between the surface tension and the 
L/S ratio. Significantly, the surface tension results 
define more clearly mature and immature values than 
does the L/S ratio (Tables I and II). This makes easier 
the clinical decision of whether or not to deliver a baby 
with no resulting risk of RDS. If'the test errs at all, it is 
on the side of conservatism; this would require a brief 
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Fig. 6. Patterns of pulmonary maturation as seen by surface tension analysis of an amniotic fluid lipid 
extract in two patients (R. M. and C. B.) followed by serial samples for Rh-sensitized pregnancies. 


waiting period prior to repeating the'test and obtaining 
a mature surface tension level. : 
We analyzed the effect of blood and meconium con- 


tamination of amniotic fluid. Whole-blood contamina- 


tion, which mainly represents serum, gave apparently 
mature surface tension values to the contaminated 


immature amniotic fluid. A greater response was seen 
with hemolyzed blood contamination, which represents: 


the phospholipids in both the red blood cells and the ` 


plasma. This agrees with several reports?* ?* ?6 yet dis- 


agrees with some others?^ ?* that blood contamination 
of. amniotic fluid will give falsely mature L/S ratios. 
Our initial work? showed less obvious changes toward | 
maturity of the immature fluid. We believe that the 
present study, reported here, is correct and that our 
previous results were the product of a less sensitive - 
system. These discrepancies may be' expressing a vari- 
ability in the phospholipids that affect surface activity, 
but which may or may not affect the L/S ratio, This 
probably depends on the amount of contamination and 


whether or. not there i is hemolysis present. Meconium | 


contamination of the fluid produced lower surface ten- 


sion values and yielded a false mature profile from the 


immature fluid. This agrees with previously published | 
reports,??: * 26 Therefore, with either serum, hemo- 
lyzed blood, or meconium contamination, a mature 


surface tension curve may-be unreliable in predicting 


pulmonary maturity and the risk of neonatal RDS. 
However, if the values correspond with pulmonary 
immaturity, they may be considered reliable and utiliz- 
able. Visual examination of the color of the amniotic 


fluid, prior to being sent to the laboratory, should es- 
. tablish the presence or absence of contamination. 


The serial samples from individual patients provide 
an interesting demonstration of how the surface ten- 
sion characteristics of amniotic fluid change during the 
course of the latter half of pregnancy. 

The method utilized provides a rapid analysis with a 
relatively simple lipid extraction and tensiometer read- 


ing. This should allow surface tension measurements 


to be performed in most community hospitals, as well 


_ as atreferral centers. When required, an answer can be 


available within an hour or so of obtaining the amniotic 
fluid. ‘This would be valuable in evaluating a patient in 
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premature labor. The reliability of the surface tension 
testing provides an essential clinical tool in any situa- 
tion where the status of fetal pulmonary maturity is 
required. Our studies on the stability (in relation to 
time and temperature) of the surface-active com- 
pounds in the amniotic fluid should be invaluable to 
clinicians who must send away their amniotic fluid 
samples to be analyzed. 

Some of the clinical correlations of our laboratory 
results with clinical outcome raise interesting questions. 
Why should the identical twins have different degrees 
of pulmonary maturity? The group of babies at 22 to 
24 weeks’ gestation, with the apparently mature sur- 
face tension readings, had poor clinical outcomes. This 
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probably implies that there are other surface-active 
compounds present in the amniotic fluid which do not 
relate to pulmonary maturity. This would make the test 
unreliable, except for the fact that with delivery at 22 to 
24 weeks fetal viability is not clinically anticipated or 
sought after diagnostically. Further work needs to be 


done to explain this observation. 


The present study has (1) delineated a simplified 
method for the analysis of the surface tension of am- 
niotic fluid lipid extract, (2) demonstrated statistically 
and clinically the reliable predictability of pulmonary 
maturity, based on the surface tension values, (3) com- 
pared the new method with the currently utilized L/S 
ratio, and (4) provided a basis for future investigation. 
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The prediction of fetal oxygenation by an on-line 
computer analysis of fetal monitor output 
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The deceleration delay index (DDI) is a statistical parameter computed by an on-line 
system which analyzes fetal monitor output for the temporal relationship between each 
uterine contraction and any associated deceleration of the fetal heart rate. A similar 
parameter describing this relationship is known to be quantitatively predictive of fetal 
oxygenation in the rhesus monkey, a species for which the level of fetal oxygenation is also 
known to be directly and progressively related to aberrations in the vital signs, to brain 
damage, and to fetal death. Thus, the DDI should be of significant, practical value in 
predicting fetal hypoxia at a time early enough to avert.severe neonatal depression and/or 
hypoxic brain damage. A blind clinical trial of 106 parturients is presented which supports 
this concept by showing the DDI to be highly correlated with another oxygenation-associated 
parameter, the one-minute Apgar score. (AM. J. OBSTET. GYNECOL. 128: 599, 1977.) 


WiTH THE DEVELOPMENT of various types of com- 
mercial instrumentation, continuous and simultaneous 
recording of the fetal heart rate (FHR) and uterine 
contractions (UC's) has become routine practice in 
most obstetric units. The temporal relationship of 
changes in the FHR relative to the UC's is the usual 
basis for interpreting the monitor recording in an ef- 
fort to predict fetal status. Tne patterns of repetitive 
late deceleration and severe variable deceleration are 
those which have been shown to be associated with fetal 
asphyxia’ and with low Apgar scores.” These two FHR 
patterns are those most commonly used to diagnose 
intrapartum fetal distress. 


From the Division of Maternal and Fetal Medicine, 
Department of Obstetrics and Gynecology, and the 
Division of Biophysical Sciences, University of Alabama in 
Birmingham. 


Supported by grants from the Robert E. Meyer 
Foundation and the John A. Hartford Foundation. 


The Certificate of Merit Award Paper, presented at the 
Forty-fourth Annual Meeting of the Central Association of 
Obstetricians and Gynecologists, Houston, Texas, October 
14-16, 1976. l 


Reprint requests: Dr. John F. Huddleston, Department of 
Obstetrics and Gynecology, University of Alabama Medical 
Center, Birmingham, Alabama 35294. 


In order to detect FHR pattern abnormalities at the 


earliest possible time, it is currently necessary for a spe- 


599 


cially trained professional to constantly observe the 
evolving strip-chart recording. This constant vigilance 
may at times be compromised when the unpredictable 
exigencies of the labor and delivery area temporarily 
force attention to be either divided or totally diverted. 
In addition, "noisy" signal quality, subjective variability 
in interpretation, and/or insufficient attention to detail 
may cause subtle but serious abnormalities to be over- 
looked, perhaps to the detriment of the fetus. By con- 
trast, a modern computer system has qualities of om- 
nipresent vigilance, ability to separate signal from 
noise, total objectivity, and indefatigability. Efforts to 
design a computer system which could accurately 
interpret fetal monitor output would seem appropri- 
ate. There have been several previous attempts to 
apply the computer to the analysis of fetal monitor 
output"? The computer method to be presented in 
this report is unique in that it is based directly upon 
experimentally determined relationships among: (1) 
fetal oxygenation, (2) FHR pattern analysis, and (3) 
fetal damage. These relationships will be briefly re- 
viewed. 

Inexperiments with pentobarbital-anesthetized preg- 
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Fig. 1. Schematic of data flow pathway from four laboring 
patients through the computer system. 


Table I. Relationships between Po, latency, and 
observed clinical effects in experiments involving 
hypoxic fetal rhesus monkeys? ° 










Associated 
latencn 
(seconds) 


Fetal arterial 
Poz range 
(mm. Hg) 


Observed 
clinical effect 






State of 
oxygenation 





Normal >28-30  — None 
Mild hypoxia 15-16 to 28-30 26-48 None 
: Moderate 11-12to 15-16 19-26 Progressive vital 
hypoxia : sign changes 
Severe hypoxia 6to 11-12 10-19 Brain damage 
. Lethal hypoxia <6 <10 Death 


nant rhesus monkeys, Myers and associates? have shown 
that the time interval from the onset of a UC to 
. the onset of an associated late deceleration of the FHR 
is directly related to basal fetal oxygenation. They 
demonstrated that this time interval, defined as 
latency, is quantitatively predictive of the partial 
pressure of oxygen (Po;) in the feta: abdominal aorta 
but does not correlate with pH. Myers? also reported 
that, although mild hypoxia can be tolerated without 
apparent ill effects, moderate fetal hypoxia produces 
the vital sign changes of bradycardia and hypotension. 
At a lower Po, gross brain damage is produced, and at 
extreme levels of hypoxia fetal death results. As noted 
in, Table I, these changes are related to specific Po, 
levels. Table I also presents the latency values calcu- 
lated from the regression equation of Myers and asso- 
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Fig. 2. Computer algorithm of cross-correlation product (CCP) 
method for computing DDI. With external monitoring tech- 
niques, UC's are determined by the per cent of full-scale 
deflection per second. 


ciates* by substituting the specific Po, levels associated 
with clinical effects seen at given levels of hypoxia? 
These investigators? also noted that in the monkey late 
decelerations occur only in the presence of basal fetal 
hypoxia. Pose and co-workers!? had previously shown 
that in the human fetus the Po, normally decreases in 
response to UC’s, They showed that late decelerations 
occur only when the basal fetal oxygenation is so low 
that any further Po, decrease due to UC depresses the 
Po, level below a critical concentration. 

This report details an on-line computer system de- 
veloped at the University of Alabama Medical Center. 
The output of this systern, a statistical analysis of the 
temporal relationships of UC's and associated decelera- 
tions of the FHR, is based upon the latency concept? 
and, therefore, is regarded as a function of basal fetal 
Po,. In order to examine the hypothesis that Po, is 


actually predicted by the computer system, a blind clin- 


ical trial was performed which compared the computer 
output to one-minute Apgar scores. 


Material and methods 

Computer system for calculation of deceleration 
delay. index. FHR and UC signals in analogue form 
were obtained directly from the output connection of 
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the Corometrics FMS 101B* fetal monitor in each of 
four labor rooms (Fig. 1). Both external (ultrasound 
transducer, tocodynamometer) and internal (scalp 
electrode, intrauterine pressure catheter) systems, as 
well as combinations of these, were accepted by the 
computer for analysis. The data from up to four beds 
were simultaneously transmitted via shielded cables to 
‘an adjacent room housing a system based upon a 
Raytheon Model 703 computer with a 32K memory.” 
After amplification and low-pass filtering, the signals 
were digitized at a rate of four samples per second. 
Contractions were detected by examining the uterine 
activity signal for the occurrence of a positive slope 
greater than 1 mm. Hg (or 1 per cent of full-scale 
deflection) per second with a duration of at least 10 
seconds (Fig. 2). From the beginning of each detected 
contraction, 60 seconds of data were collected and 
stored for analysis. At the conclusion of the data- 
collection phase, the FHR values were mathematically 
inverted. A series of cross-co-relation product compu- 
tations were then performed on the UC data and the 
successively time-displaced and inverted FHR data. 
The tame displacement which produced the maximum 
cross-correlation product was defined as the decelera- 
tion delay index (DDI) for that contraction. The mini- 
mal placenta-to-heart circulation time in the fetus was 
estimated to be eight seconds.* '? Therefore, any DDI 
value less than eight seconds was considered not to 
result from contraction-related hypoxia but from fetal 
vagal activity (early and mild variable decelerations!3); 
the computer was instructed to discard that individual 
value. Individual DDI values greater than eight sec- 
onds were averaged by a 10 point, moving-average 
filter and plotted (as average DDI) after each contrac- 
tion." The time of each contraction was recorded so 
that reference could be made to the fetal monitor 
strip-chart. 

Clinical trial. The ability of the computer-derived 
DDI to predict fetal oxygenation was tested by compar- 
ing the blind, average DDI values to the observed 
one-minute Apgar scores (hereafter referred to as 
Apgar scores). FHR and UC data were collected and 
analyzed in real time from 106 successive singleton 
pregnancies which were monitored for at least 10 con- 
tractions, at which time the first average DDI value was 


plotted. A prediction of Apgar score was made on the 


basis of the last average DDI value plotted before the 
monitor was disconnected and the patient was moved 
to the delivery room. A prediction of a high (6 to 10) 
Apgar score was made if this DDI value was greater 


*Corometrics Medical Systems, Inc., Wallingford, Con- 
necticut. 
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Fig. 3. Display of the numbers of patients showing each aver- 
age DDI value. Note that all infants receiving low one-minute 
Apgar scores had average DDI values less than 26 seconds. 


Table II. One-minute Apgar scores predicted on 
the basis of the DDI and observed one-minute 
Apgar scores 






Apgar Apgar 
=6 <6 Total 





Per cent 


Predicted score accuracy 


Apgar =6 (DDI = 26) 70 70 — 100.0 
Apgar <6 (DDI < 26) 29 H .36 19.4 
Total 99 7 106 


Results are significant by chi-square E (1 degree of 
freedom) (p « 0.001). 


than or equal to 26 seconds, a time which corresponds 
to the threshold Po, below which vital sign changes 
were noted in fetal monkeys (Table I). A prediction of 
a low (0 to 5) score was made if this DDI value was less 
than 26 seconds. ' 

The DDI data were withheld from the clinical staff, 
who nevertheless had full access to the FHR-UC re- 
cordings. The last average DDI values from all 106 pa- 
tients were used for Apgar score prediction, régardless 
of monitoring techniques utilized, quality of FHR-UC 
strip-chart recordings, or methods used during labor 
and delivery. The time between disconnection of the 
monitor and actual delivery was not considered i in the 
predictions. | 

Apgar scores were assigned by the neonatal staff in 
attendance at those deliveries where potential neonatal 
problems had been identified. Otherwise, these scores 
were assigned by the obstetrician. 


Results 


The last average DDI values and the observed Apgar 
score ranges for the 106 patients are presented in Fig. 
3. Table II shows the predicted and observed numbers 
of perinates in both the high- and low-Apgar score 
groups. On the basis of the last average DDI value 
recorded, all low-Apgar score infants were correctly 
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Fig. 4. Comparison of latency measurement to DDI. Latency 
is the time interval from onset of UC to the onset of the 
deceleration. DDI is the time interval defined by the maxi- 
mum CCP of the inverted and time-displaced FHR and the 
associated UC. 


predicted (a false negative rate of 0). However, of the 
36 infants predicted to have a low score, only seven 
received a low score (a false positive rate of 80.6 per 


cent). Standard chi-square analysis of these data re- © 


vealed that the ability of the DDI parameter to predict 
Apgar score is highly significant (p « 0.001). The 
over-all percentage of infants receiving a low Apgar 
score (1 to 5) ín these 106 patients was 6.6 per cent. In 
order to test whether the sample of patients analyzed 
. was representative of our population of obstetric pa- 


tients, the percentage of infants receiving low (1 to 5) 
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Apgar scores during the six months prior to the study 
was calculated and also found to be 6.6 per cent. 


Comment 


In an earlier publication from this medical center, a 
computer system was presented which relied upon a 
computed FHR base line to calculate the FHR deceler- 
ation areas.’ The relationship of the onset of the decel- 
eration to the onset of the contraction was used only to 
classify. each individual FHR pattern as early, late, or 
variable." The system performed well when presented 
with idealized FHR and UC data. However, in an un- 
published clinical trial we were unable to relate the 
computer predictions, basec on actual FHR and UC 
data, to neonatal outcome. One identified problem was 
the difficulty in determining base-line FHR, especially 
when the signals were "noisy." Attempts to write a 
more discriminating algorithm led to lengthy pro- 
grams which could not produce on-line results, a pre- 
requisite for clinical utility. Those programs also re- 
quired intrauterine pressure data; therefore, external 
monitoring techniques could not be used. 

In this study, data from the papers of Myers? and 
Myers and associates? were combined to form the hy- 
pothesis that the temporal relationships of FHR and 
UC's can predict fetal oxygenation and the conse- 
quences of intrauterine hypoxia. It is to be noted that 
the program described will define a DDI value for 
every contraction, regardless of the presence or ab- 
sence of clinically detectable, pathologic decelerations. 
However, since a moving average of 10 DDI’s greater 
than eight seconds is used for prediction, those DDI 
values not associated with pathologic decelerations 
will be random and will average greater than 30 
seconds—well above the experimental range for 
significant hypoxia (Table I). Only when several con- 
tractions are associated with pathologic decelerations 
will the average DDI fall below the level of significant 
fetal hypoxia, i.e., the zone below 26 seconds. It is in- 
teresting to note, however, that in a number of cases 
the computer produced average DDI values which 
were persistently low, long before late decelerations 
became evident on the strip-chart recorder. These low 
values were frequently associated with oxytocin admin- 
istration. It is reasonable to expect that the technique 
described here might be a better discriminator than the 
eye in the detection of very subtle late decelerations, 
especially when associated with “noisy” FHR-UC re- 
cordings. Early and mild vartable deceleration patterns 


. are considered to be of little clinical consequence; be- 


cause DDI values less than eight seconds are discarded, 
these patterns contribute little to the average DDI 
value. On the other hand, one of the most ominous 
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Fig. 5. Regression analyses of rhesus monkey data: for latency, from Myers and associates"; for DDI, 
as described in text. Lower regression line is significant in correlating DDI to Po, (p « 0.005). Note 
small difference in Po, between the two regression lines at the prediction point for moderate hypoxia 


(26 seconds). 


variable deceleration patterns is one in which the FHR 
returns slowly to the base line.!* The DDI value of this 
pattern would be similar to that of a late deceleration 
and predictive of fetal hypoxia. 

It must be noted that the latency parameter de- 
scribed by Myers and associates? and our computer- 
derived DDI are similar but not strictly the same. The 
different derivations of these two similar parameters 
are noted in Fig. 4. As a further check on the validity of 
using the DDI in predicting oxygenation, an FM tape 
containing analogue FHR and UC data from an exper- 
iment with a hypoxic rhesus monkey fetus was ana- 
lyzed for DDI with our computer system. This experi- 
ment had been conducted as previously described for 
those experiments relating Po, to latency.? An accom- 
panying FHR-UC strip chart with annotated Po, data 
was available. The regression line formed relating Po, 
to DDI was statistically significant (p « 0.005) and very 
similar to the data of Myers and associates? relating Po; 
to latency (Fig. 5). 

Schifrin and Dame,” in a retrospective study of 307 
neonates, predicted Apgar scores on the basis of peri- 
odic and base-line FHR changes during the last 30 
minutes of labor. A computer was not used in their 
study, but the prediction algorithm should be adapt- 
able to computer analysis. Although the correct predic- 
tion of high scores was 93 per cent, the false low predic- 
tion rate was 57 per cent, and nearly half (46 per cent) 
of the low-scoring infants were incorrectly predicted. 


Chik and co-workers? described a computer method 
for FHR-UC analysis and demonstrated its clinical use 
in a retrospective study. No prospective clinical data 
were presented. Tournaire and associates* utilized an 
off-line computer based on deceleration areas to pre- 
dict Apgar scores. Their rate of correct, low-score pre- 
dictions was 77 per cent, but this was at the expense of 
an unacceptably high 65 per cent incorrect prediction 
of those infants with low scores. The same group has 
described an on-line system, but only the correlations 
with observer-identified FHR patterns have been pub- 
lished.® Crawford’ has described an elaborate on-line 
system but has not published correlations with infant 
outcome. Goodlin and associates! have reported a fa- 
vorable impression with an alarm device which 1s built 
into a commercial fetal monitor. This device detects, 
among other problems, late decelerations; no outcome 
data were reported. No previously published technique 
has utilized the latency concept? to interpret fetal 
monitor output by computer. We have been pleased 
that no infants with low Apgar scores have been incor- 
rectly predicted with our DDI technique. A larger clin- 
ical study is necessary to verify this finding. The high 
rate of false low—Apgar score prediction is possibly dis- 
concerting. However, if the clinician chooses to use the 
DDI as a screening device—an alarm system to alert 
him as to which of his several labor patients deserves 
his most careful observation and which do not, then 
this false positive rate may be acceptable. 
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Anan attempt to explain ihe high false positive pre- 


o dienen rate, we reviewed the DDI data from all 106 ` 


labors and noted that in 81 (76 per cent) the average 


4 


DDI fell, at least at one point, into the zone (below 26, ^ 


| seconds) of moderate hypoxia (Table I). A low-Apgar cor 
score prediction was made only for. those 36 cases in^. 


which the plotted DDI was less than 26 seconds 'at the; - 
time the monitor was disconnected and the patient was ' 
moved to the deliverv room.: -Otherwise,-a high-Apgar : 


score prediction was made and was consistently correct. 
It should be: emphasized that the time of 26 seconds | 


was purposely chosen to ' ‘overscreen, " The 26 second 
time, represents, for the' monkey fetus, 
threshold of the latency values noted to be associated 


only the ` 


with: vital sign changes and is well above’ those values. 


noted to be associated with brain damage. In some of 
those perinates incorrectly. predicted. to have. low - 


Apgar scores, oxygeration may have improved during 


the variable time between the labor room and the de-. 
livery. However, the finding of one low-Apgar score’ | 


infant with an average DDI of 25 seconds argues that 


the correct threshold DDI value for the human fetus is 


likely in the range of 26 seconds. Therapeutic efforts : 
(oxygen administration and more favorable.maternal : 


positioning) for many of these fetuses were prompted 


by clinical interpretation of the fetal monitor output. ` 


However, no attempt was made to correlate those peri- 
. ; pates predicted by computer to have low Apgar | scores 


with those considered on ‘the basis of clinical data t to 
have fetal distress. 


Although no scalp or. cord oxygen or pH studies were" 


done, those perinates who endured hypoxia long 


Apgar scores. The fact that each perinate whose last 


‘average DDI, was greater than 26 seconds did receive a 


enough to develop acidosis would have been’ less likely . . 
to respond to resuscizative efforts during. the. first min- 
ute. of life? and. thus were more likely to receive low . 


high Apgar score argues that the development of se- ^ 


vere distress is not an abrupt process,?? one not likely to 


develop during the few minütes between leaving the : 
. labor room and the time of delivery. Factors other than 
hypoxia during labor can be associated with low Apgar 
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results to note that on our high-risk delivery service: (1) 


livery is usually by pudendal block, , supplemented with 


inhalation nitrous oxide. and oxygen; (3) anesthesia , 


for cesarean section is usually balanced, general oro-. 
tracheal (sodium thiopental, curare, and succinylcho- 


line for. induction of anesthesia; nitrous oxide and..- 
oxygen for maintenance); and (4) difficult breech and 


midforceps operations are discouraged. i 
Although this study was conducted with a large re- 


search computer, the capabilities. for DDI computa- ' 


tions can be inexpensively built into a compact unit 


“which can be used in. conjunction with . standard: 
monitoring equipment. Efforts are now being made to 
g develop such a unit | 3 C d 7 : 
. In conclusion, we have. divelübed a system which: 
. computes the DDI, a physiologically conceived, com- 


puter-derived parameter which is théoretically predic- 
tive of fetal oxygenation. The DDI is displayed on line’ 
on a contraction- -by-contraction basis, may be derived 
from a variety of FHR-UC moniitoririg techniques, | 
and functions even ‘with "noisy" 


system should allow. the' early identification 
tentially: damaging fetal hypoxia. The blind, 
trial relating the highly significant ability of DDI to 
predict: Apgar scores was undertaken as confirmatory 
evidence that' the distressed perinates indeed come 


from the low- DDI group. The ultimate confirmation | 


of the óxygenation-predicting ability of the DDI tech- 


. SCOTÉS. Therefore, i it is important in considering these | 


. labor analgesia i is generally i in the form cf small doses | 
of-intr avenous narcotics; (2) anesthesia for vaginal de>’ 


input’ signals „and . 
with nohedited data. The clinical application of. this’ 
of ` po- 


chnical: °° 


nique must await the development of continuous and . 


reliable Po; monitoring capabilities. 
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A modern approach to management of pregnant diabetics: 
A two-year analysis of perinatal outcomes 
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Increased understanding of maternal-fetal carbohydrate homeostasis together with modern 
perinatal technology now provides a more rational basis for obstetric management of the 
pregnant diabetic patient. These concepts were applied at MacDonald House in the care of 
96 diabetic pregnant women over a two-year period. Pregnancy outcomes were compared 
with prior experiences with the same group of women. The perinatal mortality rate was 
reduced from 13.5 to 4.2 per cent, and the rate of macrosomia (infants large for gestational 


age) was reduced from 30.9 to 17.7 per cent. Patients with gestationa! diabetes, with a 
prior loss rate of 8.3 per cent, suffered no losses in the current series. Maternal age was 
not found to correlate with an urtoward outcome in this subgroup. (Am. J. OBSTET. 


GYNECOL. 128: 606, 1977.) l i 


THE ASSOCIATION of diabetes mellitus with preg- 
nancy remains a significant contributor to perinatal loss 
and morbidity. In 1973, there were 443,000 reported 
cases of diabetes among women of childbearing age in 
the United States. Many more women are not identi- 
fied as diabetic until they become pregnant. Recent 
estimates suggest that overt and chemical diabetes to- 
gether complicate as many as 2.8 per cent of all preg- 
nancies and, at most centers, the perinatal mortality 
rate in this group remains fourfold to fivefold higher 
than in the normal population of pregnant women. 

The opportunity of achieving a significant reduction 
in perinatal mortality rates and morbidity for pregnant 
diabetic women now exists. Several recent reports have 
described principles of care through which the 
perinatal mortality rate for the diabetic pregnancy may 
approximate that of the normal pregnancy. The newer 
approaches to management emphasize improved 
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screening and identification of gestational diabetes,” 
rigid control of maternal blood glucose levels to ap- 
proximate the normal physiologic state of preg- 
nancy,” © close surveillance of mother and fetus, and 
avoidance of unnecessary prematurity by individualiza- 
tion of timing and mode of delivery.’ 

These principles of care have been combined into a 
total perinatal approach for the pregnant diabetic pa- 
tient. They were introduced as a unified concept at 
MacDonald House, University Hospitals of Cleveland, 
in 1973. The current study was undertaken to evaluate 
the impact of this total approach on pregnancy out- 
comes for diabetic women delivered of infants over the 
two successive years. 


Material and methods 


MacDonald House serves as a component of a re- 
gional perinatal network for the greater Cleveland 
community. Its patient population includes women 
from varied socioeconomic backgrounds whose care is 
provided in both clinic and priva:e settings. A fulltime 
perinatal team receives high-risk referrals from the 
surrounding region, advises the resident staff, and is 
available to private physicians for consultation in the 
management of pregnancy complications. This peri- 
natal team includes obstetricians, nurses, neonatolo- 
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gists, a nutritionist, and an internist with special ex- 
pertise in medical complications of pregnancy. 

Total perinatal approach. During the period of 
study, the total perinatal approach for diabetic women 
included the following compcnents. 

Identification. The importance of identification of the 
gestational diabetic was stressed. Active screening was 
encouraged, and oral glucose tolerance tests were rec- 
ommended for all pregnant women with clinical fac- 
tors suggestive of potential gestational diabetes. Pa- 
tients with a family history of diabetes, obesity, a prior 
infant weighing over 4,000 g-ams, prior unexplained 
stillbirth, neonatal, death or congenital anomaly, 
glycosuria in a second fasting urine specimen, or hy- 
dramnios were screened early in pregnancy and again 
after the thirtieth week of pregnancy if the initial 
screen was negative. The standard criteria of O’Sulli- 
van and Mahan® were employed in interpreting the 
results of the oral glucose tolerance tests. To make the 
diagnosis of gestational diabetes, two or more values 
equal to or exceeding the following whole-blood glu- 
cose concentrations were required: 90 mg. per deciliter 
fasting, 165 mg. per deciliter at one hour, 145 mg. per 
deciliter at two hours, and 125 mg. per deciliter at 
three hours. 

Rigid control of maternal blood glucose concentrations 
throughout pregnancy. A program of rigid control of 
blood glucose concentrations was applied to patients 
with both overt and gestational diabetes, with a goal of 
normal blood glucose throughout the day. On an am- 
bulatory basis, fasting blood glucose concentrations 
under 100 mg. per deciliter and postprandial levels 
approximating 120 mg. per deciliter were sought. Nu- 
tritional counseling was provided, and a 2,000 to 2,400 
calorie American Dietetic Association diet was recom- 
mended for most women. 

Ambulatory management was supplemented by the 
liberal use of hospitalization for both clinical evalua- 
tion and control of blood glucose concentrations. The 
gestational diabetic patient was considered under ade- 
quate dietary control only if mean preprandial blood 
glucose concentrations of 100 mg. per deciliter were 
achieved throughout the day. In the hospital, daily 
blood glucose concentrations were measured prepran- 
dially at 8:00 a.m., 11:00 a.m., 4:00 P.M., and 9:00 P.M. 
Levels between 70 and 120 mg. per deciliter were 
sought, and, when diet alone failed to maintain the 
blood glucose concentrations in this range, insulin 
therapy was initiated. 

The insulin-dependent diabetic patient was super- 
vised in the hospital by the same regimen of blood 
glucose profiles. To accomplish the objectives of con- 
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trol, most of these women were treated with combina- 
tions of short- and intermediate-acting insulins. Dos- 
ages were split and administered prior to the morning 
and evening meals. 

Antenatal surveillance of mother and fetus. The im- 
portance of early and aggressive management of re- 
lated pregnancy complications such as pre-eclampsia, 
pyelonephritis, and polyhydramnios was stressed. 
Early hospitalization was encouraged when evidence of 
these complications developed. 

Fetal surveillance for the ambulatory patient in- 
cluded ultrasonography in the midtrimester for early 
documentation of fetal age and biweekly 24 hour uri- 
nary estriol determinations after the thirtieth week. 
Predelivery hospitalization was employed routinely for 
the insulin-dependent diabetic patient at 34 to 35 
weeks and for the gestational diabetic patient with late 
diagnosis, evidence of poor control, or developing 
pregnancy complications. During this hospitalization, 
daily urinary estriol levels were measured, and an- 
tepartum electronic monitoring of the fetal heart rate 
by stressed and nonstressed techniques was employed 
periodically. 

Timing and mode of delivery. The time and mode of 
delivery were individualized, with the principal objec- 
tive being delivery at term and the avoidance of fetal 


stress. The well-controlled, ambulatory gestational di- 


abetic woman was allowed to await the onset of labor. 
For patients requiring predelivery hospitalization, 
weekly amniocenteses for evaluation of fetal pulmo- 
nary maturity (by lecithin-sphingomyelin ratio and 
foam stability test) were usually initiated at 36 weeks, 
although flexibility was maintained, depending upon 
the individual clinical circumstances. Patients with 
hypertension, poor obstetric histories, inadequate di- 
abetic control, or suggestion of fetal jeopardy by sur- 
veillance techniques had amniocentesis initiated ear- 
lier, whereas the procedure was delayed with evidence 
of optimal maternal-fetal status. 

Vaginal delivery following spontaneous onset of 
labor or by induction under favorable conditions was 
encouraged for most patients without prior cesarean 
section. Patients with prior cesarean section were usu- 
ally delivered by repeat cesarean section after fetal 
pulmonary maturity had been documented, unless 
obstetric complications or evidence of fetal jeopardy 
forced earlier intervention. 

Analysis of pregnancy outcomes. A retrospective 
review of all diabetic pregnancies with delivery at 
MacDonald House, in 1974 and 1975, was undertaken 
through a review of both maternal and neonatal charts. 
Disease was classed according to the White classifica- 
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Fig. 1. Histogram of numbers of diabetic women delivered of 
infants in the 1974 to 1975 series plotted against completed 
weeks of gestation. The height of a bar represents the total 
number of patients delivered during that week. The dark 
shaded zone denotes the Class A diabetic patients, and the 
light shaded zone depicts all insulin-treated diabetic patients. 


tion. For patients with both overt and gestational 
diabetes, the detailed outcomes of past pregnancies 
were recorded. For the pregnancies occurring during 
the two-year study period, an analysis was made of 
maternal age and parity, infant birth weight, gesta- 
tional age at delivery, mode of delivery and indications 
for delivery, perinatal death, and neonatal morbidity. 

To evaluate the impact of the total perinatal ap- 
proach described, pregnancy outcomes for the study 
period were compared with the pricr pregnancy expe- 
riences of the same population of diabetic women. 
Statistical analysis was performed with standard tech- 
niques for measuring confidence intervals on pro- 
portions.? 


Results 


Incidence. Table I depicts the incidence of diabetes 
among the 4,371 women delivered of infants in the 
two-year period of study. A total of 96 diabetic preg- 
nancies were encountered, for an incidence of 2.2 per 
cent. Sixty-eight women (1.6 per cent) had gestational 
diabetes identified. 

Distribution by White classification. Table II de- 
picts the distribution of diabetic pregnant women by a 
modified White classification. Patients with gestational 
diabetes requiring insulin therapy to maintain normal 
blood glucose concentrations were grouped separately 
as "Class A/B." Nine of the 68 patients with gestational 
diabetes (13.2 per cent) fell into this category. 

Distribution by age and parity. The pregnant di- 
abetic women ranged in age from 18 to 42 years. 
Sixty-five women were age 25 or older. Among the 
known insulin-dependent diabetic patients, 16 (57 per 
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Table I, Experience at MacDonald House, University 
Hospitals of Cleveland, with 4,371 pregnancies 
(1974 to 1975) 





Diabetes 


Gestational’ — 44(1.67%)  24(1.38%) 68 (1.56%) 
Prepregnancy 10 (0.38%)  18(1.04%) 28 (0.64%) 
Total 96 (2.2%) 


Numbers in parentheses denote per cent incidence. 


Table II. Outcome of 96 diabetic pregnancies, 
MacDonald House (1974 to 1975) 


A . 35 24 59 
A/B* 9 0 9 
B 9 3 (1) 5 (1) 
C 5 (1) 8 (1) 13 (2) 
D 3 5 8 
F-R 0 2 (1 2 (1) 
Totals 54 (1) 49 (3) 96 (4) 


Numbers in parentheses denote perinatal deaths. 


*Class A/B denotes patients with gestational diabetes re- 
quiring insulin therapy to maintain normal blood glucose 
concentrations. l 


cent) were over age 25, whereas among the gestational 
diabetic patients 49 (72 per cent) were over age 25. 
These rates were not significantly different. 

There were 26 primigravid women in the series. 
Fifty-two of the gestational diabetic women and 18 of 
the prepregnancy insulin-dependent diabetic women 
were parous. 

Gestational age at delivery. Fig. 1 depicts the distri- 
bution of gestational ages of all patients studied at the 
time of delivery. These are calculated from the last 
menstrual period and clinical evaluation of the mother 
rather than by neonatal examination. Sixty-seven per 
cent of all patients were delivered of infants at or be- 
yond 38 completed weeks’ gestation. Among the pa- 
tients receiving insulin therapy, 46 per cent were deliv- 
ered between 38 and 41 weeks’ gestation. Deliveries 
prior to 38 weeks included 12 live births following 
spontaneous labor, three stillbirths (all prior to 37 
weeks), three repeat cesarean sections after documen- 
tation of pulmonary maturity, and 13 which required 
medical intervention by induction of labor or cesarean 
section. Of the latter group, seven had prior documen- 
tation of pulmonary maturity. 

Mode of delivery. Seventy-three per cent of all pa- 
tients without prior cesarean section were delivered : 
vaginally. Among the insulin-dependent diabetic pa- 


* 
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Table III. Prior pregnancies* among 70 parous 
diabetic women 








A 84 (6) 30 (2) ` 114 (8) 
A/B 19 (3) ae 19 (3) 
B 10 (2) 8 (2) 18 (4) 
C 5 (2) 7 (2) 12 (4) 
D 1 (1) 6 (3) 7 (4) 
F-R à Le | 

Totals 119 (14) 52 (9) 171 (23) 


*Beyond 20 weeks’ gestation. 
tNumbers in parentheses denote perinatal deaths. 


Table IV. Perinatal mortality rates of diabetic 
pregnancies: Comparison of 1974 to 1975 
series with prior pregnancies 





Perinatal 
mortality 
rale 


4.2%* 





All cases of diabetes (1974-1975) 96 4 


Prior pregnancies of 52 parous 133 ll 8.3% 
patients with gestational 
diabetes 


Prior pregnancies of 70 parous 171. 29  13.5%* 


patients with gestational and 
insulin-dependent diabetes 


*P « 0.004. 


tients, this was accomplished in 62 per cent. All but one 
of the 13 women with previous cesarean sections 
underwent repeat section. 

Perinatal mortality rates. The perinatal mortality 
rates among the 96 patients are shown in Table II: 
There were no losses in the group of gestational 
diabetic pregnancies (Classes A, A/B). Three still- 
births and one neonatal death in a premature infant 
with necrotizing enterocolitis comprised a perinatal 
mortality rate of 4.2 per cent. During the same period 
of time, a 1.4 per cent mortality rate was observed for 
all infants weighing more than 1,000 grams delivered 
at MacDonald House. 

A comparison of perinatal mortality rates with 
prior pregnancy outcome. In Table III, the prior 
pregnancy outcome of all parous women studied is 
listed. The prior pregnancies were grouped according 
to the patient’s White classification in 1974 and 1975. 
The 70 parous women had a total of 219 prior preg- 
nancies. Forty-eight of these pregnancies terminated 
in spontaneous or induced abortion; therefore, 
there were 171 potential live births. Among these 171 
pregnancies, 23 perinatal deaths occured (13.5 per 
cent). 

Table IV contrasts the perinatal mortality rate dur- 
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Table V. Neonatal macrosomia among diabetic 
pregnancies: Comparison of 1974 to 1975 
series with prior pregnancies 

















Preg- | LGA infants 
nancies (Ninetieth Infants > 
(No.) percentile) | 4,000 grams 








1974-1975 96 96 17 (17.7%)* 10 (10.490) 
Prior preg- 70 171 53(80.995y* 32 (18.790)* 
nancies 
*P « 0.007. 
TP « 0.05. 


Table VI. Prior pregnancy outcomes in patients with 
gestational diabetes with relationship to maternal 
age* (No. = 133) 
















Perinatal | LGA mjants 





Maternal mortality (Ninetieth Infants 
age rátes percentile) | 4,000 grams 
«25 79 7 (8.9%) 22 (27.8%) 16 (20.196) 
=25 54 4 (7.4%)  20(37.0%) 12 (22.2%) 


*Difference not significant for all outcomes. 


ing the study years with the prior pregnancy results. In 
the group of 52 parous women with gestational dia- 
betes, there had been 11 perinatal deaths among 133 
potentially viable pregnancies (8.3 per cent), compared 
to zero losses in the current series (p < 0.006). 

The observed over-all mortality rate of 4.2 per cent 
in the 1974 to 1975 series was significantly lower than 
the past rate of 13.5 per cent (p < 0.004). 

Incidence of macrosomia. The incidence of mac- 
rosomia in terms of infants who were large for gesta- 
tional age (LGA) by Colorado intrauterine growth 
curves and excessive-sized infants (>4,000 grams) is 
shown in Table V. In the 1974 to 1975 series, a 10.4 
per cent incidence of infants greater than 4,000 grams 
occurred among the diabetic pregnancies in contrast to 
a 5.3 per cent rate among all infants delivered during 
the same period. 

Significantly decreased rates of both LGA and 
excessive-sized infants were observed in the study years 
compared with the patients’ prior pregnancy experi- 
ences. 

Maternal age and perinatal outcome among women 
with gestational diabetes. The 133 prior pregnancies 
of the women with gestational diabetes are grouped 
according to maternal age at the time of each delivery 
(Table VI). The frequency of perinatal deaths and 
macrosomia among women younger than age 25 did 
not differ significantly from that for women age 25 or 
older. 
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Comment 

Although precise figures for the incidence of dia- 
betes in pregnancy are lacking, O'Sullivan and associ- 
ates? have estimated that an active screening program 


will identify as many as 25 diabetic women per 1,000: 


pregnancies. The percentage of women with gesta- 
tional diabetes exceeds that of known insulin-depen- 
dent women by as much as four- to five-fold. The ob- 
served incidence of 22 cases of diabetes per 1,000 de- 
liveries in this two-year series closely approximates this 
estimate although the proportion of known prepreg- 
nant diabetic women is unusually high. This reflects 
community referral to a regional perinatal center. 'The 
identification of gestational diabetes in 1.56 per cent of 
all patients, including both middle-class and indigent 


women, resulted from an institutional effort at active - 


identification. Nevertheless, since glucose tolerance 
testing was mainly performed for patients manifesting 
clinical features suggestive of potential gestational 
diabetes? and was not applied uniformly to the entire 
population of pregnant women, the actual incidence 
may be presumed to have been even higher. 

Although some controversy has existed over the 
significance of gestational diabetes with regard to 
perinatal outcome, O'Sullivan and associates con- 
firmed an increased incidence of perinatal deaths, 
macrosomia, and pregnancy complications in a large 
prospective clinical trial. In the single largest reported 
clinical series of pregnant diabetics, Pedersen and col- 
leagues!! described an over-all perinatal mortality rate 
of 5.4 per cent for infants of women with gestational 
diabetes (White's: Class A), unchanged over a 30 year 
span and far exceeding the normal perinatal mortality 
rate in Denmark. The report of the National Commis- 
sion on Diabetes suggests that, in 1973, as many as 
4,500 infants died in the United States as a result of 
perinatal loss associated with undiagnosed or un- 
treated gestational diabetes.’ It is noteworthy that the 
women identified and managed as gestational diabetics 
in the current series had experienced an 8.3 per cent 
perinatal mortality rate in their prior pregnancies, with 
a 20 per cent rate of macrosomia among their off- 
spring. 

In an attempt to define a high-risk subgroup among 
patients with gestational diabetes, O'Sullivan and co- 
workers? emphasized the importance of maternal age. 
In their population, women over the age of 25 ac- 
counted for most of the increased perinatal loss associ- 
ated with gestational diabetes. Furthermore, it was this 
group which appeared to benefit from insulin treat- 
ment. The MacDonald House data reveal no clear re- 
lationship between maternal age and either perinatal 
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deaths or macrosomia. In fact, more:than half of the 
perinatal deaths and excessive-sized infants in the past 
pregnancy experience of these women with gestational 
diabetes occurred among those under 25 years of age. 
These data strongly suggest that age per se is not a 
major influence on perinatal outcome and, therefore, 
should not be the principal criterion for instituting 
therapy. 2: 

For many years, good control of the maternal blood 
glucose concentration has been considered important 
for the prognosis of the fetus of the diabetic mother." 
However, there have been wide differences of opinion 
as to what constitutes good control. Recently, Gillmer 
and associates? provided data describing hourly blood 
glucose concentrations for normal women and for 
those with chemical or overt diabetes during preg- 
nancy. In normal pregnancy, the mean plasma glucose 
concentration remained below 100 mg. per deciliter 
throughout. the day, except during the first hour fol- 
lowing.a meal. À most striking finding was the con- 
stancy of the maternal plasma glucose concentration, 
providing the fetus with an equally constant glucose 
environment. This profile provides a rational goal for 
the management of both gestational and overt diabetes 
during pregnancy. 

For the gestational diabetic woman, the normaliza- 
tion of blood glucose concentrations may be attempted 
initially with dietary management. However, to main- 
tain mean preprandial blood glucose levels below 100 
mg. per deciliter throughout the dav, some gestational 
diabetic patients will require insulin. In this series, nine 
of 68 gestational diabetic women were treated with in- 
sulin on this basis. No perinatal losses occurred among 
any of these 68. Together with the series of 84 cases of 
gestational diabetes similarly managed by Khojandi 
and associates, these data point to the beneficial ef- 
fects of attempting to reproduce for the gestational 
diabetic woman the physiologic glucose profile of 
pregnancy. 

This objective is also desirable for the insulin- 
dependent pregnant diabetic woman. Móller? reported 
a perinatal mortality rate of 2.1 per cent in a series of 
diabetic pregnant women in wbom blood glucose 
concentrations were maintained close to 100 mg. 
per deciliter. Karlsson and Rjellmer? noted that their 
mortality rates could be directly correlated with mean 
maternal blood glucose concentrations and that, when 
they achieved mean concentrations below 100 mg. per 
deciliter, a reduction in the perinatal mortality rate to 
3.8 per cent was accomplished. With higher levels of 
blood glucose, the mortality rate increased four- to 
six-fold. Essex and associates! reported on 100 di- 
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abetic women in whom the mean preprandial blood 
glucose concentrations approximated 100 mg. per 
deciliter and in whom no perinatal loss occurred. 

The over-all perinatal mortality rate in the present 
study was 4.2 per cent. This was considerably better 
than the past pregnancy experience of the same 
women in which a 13.5 per cent loss had occurred. 
Furthermore, three of the four perinatal deaths in the 
current series were among patients whose physicians 
had not yet been convinced about the efficacy of rigid 
blood glucose control; therefore, these patients were 
maintained throughout pregnancy without blood glu- 
cose control as rigid as has Seen advocated. 

Achieving this degree of control for White Classes B 
to F diabetes is often costly and difficult. Most patients 
require prolonged antenatal hospitalization; and fre- 
quent blood glucose determinations are needed. Care- 
ful manipulation of the insulin dosage is best accom- 
plished by an experienced team. The use of split doses 
of combined NPH and crystalline insulin facilitates 
regulation and helps to minimize excessive variability 
in glucose levels at various times during the day and 
night. Nevertheless, our experience is consistent with 
that of Gillmer and associates? who found that, despite 
intensive effort at rigid control, the diurnal variability 
of glucose for these diabetic women was nearly three 
times that of normal patients. Without such intensive 
therapy, the deviation from the normal glucose profiles 
can be anticipated to be grossly exaggerated. 

À reduction in the perinatal mortality rate cannot be 


viewed as the sole benefit to be derived from the nor-’ 


malization of maternal blood glucose. Parameters of 
neonatal morbidity, such as the incidence of mac- 
rosomia and the complications of prematurity (notably, 
respiratory distress syndrome (RDS)), are also impor- 
tant. Yerushalmy,” in an analysis of 400,000 births, 
observed an increase in neonatal mortality rates and 
morbidity for babies born weighing in excess of 4,000 
grams. Other studies have indicated that excessive- 
sized infants are more prone to the development of 
obesity in later life. Despite the more frequent use of 
cesarean section in the maragement of large babies, 
obstetric catastrophes from disproportion and shoul- 
der dystocia still persist. 

Maternal hyperglycemia leads to fetal hyperglycemia 
and to fetal hyperinsulinemia associated with pancre- 
atic beta cell hyperplasia.* Insulin has been viewed as 
the principal "growth hormone" of fetal life. Elevated 
insulin concentrations result in increased adipose tis- 
sue deposition, and the macrosomia of the infant of 
the diabetic mother is principally the result of exces- 
sive fat storage. This usually develops after 28 weeks 
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of gestation. Therefore, the normalization of mater- 


nal blood glucose concentrations, particularly during 
the third trimester, should permit a reduction in 
birth weights for infants of diabetic mothers. Oakley” 
reported that a decrease in mean birth weight was 
correlated with meticulous control of diabetes, and 
O'Sullivan and associates found that the percent- 
age of large babies could be significantly reduced 
among insulin-treated gestational diabetic women. Op- 
perman and associates!" reported that insulin therapy 
resulting in excellent blood glucose regulation was 
necessary before the incidence, of macrosomia de- 
creased. 

In the current series, efforts at avoidance of mater- 
nal hyperglycemia resulted in a 10.8 per cent incidence 
of infants of diabetic mothers weighing 4,000 grams or 
more. This contrasted with the 18.7 per cent incidence 
of excessive-sized infants in these patients’ prior preg- 
nancies, and the difference in rates was significant 
(p « 0.05). During the two-year study period, the inci- 
dence of such large babies among all births at Mac- 
Donald House was 5.3 per cent. Influences other than 
fetal hyperinsulinism play a role in determining infant 
birth weights, but this etiologic factor is amenable to 
treatment. 

A reduction in the incidence of macrosomia is one 
factor facilitating the prolongation of gestation for the 
diabetic woman and the avoidance of unnecessary 


_premature delivery. Whereas routine preterm delivery 


for diabetic mothers aims at reducing late-pregnancy 
stillbirths, it results in increased neonatal complications 
and deaths. The intensive control of maternal blood 
glucose levels throughout pregnancy together with 
current techniques for evaluating fetal well-being and 
maturity provide the opportunity of minimizing these 
untoward events. In this series, 67 per cent of all di- 
abetic women had pregnancies which went to term (38 
to 42 weeks), including 46 per cent of those receiving 
insulin. Most of the patients delivered of infants prior 
to term had either spontaneous onset of labor or 
documented fetal pulmonary maturity. As a result, a 
low incidence of neonatal complications such as RDS. 
and metabolic problems was observed. Although 11 in- 
fants demonstrated mild and transient respiratory 
distress, only one developed severe RDS requiring 
ventilatory assistance. Hypoglycemia documented in 
14 infants responded promptly to oral or intravenous 
glucose. None of these infants required prolonged 
intravenous therapy. 

Extending the gestational period for both overt and 
gestational diabetic women and avoiding macrosomia 


_ make unnecessary a policy of routine cesarean section. 
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Individualization of management permits the spon- 


taneous onset of labor for many women and successful 


induction of labor for others. Vaginal delivery can be 
achieved for the majority of diabetic women, and this 
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Discussion 


DR. DoNALD M. SHERLINE, jackson, Mississippi. 
Management of the pregnant diabetic patient has 
evolved into three areas of concern: (1) diabetic, (2) 
maternal/obstetric, and (3) fetal. 

In this presentation, the MacDonald House staff has 
demonstrated how, with rigid control of all three areas, 
a successful pregnancy can ensue for most diabetic 
women without evidence of maternal vascular disease. 

The philosophy is not new. In 1956, Eastman’ wrote: 
“The main objective in the management of diabetes 
complicated by pregnancy is rigid control Lu the dis- 
ease" —the emphasis is Eastman’s. 

The authors have presented a very rigid program 
utilizing frequent hospitalization and split and com- 
bined types of insulin. This is a sophisticated approach. 
They utilized both the mean and the range of blood 
glucose for control. I would like to ask the authors: (1) 
Which do they feel is more important—the range of 
levels or the mean? (2) What range of mean values is 
acceptable? In their paper, only a single value of 100 
mg. per deciliter was given. 

The authors have also emphasized the continuing 
surveillance of the gestational diabetic patient with con- 
trol of blood sugar—a point often neglected once the 
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represents an important step in further normalizing 
the perinatal experience for the diabetic mother and 
infant. 
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diagnosis has been made. The authors might also use 
A/ID (insulin dependent) instead of AB for insulin- 
dependent Class A diabetes. ` 

We cannot discuss the maternal/obstetric problems 
other than the cesarean section rate, as the paper only: 
addresses itself to perinatal problems. 

However, it is interesting to compare the 27 per cent 
cesarean section rate with the 24 per cent rate reported 
by Greenhill? for the Chicago Lying-In Hospital in 
1960. Itis only fair to mention that in other institutions 
at that time the reported cesarean section rate was 
much higher. 

We now come to the third area—the perinatal one. 
Has the 20 years between Eastman’s' comment and the - 
present paper added anything? The answer would ap- 
pear to be yes. Eastman! quoted a 15 to 25 per cent rate 
of macrosomia. In the current series the incidence was 
10 per cent. Certainly, also, the perinatal mortality 
figures are better and we should not neglect the 
fact that three of the four perinatal deaths did occur 
in women with poorly controlled diabetes, by Mac- ' 
Donald House standards. It would be interesting to 
have a more critical analysis of those patients with large 
babies and perinatal loss. 

Were there other patients in the MacDonald House 


i ty ta p 
* A - : 29^. vi k 
n J Se , 
'. Volume 128 - . RU m wm de 
ber 6 T E BP car af ^ : : 
Number Rs ds : ' vica : E 
5 z b 4 = a ` 
^ a , F 7 r 


2. Greenhill, J. P.: Editorial comment, 
^ "Obstetrics and Gynecology, Chicago, 1961,. Year. Book 


to 2 č = 


1 


study, besides the three with perinatal loss, who. did not l 


participate in the study? What were their results? ` 


We must now look àt how the reduction in perinatal: 


deaths and morbidity was achieved. Determination of 3 


the optimal time for delivery was as important in 1959 


to 1962 as it is now. As we recall, one attempt involved | 
selecting thé statistical point when survival appeared to ` 


be highest and using this.as an empiric time for deliv- 
ery. This leads to different empiric times?“ and, since 
pregnancy dating was done clinically arid maturity 


studies were not done, a high incidence of. iatrogenic 


prematurity resulted. 


At the same time; Eastman, Greenhill,” and ti: 


ers*"5 advocated a clinical approach to delivery and. ': 


utilized either a deterior ating clinical situation or cervi- 
cal readiness for labor as the criterion for delivery. 


.. We have now added a third set of parameters: fetal, ; 
maturity and health studies. This assumés reliability of: 
the methods. Yet, there is a slightly increased range of 


maturity for the given biparietal diameter in diabetic 
pregnancies: There may be delayed maturity. Estriol 
determinations and stressed and nonstressed monitor- 
ing are. all subjected to some error. However, in gener- 


4 


al, in well-run institutions such as MacDonald House, 


we assume these tests are reliable or we. would not uti- 
lize them. y 
`- This, then, leads to an actiori line: 0 a TE 


clinical situation, (2) a deteriorating intrauterine envi-: 
ronment, (3) maturity and cervical readiness for labor, m 


or (4) maturity alone. 


How important did the’ MacDonald House staff be- - 
lieve their fetal management program was to this - 
"present study? It is not outlined in the manuscript. i ' _ 

Last, and’ an important point, if fetal management. 
was important, why, in the presence of indicators of: 
fetal. jeopardy, was amniocentesis repeated for deter- 
mination of maturity? Why did the authors not pro- i 


ceed with delivery of the infant? 
I enjoyed the paper and it should be regarded as an 


example.of what excellent cooperation one can expect: 


between all. professionals and their patients in the 


management of diabetic pregnancies. E 
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DR. Joli I: DUHRING, Lexington, Kentucky, The: 


authors of this paper are to be congratulated on, a 


commeridably ` low perinatal death rate. They encoun-. 
tered no perinatal deaths i in their Class A diabetic pa- 
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‘tients and only four perinatal deaths in 28 insulin- 


' dependent diabetic patients..It should be noted that 


X3 


three of. these four deaths were in private patients 


where: ‘the authors admit the attending physician was 
' not completely convinced of the efficacy of "tight con- 


etrol" ^ 


^ 


| There i is a big improvement. in perinatal death rates 
when compared to previous pregnancies in these same 


~ patients..In 52 previous pregnancies in the patients 
with gestational diabetes, there was an 8.3 per cent 
"perinatal death rate; and in the entire group of diabetic 
. women, when 70 previous pregnancies were consid- 
' éred, thé perinatal death rate. was 13.5 per cent. Obvi- 
' ously; this is not necessarily a statistically valid control 


. but gives some indication of the improvement in fetal 
survival offered by. the 2122 advocated by the au- 


thors.: 

I think. all authorities. agree that coder is needed in 
diabetic j pregnancies, but there seems to be no common 
agreement on what is "good control." The authors state 


, that in their experience good control is “normal” blood 


> sugar and define this as being | between' 70 and 120 mg. 


per deciliter. I suspect that if preprandial blood sugar 
was 120 then the two-hour postprandial blood sugar 


was probably considerably above this. At the University 
-of Kentucky in Lexington we have been in the habit of 


_controlling our patients’ two-hour postprandial blood 
. sugar and attempting to keep it at less than 120 mg. per 
. deciliter, The authors advocated the use of preprandial 


blood | sugar. values in hospitalized patients, and I would 


«be interested 3 in RDUM Dr. Merkatz: s reason for this 
| choice. . 


d think. there is general agreement that hyper- 
glycemia leads to ‘macrosomia and neonatal hypo- 


._ glycemia. Certainly, no one would argue that hyper- 


glycemia. predisposes, to ketoacidosis. However, we 
`: must hot have starvation in an attempt to get good 
control: ‘The work of Churchill and associates! has 


shown.that any degree of ketosis, whether from starva- 


, tion or from diabetic: hyperglycemia, has a deleterious 


effect on the intellectual function of the I GPSpRIDE: of 


these complicated pregnancies. 


_ My major concern with the present report is the tim- 
ing of delivery. Fig. 1 depicts the hypothetical dilemma 


` of high-risk. pregnancy, and is modified from original 


| data for. diabetic pregnancy by Hagbard. ? We can see 


that the stillbirth rate increases as gestation increases, 


so. that. at term in diabetic pregnancy some authors’ 
have Teported an intrauterine fetal death rate of as 
high; as 25 per cent. Also, Yssing's* work has shown that 
the progeny of pregnancies with low estriol have a 


greater. risk. of cerebral damage when tested later i in 


' life.. à ` Mamm 


. The answer to this. dilemmas is buius Deliver the 


fetus earlier, and put him in‘ the nursery where he can 


_ directly receive oxygen and nutrition. When this has 
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Fig. 1. Hypothetical dilemma of high-risk pregnancy. 

\ 
primarily because of immaturity of the neonatal 
lung. \ 

Previously, it was arbitrarily chosen to deliver these 
patients where the two lines intersected at 36 to 37 
weeks. I don’t think that at this point we have any rea- 
son to continue to be empiric or arbitrary in delivering 
the infants of these patients with severe complications. 
Several years ago, we examined the cause of death of 
neonatal progeny and found that over half of the 
- deaths were’ due tc respiratory disease. 

At the present time, we can accurately depict the 
maturity of the fetus by amniotic Huid studies; there- 
fore, it is our contention that these high-risk babies 
should be delivered as soon as possible after maturity 
has been reached. The only thing that can happen by 
leaving the pregnancy in situ is that the uterine envi- 
ronment will deteriorate even though we are carefully 
monitoring that parameter with urinary estriols and 
stressed electronic fetal monitoring. 

I think that we have evidence in our data as well as 
evidence from the literature that vaginal delivery may 
be physiologically preferable to cesarean section, and I. 
certainly would not argue that psychologically vaginal 
delivery is preferable. My question for Dr. Merkatz is 
whether he encountered an increase in morbidity, such 
as aspiration pneumonia, when he allowed pregnancies 
to go as long as 42 weeks. It is our custom to deliver 
these high-risk pregnancies as soon as the fetus is ma- 
ture. We give them an adequate trial at induction of 
labor, and only if medical or obstetric complications 
intervene do we resort to cesarean section. 

It is hoped the authors will continue this study so 
that in 5 years they can come before this society and 
present the results from over 109 insulin-dependent 
diabetics, and find results comparable to their first 26 
patients. 
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R. FRANK H. BOEHM, Nashville, Tennessee. We re- 
cently reviewed our insulin-dependent diabetic pa- 
tients at Vanderbilt and included only those who were 
insulin dependent or who had complicated Class A 
diabetes. This totaled 31 patients, approximately the 
same number as Dr. Merkatz had in Cleveland. We 
have had no perinatal losses in this group, but we had 
perhaps more of a tight control on these women since 
almost all of them were service patiénts. 

I have a question for Dr. Merkatz. Of the four 
perinatal deaths in his group, were there any signs 
other than the lack of diabetic control that might have 
helped delineate the fact that death was impending? 
lhat is, was the oxytocin challenge test done? When 
was this done? Were the results positive or negative? 
Were the estriol levels low or dropping? Since we have 
not yet had a death, I would be very curious as to 
whether the tests we are doing so repetitively are 
indicative of impending. fetal death in the diabetic 
patient. 

DR. ROBERT P. JOHNSON, Springfield, Illinois. Un- 
der the second point of their model program, the 
authors refer to the úse of the screening techniques of 
O'Sullivan. Their paper reports an incidence of gesta- 
tional diabetes of 1.8 per cent, which agrees with the 
frequently reported incidence of between 1 and 2 per 
cent. The criteria used to establish this incidence may 
be in error, leading to identification of fewer patients. 

With the criteria of O'Sullivan, with a 50 Gm. glucose 
load, we were able to establish an incidence of gesta- 
tional diabetes of 6 per cent in a private patient popula- 
tion. Of 1,184 patients screened, 299 were identified as 
potential gestational diabetics. With the three-hour, 
oral glucose tolerance test, 71 patients, or 6 per cent, 
were identified as gestational diabetics. A total of 44 
patients had previous pregnancies, and there was an 
increased incidence of gestational diabetes in those 
over 25 years of age. À comparison of the previous and 
present pregnancy outcomes of the 44 multiparas 
shows that the perinatal death rate dropped to zero; 
although the change in macrosomia was not as notice- 
ablé as that in the authors series, the change in the 
spontaneous abortion/pregnancy ratio was noticeable. 

: My question is: Did the authors consider using the 50 
Gm. glucose load ror screening their population? 

DR. JACQUES F. Roux. Montreal, Quebec, Canada. 
The speaker mentioned regionalization. Does he think 
a community hospital could be organized well enough 
to take care of its patients in a similar way? ; 
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Dr. MERKATZ (Closing). Dr. Sherline asked about 
the data on blood sugar control and about the relative 
importance of the mean blocd sugar versus the range 
of blood sugar. The studies by Gillmer and associates in 
England very clearly demonstrated that, even with the 
use of split doses of combination insulins, control of 
blood sugar for the diabetic woman is far from perfect. 
When the pregnant diabetic woman is managed on a 
metabolic unit and control appears optimal, it is still 
characterized by wide swings in blood glucose levels 
with highs in the morning and lows at night. Without 
the efforts at rigid control, these swings are more ex- 
aggerated, and we believe this to be detrimental to the 
fetus. 

Our own data on blood sugar are currently being 
analyzed in detail, and it appears that, in more than 
half of our patients, the goal of 100 mg. per 100 ml. 
mean blood glucose was obtained. In almost all of the 
patients, a mean blood glucose of well under 130 mg. 
per 100 ml. was achieved. It must be stated that, as our 
experience with this therapy has grown, so has our 
facility in regulating insulin dosages on an indi- 
vidualized basis. In fact, our obstetric house staff now 
probably has more experience than our medical con- 
sultants. They effectively carry the ball in diabetic 
management on their own, and we are very proud of 
that fact. 

The question about our initiation of amniocentesis 
earlier with questionable evidence of fetal jeopardy is a 
matter of definition. When tests are suspicious or am- 
biguous and the baby is mature, we will not await 
confirmation of the ambiguous test. If the baby is im- 
mature, we would wait for confirmation of the tests of 
fetoplacental function and try to obtain more time. 
Certainly, with clearly abnormal tests, we would be 
prepared to deliver the baby in any event. 

I would agree that each of the tests we now com- 
monly use in perinatal management—the estriol deter- 
minations, stress tests, nonstress tests, and amniotic 
fluid assays—has false negative and false positive re- 
sults. I think it is inappropriate to develop a program 
of management for a complicated mother-infant meta- 
bolic state, such as exists in diabetic pregnancy, on the 
basis of a single test. In our hands, the tests have been 
of most value in providing reassurance when they are 
normal in the presence of good metabolic control. 
They have permitted us to extend gestation and avoid 
unnecessary premature intervention. 

In response to Dr. Boehm's question about the se- 
quence of abnormal test findings, I must point out 
again that the three stillbirths in the series all occurred 
early in gestation, prior to the point where the patients' 
physicians decided to hospitalize them for rigid control 
of diabetes. Routine preterm delivery at 37 weeks' ges- 
tation would have been of no benefit in these instances. 
Even in patients with well-controlled diabetes, the uri- 
nary estriol levels have been subject to the wide fluctua- 
tions on a day-to-day basis we have all come to expect. 
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An interpretation of a falling estriol pattern was made 
on seven occasions, but in other instances the stress 
tests were utilized to help clarify questionable trends. 
In patients with hypertension, we have observed the 
development of abnormal nonstressed monitoring tests - 
as an early finding. This usually is in the setting of a 
low, flat estriol pattern which never reaches normal 
levels. 

Dr. Sherline asked if there were other patients in the 
MacDonald House series that were not included in the 
study. The answer is that these 96 patients represented 
all the diabetic patients delivered of infants during the 
two-year study period whether or not our perinatal 
team was active in their management. The accom- 
plishments of the program, other than the indicated 
reduction in perinatal mortality rates, are highlighted 
by the reduction in macrosomia. Macrosomia is an im- 
portant parameter of morbidity because of the associ- 
ated higher incidence of cesarean section, dystocia, and 
traumatic deliveries. Fortunately, the latter were absent 
in this series. 

Furthermore, the reduction in other aspects of 
neonatal morbidity are equally significant. Respiratory 
distress occurred only in mild form in 11 babies, and 
only one had distress severe enough to require 
ventilatory assistance. Hypoglycemia was of minimal 
consequence in the entire group and usually re- 
sponded to oral feedings. Few babies required intrave- 
nous management, and almost all were allowed to be 
with their mothers. Breast-feeding was encouraged 
and normal neonatal care was instituted early. This in 
itself has many positive emotional implications. 

Dr. Duhring asked why we chose preprandial rather 
than postprandial levels for our parameters of control. 
We believe that this is a practical approach and one 
which permits a margin of safety. It reduces the risk of 
excessive insulin treatment which might result in re- 
current preprandial hypoglycemia. The dosages of 
both the intermediate and short-acting insulins are ad- 
justed twice daily. With this method, insulin adminis- 
tration can be synchronized with breakfast and the 
evening meal. 

Dr. Johnson asked about a screening procedure tor 
gestational diabetes such as the one Dr. J. O'Sullivan 
has advocated. This utilizes a 50 Gm. oral glucose load 
and a one-hour whole-blood glucose determination. A 
value over 130 mg. per 100 ml. is taken as suggestive of 
gestational diabetes. When correlated with a sub- 
sequent standard oral glucose tolerance test, this pro- 
cedure was found to have a 79 per cent sensitivity rate. 
There will be missed diagnoses if only this test is used. 
But Dr. Johnson posed a much bigger issue, and that is 
the issue I thought might be raised. If we are convinced 
that gestational diabetes has an associated increase :n 
perinatal mortality rates and morbidity and with the 
realization that there are five times as many cases of 
gestational diabetes as there are cases of insulin- 
dependent diabetes, then the real challenge is to mount 


616 Gyves et al. 


an effective screeninz program to identify the preg- 


nancies at risk. If we are to make an impact on | 


perinatal outcome for large populations, then it must 
be made on both groups of diabetes taken together. 

Indeed, we approach both gestational diabetes and 
insulin-dependent diabetes as part of the same entity. 
Screening thus becomes an important issue, and one 
has to struggle with the question as to whether all 
pregnant women need to be evaluated with a full oral 
glucose tolerance test or whether a modified screening 
procedure, such as the one suggested by O'Sullivan, is 
more practical. The latter is simpler, more economical, 
and perhaps more acceptable to patients, but the impli- 
cation is tliat suspicious or suggestive tests still need 
' confirmation by the standard glucose tolerance test. 

I think Dr. Johnson's data are interesting, and it may 
well be that there are yet more women with gestational 
diabetes than we have appreciated. Of course, the 
diagnosis depends upon what parameters are accepted 
as being normal and what is taken as abnormal for 
pregnancy. From an obstetric point of view, the facior 
of significance is whether the delineation of abnormal- 
ity is associated with measurable increase in fetal deaths 
and perinatal morbidity. 
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Finally, Dr. Roux asked about how such a program 
fits into the concept of regionalization and what should © 
occur in a community hospital. I can only state that, if 

we are going to make any impact on perinatal outcome 
for a population, an entire community must work nang 
in hand. 

I think the diabetic pregnancy is a perfect example 
of where risk screening must take place at all levels of 
care. Indeed, we are in the process in Cleveland of 
instituting a program in conjunction with our Cleve- 
land Regional Perinatal Network of diabetes screening 
for all pregnant women within our community. 

The woman with mild gestational diabetes certainly 
can be cared for in community hospitals with the pa- 
rameters-of control mainly based on diet and maternal 


` and fetal supervision. I think to accomplish the.degree 


of control we are looking for in the insulin-dependent 
diabetic woman requires the team effort I have de- 


‘scribed. It takes a great deal of devotion on the parts of 


both the resident staff and the nursing staff to 


“supervise these patients day in and day out, and I pose 


that those patients belong in the perinatal center. 
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E Atrophic vaginitis. 

; Unlike some other menopausal symptoms — vasomotor flushes and sweats— which n 
be self-limited, atrophic vaginitis represents a response to long-standing estrogen 
deficiency, usually appearing several years after the onset of the menopause. Because 
vaginal mucosa is gradually thinned, many patients experience vaginal dryness and 
irritation which may predispose to infection, dyspareunia and itching. 

The symptoms of atrophic vaginitis usually respond specifically and dramati 

5 to estrogen therapy with PREMARIN (Conjugated Estrogens, U.S.P.) VAGINAL 

a CREAM. Applied intravaginally, PREMARIN VAGINAL CREAM promptly induc 

E cornification of the vaginal mucosa, increases glycogen content of epithelial cells and 

: formation of lactic acid to encourage a return of the normal bacterial flora. 


PREMARIN VAGINAL CREAM. Topical therapy when the underlying 


be problem is estrogen deficiency. 
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ESTROGENS 
OBTAINED EXCLUSIVELY 
FROM NATURAL SOURCES 


For a summary of recent data on the postmenopausal 
E. administration of exogenous estrogens and associated risks, 
À pe £ see Boxed Warning in Prescribing Information. 


nc 





(Complete text of package circular) 
PREMARIN® Vaginal Cream 
(Conjugated Estrogens, U.S.P.) 
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The pharmacologic effects of conjugated estrogens are similar to those of en- 
dogenous estrogens. They are soluble in water and may be absorbed from 
mucosal surfaces after local administration. 

In responsive tissues (female genital organs, breasts, hypothalamus, pituitary) 





1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of 
endometrial cancer in postmenopausal women exposed to exogenous 
estrogens for prolonged periods.!-3 This risk was independent of the other 
known risk factors for endometrial cancer. These studies are further sup- 
ported by the finding that incidence rates of endometrial cancer have in- 
creased sharply since 1969 in eight different areas of the United States with 
population-based cancer reporting systems, an increase which may be re- 
lated to the rapidly expanding use of estrogens during the last decade.4 

The three case control studies reported that the risk of endometrial cancer 
in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk appears to depend on both duration of treatment! and on estrogen 
dose3 In view of these findings, when estrogens are used for the treatment 
of menopausal symptoms, the lowest dose that will control symptoms 
should be utilized and medication should be discontinued as soon as possi- 
ble. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for con- 
tinued therapy. Although the evidence must be considered preliminary, one 
study suggests that cyclic administration of low doses of estrogen may carry 
less risk than continuous administration;3 it therefore appears prudent to 
utilize such a regimen. 

Close clinical surveillance of all women taking estrogens is important. In 
all cases of undiagnosed persistent or recurring abnormal vaginal bleeding, 
adequate diagnostic measures should be undertaken to rule out malignancy. 

There is no evidence at present that "natural" estrogens are more or less 
hazardous than "synthetic" estrogens at equiestrogenic doses 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANC Y. 

The use of female sex hormones, both estrogens and progestogens, during 
early pregnancy may seriously damage the offspring. It has been shown that 
females exposed in utero to diethylstilbestrol, a non-steroidal estrogen, have 
an increased risk of developing in later life a form of vaginal or cervical 
cancer that is ordinarily extremely rare.96 This risk has been estimated as 
not greater than 4 per 1000 exposures.’ Furthermore, a high percentage of 
such exposed women (from 30 to 90 percent) have been found to have 
vaginal adenosis,8-12 epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the 
use of other estrogens, it cannot be presumed they would not induce similar 
changes. 

Several reports suggest an association between intrauterine exposure to 
female sex hormones and congenital anomalies, including congenital heart 
defects and limb reduction defects.!3-16 One case control study'® esti- 
mated a 4.7 fold increased risk of limb reduction defects in infants exposed 
in utero to sex hormones (oral contraceptives, hormone withdrawal tests for 
pregnancy, or attempted treatment for threatened abortion). Some of these 
exposures were very short and involved only a few days of treatment. The 
data suggest that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000 

In the past, female sex hormones have been used during pregnancy in an 
attempt to treat threatened or habitual abortion. There is considerable evi- 
dence that estrogens are ineffective for these indications, and there is no evi- 
dence from well controlled studies that progestogens are effective for these 
uses 

If PREMARIN Vaginal Cream is used during pregnancy, or if the patient 
becomes pregnant while taking this drug, she should be apprised of the po- 








estrogens enter the cell and are transported into the nucleus. As a result of 
estrogen action, specific RNA and DNA synthesis occurs. 

Metabolism and inactivation occur primarily in the liver Some estrogens are 
excreted into the bile; however they are reabsorbed from the intestine and 
returned to the liver through the portal venous system. Water-soluble estrogen 
conjugates are strongly acidic and are ionized in body fluids, which favor excre- 
tion through the kidneys since tubular reabsorption is minimal 
INDICATIONS: PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream is in- 
dicated in the treatment of atrophic vaginitis and kraurosis vulvae 

PREMARIN Vaginal Cream HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR 
ANY PURPOSE DURING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM 
TO THE FETUS (SEE BOXED WARNING) 

CONTRAINDICATIONS: Estrogens should not be used in women with any of 
the following conditions 

1. Known or suspected cancer of the 5reast except in appropriately selected 
patients being treated for metastatic disease 

2. Known or suspected estrogen-dependent neoplasia. 

3. Known or suspected pregnancy (See Boxed Warning) 

4. Undiagnosed abnormal genital bleeding 

5. Active thrombophlebitis or thromboembolic disorders. 

6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders 
associated with previous estrogen use (except when used in treatment of breast 
malignancy). 

PREMARIN Vaginal Cream should not be used in patients hypersensitive to its 
ingredients. 


WARNINGS 

1. induction of malignant neoplasms. Long term continuous administration 
of natural and synthetic estrogens in certain animal species increases the fre- 
quency of carcinomas of the breast, cervix, vagina, and liver. There are now re- 
ports that estrogens increase the risk of carcinoma of the endometrium in 
humans. (See Boxed Warning.) 

At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast,!7 although a 
recent long-term followup of a single physician's practice has raised this 
possibility! 8 Because of the animal data, there is a need for caution in prescrib- 
ing estrogens for women with a strong family history of breast cancer or who have 
breast nodules, fibrocystic disease, or abnormal mammograms 

2. Gallbladder disease. A recent study has reported a 2 to 3-fold increase in 
the risk of surgically confirmed gallbladder disease in women receiving 
postmenopausal estrogens,!/ similar to the 2-fold increase previously noted in 
users of oral contraceptives.19-24 In the case of oral contraceptives the in- 
creased risk appeared after two years of use.24 

3. Effects similar to those caused by estrogen-progestogen oral contracep- 
tives. There are several serious adverse effects of oral contraceptives, most of 
which have not, up to now, been documented as consequences of 
postmenopausal estrogen therapy. This may reflect the comparatively low doses 
of estrogen used in postmenopausal women. It would be expected that the larger 
doses of estrogen used to treat breast cancer or postpartum breast engorgement 
are more likely to result in these adverse effects, and, in fact, it has been shown 
that there is an increased risk of thrombosis in men receiving estrogens for 
prostatic cancer and women for postpartum breast engorgement.20-23 

a. Thromboembolic disease. It is now well established that users of oral con- 
traceptives have an increased risk of various thromboembolic and thrombotic 
vascular diseases, such as thrombophlebitis, pulmonary embolism, stroke, and 
myocardial infarction.24-3! Cases of retinal thrombosis, mesenteric thrombosis, 
and optic neuritis have been reported in oral contraceptive users. There is evi- 
dence that the risk of several of these adverse reactions is related to the dose of 
the drug.32.33 An increased risk of postsurgery thromboembolic complications 
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derness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has 
also been reported in women taking estrogen-containing oral contraceptives.39 
The relationship of this malignancy to these drugs is not known at this time, 

c. Elevated blood pressure. Increased blood pressure is not uncommon in 
women using oral contraceptives. There is now a report that this may occur with 
use of estrogens in the menopause4! and blood pressure should be monitored 
with estrogen use, especially if high doses are used. 

d. Glucose tolerance. A worsening of glucose tolerance has been observed in 
a significant percentage of patients on estrogen-containing oral contraceptives. 
For this reason, diabetic patients should be carefully observed while receiving 
estrogen. 

4. Hypercalcemia. Administration of estrogens may lead to severe hyper- 
calcemia in patients with breast cancer and bone metastases. If this occurs, the 
drug should be stopped and appropriate measures taken to reduce the serum 
calcium level. 

PRECAUTIONS 
A. General Precautions. 

1. A complete medical and family history should be taken prior to the initiation 
of any estrogen therapy. The pretreatment and periodic physical examinations 
should include special reference to blood pressure, breasts, abdomen, and pelvic 
organs, and should include a Papanicolau smear. As a general rule, estrogen 
should not be prescribed for longer than one year without another physical ex- 
amination being performed. 

2. Fluid retention — Because estrogens may cause some degree of fluid reten- 


tion, conditions which-might-be-influenced- by this factor such as epilepsy, — PHYSICIAN REFERENCES: 1. Ziel, H.K., et al: N. Engl. J. Med. 293:1167-1170, By 
1975.2. Smith, D.C., et al.: N. Engl. J. Med. 293:1164-1167. 1975. 3. Mack, TM, et 


migraine, and cardiac or renal dysfunction, require careful observation. 

3. Certain patients may develop undesirable manifestations of excessive 
estrogenic stimulation, such as abnormal or excessive uterine bleeding, 
mastodynia, etc. 

4. Oral contraceptives appear to be associated with an increased incidence of 
mental depression.24 Although it is not clear whether this is due to the 
estrogenic or progestogenic component of the contraceptive, patients with a 
history of depression should be carefully observed. 

5. Preexisting uterine leiomyomata may increase in size during estrogen use. 

6. The pathologist should be advised of estrogen therapy when relevant speci- 
mens are submitted. 

7. Patients with a past history of jaundice during pregnancy have an increased 
risk of recurrence of jaundice while receiving estrogen-containing oral con- 
traceptive therapy. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. 

8. Estrogens may be poorly metabolized in patients with impaired liver function 
and they should be administered with caution in such patients. 

9. Because estrogens influence the metabolism of calcium and phosphorus, 
they should be used with caution in patients with metabolic bone diseases that 
are associated with hypercalcemia or in patients with renal insufficiency. 

10. Because of the effects of estrogens on epiphyseal closure, they should be 
used judiciously in young patients in whom bone growth is not complete. 

11. Certain endocrine and liver function tests may be affected by estrogen- 
containing oral contraceptives. The following similar changes may be expected 
with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrom- 
bin 3; increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating 
total thyroid hormone, as measured by PBI, T4 by column, or T4 by radioim- 
munoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG; free 
T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

B. Pregnancy Category X. See CONTRAINDICATIONS and Boxed Warning. 

C. Nursing Mothers. As a general principle, the administration of any drug to nurs- 
ing mothers should be done only when clearly necessary since many drugs are 
excreted in human milk. 

ADVERSE REACTIONS: (See Warnings regarding induction of neoplasia, 
adverse effects on the fetus, increased incidence of gallbladder disease, and 
adverse effects similar to those of oral contraceptives, including thrombo- 
embolism.) The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: 

1. Genitourinary system: Breakthrough bleeding, spotting, change in 
menstrual flow; dysmenorrhea; premenstrual-like syndrome; amenorrhea during 
and after treatment; increase in size of uterine fibromyomata; vaginal can- 
didiasis; change in cervical erosion and in degree of cervical secretion: cystitis- 
like syndrome. 

2. Breasts: Tenderness, enlargement, secretion. 

3. Gastrointestinal; Nausea, vomiting; abdominal cramps, bloating; 
cholestatic jaundice. 

4. Skin: Chloasma or melasma which may persist when drug is discontinued; 
erythema multiforme; erythema nodosum: hemorrhagic eruption; loss of scalp 
hair; hirsutism. 

5. Eyes: Steepening of corneal curvature: intolerance to contact lenses. 

6. CNS: Headache, migraine, dizziness; mental depression: chorea. 

7. Miscellaneous: Increase or decrease in weight; reduced carbohydrate 


e tolerance; aggravation of porphyria; edema; changes in libido. 


ACUTE OVERDOSAGE: Numerous reports of ingestion of large doses of 
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estrogen-containing oral contraceptives by young children indicate that serious 
ill effects do not occur. Overdosage of estrogen may cause nausea, and with- 


drawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION 
Given cyclically for short-term use only: 
For treatment of atrophic vaginitis or kraurosis vulvae. 
The lowest dose that will control symptoms should be chosen and medication 
should be discontinued as promptly as possible. 
— Administration should be cyclic (e.g., three weeks on and one week off). 


Attempts to discontinue or taper medication should be made at three to six. 


month intervals. 

Usual dosage range: 2 to 4g daily, intravaginally or topically, depending on 
the severity of the condition. 

Treated patients with an intact uterus should be monitored closely for signs of 
endometrial cancer and appropriate diagnostic measures should be taken to rule 


out malignancy in the event of persistent or recurring abnormal vaginal bleeding, - 





HOW SUPPLIED: No. 872—PREMARIN (Conjugated Estrogens, U.S.P) Vaginal 


Cream—Each gram contains 0.625 mg Conjugated Estrogens, U.S.P (Also con- 


tains spermaceti, cetyl alcohol, white wax, glyceryl monostearate, propylene ` 


glycol monostearate, methyl stearate, phenylethyl alcohol, sodium lauryl sulfate, 
glycerin, and mineral oil.) 

Combination package: Each contains Net Wt. 1% oz (42.5 g) tube with one 
calibrated plastic applicator, 

Also Available — Refill package: Each contains Net Wt. 1% oz (4259) t 
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Estradiol...the only estrogen necessary 


in estrogen replacement therapy 


ESTRAGE 
(ESTRADIOL 


1-mg. and 2-mg. scored tablets 


Estradiol, the active estrogen at the 
cellular level 


Estradiol is the primary estrogen of the human 
ovary—estrone and estriol are considered 

its oxygenated metabolites'—and the major 
estrogen secreted during the reproductive 

life of the woman.? 


Estradiol, not estrone, is the logical 
estrogen to replace 


At menopause the normal cyclical production 
of estradiol declines, resulting for many 
women in the unpleasant symptoms of 
estrogen deficiency—hot flushes and atrophic 
vaginitis being the most common. ESTRACE 
provides the estradiol the ovary produced in 
the premenopausal years. 


ESTRACE...the orally effective 
estradiol 


Estradiol was long thought desirable in oral 
estrogen replacement therapy, but adminis- 
tration was not practical owing to erratic 
absorption. With the technique of microniza- 
tion, dependable oral absorption has been 
demonstrated.** 


ESTRACE is rapidly absorbed, active at the 
cellular level, and follows the normal meta- 
bolic pathways in its utilization by the body. 
ESTRACE provides objective‘ and clinical 
evidence? of ready availability and biologic 
activity because estradiol can be assayed 

in plasma. 


Easy to titrate to lowest effective 
dosage 


ESTRACE is easy to titrate up or down as 

necessary for the individual patient to arrive 
at the lowest effective dose as soon as possible. 
Available in 1-mg. and 2-mg. scored tablets, 
ESTRACE is usually effective in a single dose 
of 2 mg. per day, administered on a cyclic basis. 


References: 1. Murad F, Gilman AG: Estrogens and progestins, 
in Goodman L, Gilman A (eds): The Pharmacological Basis 

of Therapeutics, ed 5. New York, Macmillan Publishing Co, 
1975, p 1423. 


2. Klopper A: Treatment of infertility and menopausal = 


symptoms. Br Med J 2:414—416, Aug 1976. 

3. Callantine MR, Martin PL, Bolding OT, et al: Micronized 
17 g-estradiol for oral estrogen therapy in menopausal 
women. Obstet Gynecol 46:37, July 1975. 

4. Yen SSC, Martin PL, Burnier AM, et al: Circulating 
estradiol, estrone and gonadotropin levels following the 
administration of orally active 17 g-estradiol in post- 
menopausal women. J Clin Endocrinol Metab 40:518, 
March 1975. 
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Warning 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. Three independent case control studies have shown an increased risk 
of endometrial cancer in postmenopausal women exposed to exogenous estrogens 
for prolonged periods.1-3 This risk was independent of the other known risk factors 
for endometrial cancer. These studies are further supported by the finding that inci- 
dence rates of endometrial cancer have increased sharply since 1969 in eight 
different areas of the United States with population based cancer reporting systems, 


the last decade.4 The three case control studies reported that the risk of endometria 
cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk Were to depend on both duration of treatment! and on estrogen dose.3 In 
view of these findings, when estrogens are used for the treatment o menopausal 
symptoms, the lowest dose that will control symptoms should be utilizec and 
medication should be discontinued as soon as possible. When prolonged treatment 
is medically indicated, the patient should be reassessed on at least a semiannual 
basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary, one study suggests that cyclic administration of low doses 
of estrogen may carry less risk than continuous administration;3 it therefore appears 
prudent to utilize such a regimen. Close clinical surveillance of all women takin 

estrogens is important. In all cases of undiagnosed persistent or recurring abnorma 
vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. There is no evidence at present that "natural" estrogens are more or 
less hazardous than Ripe estrogens at equiestrogenic doses. 

2 ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. The use of female 
sex hormones, both estrogens and progestagens, during early pregnancy may 
seriously damage the offspring. It has been shown that females expos in utero to 
diethylstilbestrol, a non-steroidal estrogen, have an increased risk of developing in 
later life a form of vaginal or cervical cancer that is ordinarily extremely rare.56 This 
risk has been estimated as not greater than 4 per 1000 exposures.? Furthermore, a 
high percentage of such exposed women (from 30 to 90 percent) have been found 
to have vaginal adenosis,8-12 epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are precursors 
of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.1316 One case control "Aun estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed./n utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened 
abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for these indications, 
and there is no evidence from well controlled studies that progestagens are effective 
for these uses. If Estrace® is used during pregnancy, or if the patient becomes preg- 
nant while taking this drug, she should be apprised of the potential risks to the fetus 
and the advisability of pregnancy continuation. 








Clinical Pharmacology — 17 [3-Estradiol is the most potent physiologic estrogen and, in 
fact, is the major estrogenic hormone secreted by the human. Estradiol in Estrace® has 
been micronized and demonstrated to be rapidly and effectively absorbed from the 
gastrointestinal tract. 


Indications: Estrace® is indicated in the treatment of: 1. Moderate to severe vasomotor 
symptoms associated with the menopause. (There is no evidence that estrogens are 

ective for nervous symptoms or depression which might occur during menopause, and 
they should not be used to treat these conditions.) 2. Ar 3. Kraurosis 
vulvae. 4. Female hypogonadism. 5.Female castration, 6. NU. ovarian failure. 
ESTRACE* HAS NOÍ BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 


WARNING). 


Contraindications: Estrogens should not be used in women (or men) with any of the 
following conditions: 1 Known or suspected cancer of the breast except in a propriately 
selected patients with progressing inoperable or radiation resistant disease. 2. Known or 
suspected estrogen-dependent neoplasia. 3. Known or suspected pregnancy (See Boxed 
Warning). 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or 
thromboembolic disorders. 6. A past history of thrombophlebitis or thromboembolic dis- 
orders associated with previous estrogen use (except when used in treatment of breast 
or prostatic malignancy). 


Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 
endometrium in humans. (See Boxed Warning.) At the present time there is no evidence 
that estrogens given to postmenopausal women increase the risk of cancer of the breast. 
However, women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease, or abnormal mammograms should be administered an 
estrogen with caution and a careful breast examination should be performed. A recent 
study has reported a 2 to 3-fold increase in the risk of surgically confirmed gall bladder 
disease in women receiving postmenopausal estrogens.18 An increased risk of post-sur- 
gery thromboembolic complications has been reported in users of oral contracep- 
tives.1920 If feasible, estrogen should be discontinued at least 4 weeks before, and not 
resumed until at least 4 weeks after, surgery of the type associated with an increased 
risk of thromboembolism. Estrogens should not be used in persons with thromboembolic 
disorders and they should not be used (except in treatment of malignancy) in persons 
with a history of such disorders in association with estrogen use or in patients with 
cerebral vascular or coronary au disease. Benign hepatic adenoma should be con- 
sidered in estrogen users having ab ominal pain and tenderness, abdominal mass, or hy- 
povolemic shock.” Hepato-cellular carcinoma has also been reported in women taking 


an increase which may be related to the rapidly expanding-use of estrogens during .- — 


T (TBG) leading to increased circulating total 


- Estradiol...the only estrogen necessary 
in estrogen replacement therapy 


estrogen-containing oral contraceptives 21 The relationship of this malignancy to these 
drugs is not known at this time. There is now evidence that elevated blood pressure oc- 
curs with use of estrogens in the menopause2? and blood pressure should be monitored 
with estrogen use, especially if high doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, and 


pee organs, and should include a Papanicolaou smear. Conditions which might be in- 


uenced-by-fluid-retentio y, migraine, and cardiac or renal d 
require careful observation. Certain patients may develop undesirable manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine ce 
mastodynia, etc. Patients with a history of depression should be carefully obs 
Preexisting uterine fibromyomata may increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit- 
ted. If jaundice develops in any patient receiving estrogen, the medication should be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired liver function. Estrogens should be used with caution in pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. Estrogens should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of estrogen: a. Increased sulfobromophthalein retention; 
b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
creased I does platelet aggregability; c. Increased thyroid binding 
| thyroid hormone, as measured b 
|, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 


reflecting the elevated TBG; free T4 concentration is unaltered; d. Impaired glucose - 


tolerance; e. Decreased pregnanediol excretion; f. Reduced response to metyrapone 
test; g. Reduced serum folate concentration; h. Increased serum i pene and 
phospholipid concentration. As a general principle, the administration of any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk. 


Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: Breakthrough bleeding, spotting, 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibromyomata; Vaginal candidiasis; 
Change in cervical eversion and in degree of cervical secretion; Cystitis-like Atc 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting; Abdominal cramps, 
bloating; Cholestatic jaundice; Chloasma or melasma which may persist when drug is 
discontinued; Erythema multiforme; Erythema nodosum; Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism; Steepening of corneal curvature; Intolerance to contact lenses; 
Headache, migraine, dizziness; Mental depression; Chorea; Increase or decrease in 
" ip Reduced carbohydrate tolerance; Aggravation of porphyria; Edema; Changes 
in libido. 

Overdosage: Serious ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young children. Overdosage of 
estrogen may cause nausea, and withdrawal bleeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor spams, atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be 
chosen and medication should be discontinued as promptly as possible. Administration 
should be cyclic (e.g., 3 weeks on and 1 week off). Attempts to discontinue or taper 
medication should be made at 3 to 6 month intervals. The usual initial dosage range is 1 
or 2 mg. daily of micronized estradiol adjusted as necessary to contro ai 
p ead The minimal effective dose for maintenanace therapy should be determin 

y titration. 

2. Given cyclically: Female hypogonadism; female castration; primary ovarian failure. 
Treatment is usually initiated with a dose of 1 or 2 mg. daily of micronized estradiol, ad- 
justed as necessary to control pranan symptoms; the minimal effective dose for 
maintenance therapy should be determined by titration. 
Treated patients with an intact uterus should be monitored closely for signs of en- 
dometrial cancer and appropriate diagnostic measures should be taken to rule out malig- 
nancy in the event of persistent or recurring abnormal vaginal bleeding. 


References: (1) Ziel HK, Finkel WD: N Eng! J Med 293:1167, 1975; (2) Smith DC, et al: N Engl J 
Med 2931164, 1975; (3) Mack TM, et al: N Engl J Med 294:1262, 1976; (4) Weiss NS, et al: 
N Engl J Med 2941259, 1975; (5) Herbst AL, et al: N Engl J Med 254.878, 1971; (6) Greenwald P, 
et al: N Engl J Med 285:390, 1971; (7) Lartier A, et al: Mayo Clin Proc 48:793, 1973; (8) Herbst A, 
et al: Obstet Gynecol 40287, 1972; (9) Herbst A, et al: Am J Obstet Gynecol 778607, 1974; 
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Individualized treatment of ovarian cancer 


PER KOLSTAD, M.D. 
MARGARET DAVY, M.R.C.O.G. 
KARI HØEG, M.D. 

Oslo, Norway 


During the years 1968 to 1974, 418 patients with Stage | and Stage II malignant epithelial 
tumors of the ovary entered a controlled clinical trial. The purpose was to compare the 
results of postoperative external irradiation with intraperitoneal instillation oi radioactive 
colloidal gold (Au!'*5), The Stage ! series comprised 175 invasive carcinomas and 83 tumors 
of low potential malignancy. The Stage I! series comprised 160 invasive carcinomas and 
five cases of potentially malignant tumors. No significant difference in the five-year survival 
rate was found for the patients with Stage | lesions. A lower number of cancer deaths 
among those treated with Au'** was outweighed by a higher number of deaths from 
complications. However, patients with Stage IA serous and mucinous tumors, Stage IB and 
IC tumors (all histologic types), and ruptured tumors did significantly better when treated 
with Au'**, The five-year survival rate for patients with Stage I| lesions treated with gold was 
54.1 per cent as compared to 40.0 per cent for those receiving external irradiation. In 
agreement with these observations, a new treatment protocol is proposed which includes a 
randomized trial to study the value of adjuvant chemotherapy. (AM. ae OBSTET, GYNECOL. 


128: 617, 1977.) 


IN MANY Western countries, ovarian cancer ranks first 
among the lethal cancers developing in the genital 
tract. In Scandinavia, it appears that the incidence of 
this malignancy is increasing. The age-adjusted inci- 
dence rate is now close to that of carcinoma of the 
cervix. In Norway, compulsory cancer registration was 
established in 1952. Since 1932, the Norwegian 
Radium Hospital has been the main referral center for 
gynecologic cancer. During the last two decades, an 
increasing number of patients with malignant ovarian 
neoplasia have been admitted to the hospital for pri- 
mary therapy, postoperative radiotherapy, or chemo- 
therapy (Fig. 1). In the period from 1967 to 1975, 
2.175 new cases have been treated, of which about 
50 per cent belonged to the earlier Stages I and H 
and 50 per cent belonged to the late Stages III and 
IV (Fig. 2). 

Malignant ovarian neoplasia comprises a het- 
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erogeneous group of diseases. It has been stressed re- 
peatedly that studies on the results of treatment must 
be based on histologically and biologically homoge- 
neous series. No standard treatinent can or should be 
used for all the different types and stages of the dis- 
ease. | 

Surgery is still the keystone in the treatment of ovar- 
ian carcinoma. However, several reports in the litera- 
ture indicate that, for example, additional radio- 
therapy or chemotherapy may improve the results.’74 

In 1971, a retrospective clinical and histopathologic 
study of 990 cases of malignant epithelial tumors was 
published.’ In agreement with the experience of ear- 
lier investigators,5? large differences in the results of 
treatment were observed according to histologic type 
and grading. Among true carcinomas of Müllerian ori- 
gin, endometrioid and mucinous types had the best 
prognosis, followed by serous and ultimately undiffer- 
entiatec carcinomas. The so-called potentially malig- 
nant tumors did not always behave as benign disease. 
With a sufficiently long follow-up period, extending 
from 15 to 20 years, more than 10 per cent of such 
patients died from recurrence of cancer." 

Radioactive colloidal gold has been employed in the 
treatment of ovarian carcinoima in the department 
since 1954. In the earlier years, including the period 
from 1954 to 1957, external radiotherapy was given by 


- 
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Fig. 1. The total number of néw cases of carcinoma of the 
ovary detected in Norway and the number of patients treated 
.in the Norwegian Radium Hospital, 1932 to 1975. 
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. Fig. 2. Stage distribution of 2,175 new cases of ovarian cancer. 


treated in the Norwegian Radium Hospital] during the period 
1967 to 1975. Total number of patients treated each year is 
` shown on the top of the columns. 


‘conventional 250 kv. roentgen machines. From 1957, 
megavoltage betatron irradiation was brought into use. 
A comparison between the results achieved with these 
three types of irradiation therapy disclosed signif- 
icantly better results for Stage I and Stage II cases 
in which radioactive colloidal gold was given.? How- 
ever, it should be stressed that this statement held true 
only for those cases where the tumor was completely 
removed (Tables I and II). Furthermore, when the re- 
sults were presented, it was emphasized that the inves- 
tigation was retrospective and that definite conclusions 
about the advantages of radioactive gold could be 
reached only by controlled clinical trials in which both 
the stage and tumor type were taken into consid- 
eration.? In 1968, it was decided to carry out such a 
trial, and the present report is an up-to-date survey of 
the observations made. 
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Table I. Five-year survival rate in relation | 
to type of radiotherapy and stage in carcinoma 
of the ovary, tumor completely removed (Aure 


and associates*) 










Radioactive. 
Au 198 - 


Betatron 
(31 mev.) 





I . 84 
II 17 7 41 23 7 30 15 8 53 
HI - -— 9 2 29. X6 6 38 


Table II. Five-year survival rate in relation 
to type of radiotherapy and stage in ovarian 
carcinoma, nonradical operation (Aure 

and associates?) 








Radioactive 
Au? 






Betatron 
(31 mev.) 


Roentgen 
(250 kv.) 





II 25 7 28 | 57 11 19 14 l 7 


20 l 5. 375 5 7 
IV 10. |] 10 


42 4 10 
20 l 5 


Material and methods 
Clinical staging and histologic typing were per- 
formed according to the rules proposed by the Cancer 


Committee of the International Federation of Gynecol- 
ogy and Obstetrics (FIGO). The FIGO histopathologic 


classification agrees in principle with that of the World 


Health Organization. Only Stage I and Stage II malig- 
nant epithelial tumors were included in the study. 

In all cases, initial therapy consisted of bilateral 
salpingo-oophorectomy, hysterectomy, and omentec- 
tomy. Intraperitoneal instillation of radioactive gold 
was always performed in connection with laparotomy. 
If extensive intra-abdominal adhesions were found, 
the patient was taken out of the trial. Furthermore, 
young patients with unilateral tumors of so-called low 
potential malignancy did not receive any type of 
radiotherapy. A few patients were considered too old 
to enter the trial, and some patients were excluded 
because of various medical conditions. Otherwise, 
there was no selection in the series. 

The patients randomized to radioactive gold re- 
ceived an intraperitoneal dose of 100 mCi of Au"? dis- 
solved in 1,000 ml. of physiologic saline. In addition, 
they were given 3,000 rads of external megavoltage 
radiation against a pelvic field. The other group re- 


j 
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Table III. Age distribution in the randomized 
series of Stage I and Stage II ovarian carcinoma 








Stage I Slage II 

=29 8 9 3 l 2l 
30-39 li 12 5 1 29 
40-49 16 34 20 25 95 
50-59 44 35 22 22 133 
60-69 35 33 15 20 103. 
70-79 10 11 9 6 36 
80-89 — — — 1 l 


Total No. 124 134 74 86 418 


Table IV. Distribution by stages 









Total No. 





IA 94 97 191 
IB 23 2 200 45 
IC 7 15 22 
IIA lb c 17 32 
LIB 54 h8 112 
HC 5 1l 16 
Total . 198 220 418 


ceived postoperative external megavoltage radiation 


against a pelvic field with a tumor dose of 5,000 rads. A 


summary of the treatment prctocol is shown in Fig. 3. 

The youngest patient was 20 years of age; the oldest 
81 years. The majority were in the age groups of 50 to 
59 and 60 to 69 (Table III). The number of cases in the 
different age ranges was almost identical in the two 
treatment groups for both the Stage I and the Stage II 
cases. The slightly lower total number of patients in the 
series receiving radioactive gold is mainly due to exclu- 
sion of patients with intra-abdominal adhesions. Al- 
together, 10 patients were taken out of the trial because 
of this reason or some other factor which made the use 
of colloidal gold contraindicated. The total number 
with a sufficient follow-up time comprised 418 pa- 
tients. 

Distribution by clinical stages is shown in Table IV. 
Apparently, the randomization has been satisfactory 
except for the fact that there were slightly more pa- 

* tients with ascites (Stages IC and IIC) receiving exter- 
nal irradiation. 

As mentioned previously, potentially malignant tu- 
mors were included in the series except for those in 
young women of childbearing age. A more conserva- 
tive attitude was taken in such cases with some of the 
young women having only the tumor-involved ovary 
removed. Altogether, 258 cases were classified as Stage 
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1. PRIMARY SURGERY: BILATERAL SALPINGO-OOPHORECTOMY, 
HYSTERECTOMY AND OMENTECTOMY 


2. POSTOPERATIVE 


RADIOTHERAPY + RANDOMIZED TRIAL: 


A. ` GOLD’ 
Au'88 400 mci + 3000 rad EXTERNAL 
HIGH VOLTAGE RADIATION, PELVIC FIELD 
B. ‘RADIATION’ 
5000 rad EXTERNAL HIGH VOLTAGE 
RADIATION, PELVIC FIELD 


Fig. 3. Treatment protocol followed during the study period 
1958 to 1972 ior Stage I and Stage II malignant epithelial 
tumors of the ovary. 


Table V. Number of invasive carcinomas 
and potentially malignant tumors in the two 
treatment groups, Stage I lesions 


IA 68 64 132 









Invasive cancer IB 14 13 97 
Ic 5 11 16 175 

Potentiallv malignant IA 26. 33 59 

tumors IB 9 9 18 
IC 2 4 6 83 


Total i 124 134 258 


I lesions, of which 175 were invasive carcinomas and 83 
were potentially malignant tumors (Table V). From a 
statistical point of view, the allocation by random num- 
bers to the two treatment groups was satisfactory. 

As mentioned previously, only malignant epithelial 
tumors were included. Histology of the Stage I invasive 
carcinomas is shown in Table VI. Altogether, 87 pa- 
tients were treated with radioactive gold and 88 pa- 
tients received external radiation. There was a slightly 
higher number of patients with serous carcinomas in 
the external radiation group, which, however, was 
compensated for by a higher number of endometrioid 
lesions in the radioactive gold group. Among the po- 
tentialy malignant tumors, there were found no : 
examples of mesonephroid or undifferentiated lesions, 
and only one case was classified as an endometrioid 
lesion of low potential malignancy (Table VIY). The 
majority belonged to the serous type. i 

The. microscopic examination of the Stage II lesions 
revealed a much higher number of serous carcinomas 
in the radiation group than in the gold group. On the 
other side, mesonephroid tumors was a more frequent 
finding in the gold group (Table VIII). Only five cases - 
of potentially malignant tumors were classified as Stage 
II carcinomas, of which two were allocated to the 
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Fig. 4. Actuarial survival curves for patients with Stage I po- 
tentially malignant tumors treated with external radiation 
(Ext.) and radioactive colloidal gold (4795). 


Table VI. Distribution by histologic type c Bol 
Stage I invasive carcinomas 









Histology of 


invasive carcinoma 


Total No. 





_ Serous 18 9A .— 42 
Mucinous 22 26 48 
Endometrioid 28 . 23 ^ 51 
Mesonephroid 18 l4 32 
Undifferentiated l i 2 
Total : 87 88 175 


radioactive gold group and three were placed in the 
external radiation group. There were three serous and 
two mucinous tumors. These five cases have not been 
included in the evaluation of the results of treatment. 
All five patients are alive with no signs of disease after 4 
to 6 years of follow-up. . > 


Follow-up : 


The follow-up has been performed in ilis outpatient 
department of the Norwegian Radium Hospital, in the 
referring hospital, or by the patient’s private physician. 
No case has been lost to follow-up. Usually, the patients 


have been examined every second month the first year, . 


every third month the second year, and then at increas- 
ing intervals with one visit each year after 5 years of 


follow-up. When recurrences have been detected, the . 
, patients have been readmitted to the hospital, and as a 
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Table VII. Distribution by histologic type, 
Stage I potentially malignant tumors 


emm 










Potentially 


malignant tumors Total No. 





Serous 20 27 47 
Mucinous l6 — 19 35 
Endometroid i 0) ] 
Total 37 46 83 


Table VIII. Distribution by histologic type, 
Stage II invasive carcinoma 


Treatment group 


Radiation 












Histology Total No. 


Serous l 17 39 56 
Mucinous 12 - 16 28 
Endometrioid 26 . 20 46 
Mesonephroid 16 (04 23 
Undifferentiated 3 4 7 
Total 74 86 160 





Table IX. Observed number of deaths from 
carcinoma during the follow-up period in the 
two treatment groups for Stages IA, IB, and IC 
lesions, all p types 





Radiation 













Wt a eci Carcinoma 






deaths 
Total on 
IA 19.8 97 14 144 
IB 23 2 8.7 22 5 220 
IC "7 0 0 . 15 3 20.0 


Total 124 14 11.8 134 , 22 16.4 


rule chemotherapy with an alkylating agent (thio-tepa) 
has been started. When the present study was closed, 
the follow-up time had been from five to eight years for 
the Stage I cases and from three to eight years for the 
Stage II cases. 

Survival curves have been constructed according to 


the actuarial life-table method, which means that inter- ` 


current deaths have been included. However, with this 
method, the inclusion of intercurrent deaths is partly 
compensated for by the mathematic formula used. 


Results 


Potentially malignant tumors. Of 83 patients with 
tumors of low potential malignancy, 46 received exter- 
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Fig. 5. Actuarial survival curves for patients with Stage I inva- 
sive carcinoma of the ey 


nal irradiation and 37 radioactive gold. The five-year 
survival rates were 92.5 and 87.2 per cent, respectively 
(Fig. 4). The difference is not statistically significant. 
The slightly poorer result for the gold series 1s due to 
two patients who died from complications related to 
the instillation of the radioactive material. Two pa- 
tients, one in each treatment group, died from cancer. 
They both had mucinous tumors. 

Stage I invasive carcinoma. Survival curves for the 
Stage I lesions classified as true invasive carcinomas are 
shown in Fig. 5. The total number comprised 175 
cases, in 87 of which. gold and 88 external irradiation 
were given. The five-year survival rate for the first 
group was 77.8 per cent as com»ared to 75.0 per cent 
for those receiving external irraciation. The two curves 


run close together, and the difference observed at any . 


point of follow-up is not statistically significant. It 
should be mentioned, however, that in the gold group 


six patients as compared to only one patient in the 


external radiation group died ot intercurrent disease. 
Moreover, four patients treated with radioactive gold 
died of complications. They were all recurrence free. 

It is well established that the prognosis for ovarian 
cancer limited to one ovary (Stage IA) is better than if 
both ovaries are involved (Stage IB) or if ascites is 
present at the time of operation (Stage IC). The his- 
topathologic pattern and the degree of differentiation 


are also prognostically significant factors. Therefore, it 


was found of interest to compare zhe number of deaths 
from cancer in the different subgroups related to stage 
and histology. In the series treated with external ir- 


SURVIVAL RATE PER CENT 


and cancer deaths in Stage I lesions 
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Fig. 6. Actuarial survival curves for patients with Stage II 
ovarian carcinoma treated with radioactive colloidal gold 
(41399) or external radiation (Ext.) 


Table X. The relationship between histologic type 









Radiation 


Total Pow 
No. Per cent 









Histology of 


invasive carcinoma 





Per cent 






Serous 18 l 24 7 29.1 
Mucinous 22 1 "c 26 3 11.5 
Endometrioid 28 6 21.5 23 4 17.4 
Mesonephroid 18 5 27.6 14 6 42.8 
Undifferentiated l 0 0 l l 190 

Total ‘87 13 149 88 2] 23.9 


radiation, the poorer prognosis for the patients with 
Stage IB and Stage IC lesions was confirmed (Table 
IX). In striking contrast to this, the patients with Stage 
IB and IC lesions treated with radioactive gold seemed 
to have an even better prognosis than those with Stage 


IA lesions. Although the number of patients is small, 


the figures are suggestive. It should be pointed out that 
in Table IX intercurrent deaths and deaths from com- 
plications are not included. 

The relationship between the histopathologic pat- 
tern of the tumor and death from cancer is shown in 
Table X. The number of patients in each subgroup is 
small. Therefore, any conclusion should be drawn with 
great care. Nevertheless, it is tempting to suggest that 
especially the serous, but also the mucinous, tumors 
respond better to intraperitoneal instillation of ra- 
dioactive colloidal gold than to external radiation, at 


-* 
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Table XI. The ekgo between histologic typ - 
and cancer deaths in Stage II lesions 


e jus 
















Death: 









Histology i ac No. | Per cent 
Serous i 17 7 41.1 39 18 46.1 
Mucinous 12 3 25.0 16 6 27.5 
Endometrioid 26 8 30.7 20 9 45.0 
Mesonephroid 16 6 37.5 7 3 43.0 
Undifferentiated 3 2 66.7 4 2 50.0 

35.] 86 38 44.2 


Total >. 74 26 


Table XII. The number of deaths in the two 
treatment groups with Stage II carcinomas and 


ascites or residual tumor after operation 







— Radiation 






— , Deaths 
Total ae 
No. Per cent 
‘Ascites (Stage IIC) — 5 I: 6 a» 


Residual tumor 24 11 46 24 17° 7l 


Table XIII. The frequency of deaths from 
carcinoma in cases with ruptured tumor 


Total 







Radiation 





Deaths 












Stage Per cent 
I "^ — 19 l 5.3 16 6 37.5 
I 21 9 42.9 19 10 52.6 
Total — 40 12 25.0 35 16 45.7 


least if the radiation is restricted to a pelvic field. Only 
one of 18 patients with carcinoma of the serous type 
died from cancer in the course of the follow-up period 
as compared to seven deaths of 24 patients treated with 
external radiatior. The difference is not so clear for 
tumors of the mucinous type. For the endometrioid, 
mesonephroid, and undifferentiated lesions, the end 
result does not seem to depend upon the type of 
radiotherapy. 

As can be seen from Table X, 14.9 per cent of the 
^ patients in the gold series died from carcinoma as 
compared to 23.9 per cent in the radiation group. 
The difference is statistically significant. The almost 
identical course of the survival carves shown in Fig. 5 
can be explained by the larger number of intercurrent 
deaths and deaths from complications in the series of 
` patients treated with radioactive gold. 
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Stage II invasive carcinoma. During the years from 
1968 to 1974, 165 pauents with Stage II lesions were 
seen, of which five belonged to the potentially malig- 
nant tumors. These five have not been included in the 
analysis of the material, and the patients are all alive 
without signs of recurrence. Of the remaining 160 pa- 
tients, 74 were treated with radioactive gold and 86 
received external irradiation; The follow-up period 
varies from three to eight years. Fig. 6 shows the ac- 
tuarial survival curves for the two groups. The five- 
year survival rate for those receiving gold was 54.1 per 
cent‘as compared to 40.0 per cent for those receiving 
external irradiation. Only one patient in the radioac- 
tive gold series compared to three patients in the ex- 
ternal radiation group died from intercurrent disease. 
On the other hand, four patients treated with gold as 
compared to only one in the radiation group died from 
complications. At the end of the follow- -up period, five 
patients (6.8 per cent) in the gold group and seven (8.1 
per cent) in the radiation group were alive with proved 
recurrence. 

The relationship between histology and. cancer 
deaths for the Stage II carcinomas is shown in Table 
XI. The differences in prognosis between the two 
treatment series according to histologic type are not as 
striking as those for the Stage I lesions. Altogether, 
35.1 per cent in the gold group as compared to 44.2 
per cent in the radiation group died from cancer. It 
seems as 1f patients with mucinous tumors, closely fol- 
lowed by the endometrioid tumors, treated with gold 
have the best prognosis. The number of cases in each 


_ histologic subgroup is too small to reach any definite 


conclusion with regard to which HRerapy should be pre- 
ferred. 

It might be E that insullauion of r sacs 
gold would give better results in Stage II lesions with 
ascites (Stage IIC), while external radiation possibly 
should be preferred when macroscopic tissue is behind 
after operation. However, this was not the case. Table 
XII shows the relationship between the occurrence of 
ascites, nonradical removal: of the tumor, and prog- 
nosis. Three of five.patients in the gold group with 
ascites as compared to six out of 11 patients in the 
external radiation group died from carcinoma. The 
corresponding figures for patients with residual tumor 
were 11 of 24 (45.0 per cent) and i of 24 (71.0 per 
cent), respectively. 

Rupture of tumor. Rupture of an ovarian cancer, 
either spontaneously or in connection with operation, 
may lead to dissemination of the disease. In the present 
series, this happened in 75 patients, of whom 40 were 
treated with instillation of radioactive gold and 35 re- 
ceived external radiation (Table XIII). In the gold 
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Table XIV. Cancer deaths from complications and 
from intercurrent disease in the two treatment 


groups, Stage I lesions 





Radiation 









Cause of death De pee Per cent 
Cancer 11.3 16.4 
Complications 7 22 0 0 
Total 18 145 22 16.4 
Deaths from inter- 6 4.8 l 0.8 


current disease 


series, only one of 19 patients with Stage I lesions died 
from cancer (5.3 per cent), while the corresponding 


figure for the radiation series was six of 16 (37.5 per’ 


cent). In the Stage H cases with rupture of tumor, the 
difference was less and not statistically significant. 
The figures presented in Table XIII may influence our 
future attitude to the use of radioactive gold in such 
cases. 

Complications. When the series was analyzed, it 
soon became clear that treatment with radioactive col- 
loidal gold unfortunately may lead to serious and even 
fatal complications. In Tables XIV and XV are shown 
the numbers of patients who died from cancer and 
from complications, respectively. Four of the Stage I 
patients, two of whom had potentially malignant 
tumors, died from complications related to the treat- 


ment. The difference in the frequency of deaths from- 


cancer in the two groups was 5.1 per cent in favor of 
the gold series. This figure is reduced to only 1.9 per 
cent if the fatal complications in the gold group are 
added to the cancer deaths. There was no patient with 
Stage I carcinoma of the ovary treated with external 
irradiation who died from complications. 

"Table XIV shows the number of cancer deaths, 
deaths from complications, and the number of patients 
with Stage I] ovarian cancer who are still alive but with 
proved recurrences. If all of these are regarded as 
treatment failures, 47.3 per cent failures were observed 
in the gold group as compared to 53.5 per cent in the 
radiation group. 


The most common complications seen after treat- 


ment with radioactive gold are due to the effect of the 
radioactive isotope on the intestinal wall (Table XVI). 
The small intestine especially seems vulnerable. There 
is a thickening of all the layers of the intestinal wall and 
a strong tendency for formation of adhesions. The 
movement of the intestines is reduced, and the ulti- 
mate result may be either subacute obstruction, com- 
plete obstruction, stricture formation, or even fistulas. 
Table XVI shows the number and Frequency of com- 
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Table XV. Treatment failures in the two 
treatment groups, Stage II lésions 








Radiation 


De ra pe Te 





Cause of death 


Cancer | 35.1 44.9 
Complications . 4 5.4 E 1.2 
Total 30 40.5 38 45.4 
Alive with recurrence 5 6.8 7 8.1 


Failures : 47.3 53.5 


Table XVI. Number and type of complications 


related to the treatment 






Radiation 
Complication 


Hematologic 

Diarrhea, malabsorption 
Peritonitis 

Stricture 

Subacute obstruction 
Obstruction 

Fistula 

Gold leakage 


Total number 
Per cent 


— PO 
o» C» NO O Gr CO KO OF RD — 
—À 


l 
2 
2 
l 
8 
4. 


plications in the total series of 418 patients. There is a 
striking difference between the two treatment groups. 
As many as eight of 198 patients treated with radioac- 
tive gold, died from complications directly related to 
the instillation of the radioisotope or to related at- 
tempts at operation for subacute or complete intestinal 
obstruction. It should also be realized that some of 
those not dying from complications suffered from dif- 
ferent types of complaints of a more or less chronic 
type, such as diarrhea, malabsorption, abdominal pain, 
or leakage from fistulas. 


Comment 


The present study was started in 1968. It clearly re- 
flects how difficult it is to reach definite conclusions 
about which treatment modality is to be preferred in 
malignant ovarian neoplasia. First, it takes a long time 
to collect uniform and sufficiently large material. This 
is due not only to the limited number of cases seen in a 
single institution but also to the fact that each clinical 
stage contains many subgroups. Furthermore, the 
follow-up period must be sufficiently long, and, in the 
meantime, new and better treatment alternatives may 
appear. For example, it might be questioned why we 
did not compare the two types of postoperative irradia- 
tion with prophylactic chemotherapy. The simple an- 
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PRIMARY SURGERY: Hysterectomy, oophorectomy, 
omentectomy ; 


DIVISION INTO THREE GROUPS: 


A. No irradiation: 


Stage la — Potential malignancies; : Endometrioid, 
Tisonophreie, Unclassified tumours 





B. NL 100 mCi :. 
m la — Serous and Mucinous tumours 
Stage Ib, [c- All histological types 
Stage !a,lb,lc- Ruptured tumour 


Stage Il — Radical surgery. All hisiviogtea types 


C. External radiation: 


Stage li — Non-radical surgery 
All histological types 


RANDOMIZED TRIAL, GROUP A,B and C: 
i. Prophylactic chemotherapy 


il. Controls 


Fig. 7. Proposed new treatment protocol which will be fol- 
lowed from January, 1977. 


Table XVII. Serious complications and deaths related 
to the tréatment in the two periods 1968 to 1974 
versus 1975 to 1976 






Gold 4- 3,000 ex- 
ternal rads 
1968-1974 






Gold 1975-1976 





Serious compli- 23/198 11.6 7/82 | ,.8.5 
cations 


Deaths 8 4.0 0 0 





swer is that this would mean further subdivision of the 
material. Moreover, when the trial was planned, our 
experience with chemotherapy was limited, and later 
on we did not want to break the treatment protocol. 

Another difficulty which was.experienced during the 
evaluation of the results, was the large number of in- 
tercurrent deaths among the Stage I cases in which 
radioactive gold was given. How should this be inter- 
preted? A meticulous examination of the causes of 
death showed that six women in the gold series as com- 
pared to only one patient in the radiation series died 
from intercurrent disease with no sign of active tumor. 
. If only deaths from cancer were counted, the 
superiority of radiogold treatment in both Siage I and 
Stage II was beyond doubt. However, the frequency of 
serious and even fatal complications with the treatment 
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schedule and irradiation dose used was high. The fu- . 
ture use of intraperitoneal instillation of radioactive 
isotopes in ovarian carcinoma seems to be justified only 
if complications due to irradiation damage of the intes- 
tines can be avoided or markedly reduced. This fact 
became apparent in 1974, when a preliminary report 
on the present trial was published.'^ In the following 
years (1975 to 1976) patients with Stages I and II ovar- 
ian cancer entering the trial have received only 100 
mCi of radioactive gold and no additional external 
megávoltage radiotherapy. This means a reduction of 
the dose to the intestines of about 3.000 rads. Table 
XVII shows some preliminary data on the complication 
rate observed after 1974. The observation time is short, 
but our experience is that serious damage to the intes- 
tines usually appears within the first six to 12 months of 
follow-up. There has been a definite reduction of the 
frequency and also in the seriousness of the complica- 
tions (which cannot be seen from the table). To date, 
there have been no deaths. A further reduction in the 
rate of radiation damage to the intestines may possibly 
be achieved by relating the amount of radioactive ma- 
terial to the skin surface of the patient. The dose 
probably should never exceed 100 mCi. 

Many authors have stressed that it is necessary to 
separate cases of low potential malignancy in the 
presentation of therapeutic statistics. Furthermore; 
the cases of true invasive carcinoma show great varia- 
tion in prognosis according to the histologic appear- 
ance.* § The results of the present clinical trial indicate 
that Stage IA serous and mucinous tumors need some ` 
type of additional treatment after Operation to prevent 
implantation metastases to the peritoneal cavity. This 
seems also to be true for the other histologic types 
when both ovaries are affected or when ascites is 
present (Stages IB and IC). 

Rupture of tumor should also make the — 
consider intraperitoneal instillation of some radioactive 
Isotope or a chemotherapeutic agent. Taking into ac- 
count all the observations made in the present investi- 
gation, we end up with the treatment protocol shown in 
Fig. 7. After operation, comprising bilateral salpingo- 
oopliorectomy, hysterectomy, and resection of the 
oinentum, Stages I and II ovarian carcinomas will be 
divided into three groups. Patients with tumors of low 
potential malignancy or those with Stage IA classified 
as endometrioid, mesonephroid, or undifferentiated 
lesions will not be given irradiation. Radioactive gold, 
100 mCi or less, will be used in Stage IA lesions of the 
serous or mucinous types, in Stage IB and IC lesions, in 
cases of ruptured tumor, and in Stage II lesions with 
no residual tumor left behind after operation. External 
radiation will be given in Stage II cases with macro- 
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scopic malignant tissue left behind in the pelvis. All 


three groups will then enter a randomized clinical trial 


to investigate the value of prophylactic chemotherapy. 
with an alkylating agent extending over at least ‘six 
months. These are our suggestions for the indi- 
vidualized treament of Stages I and II ovarian car- 
cinoma in the years to come. However, it should be 
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emphasized that, if such a schedule is followed, it is an 
essential prerequisite that a very close cooperation be- 
tween the clinician and the histopathologist exists. The 


interpretation of the different microscopic patterns of 


malignant epithelial tumors of the ovary varies greatly 
from one institution to another and even between two 
persons working in the same pathologic laboratory. 
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The future function and fortune of ovarian tissue 
which 1s retained in vivo during hysterectomy 


BROOKS RANNEY, M.D. 
SAMIR ABU-GHAZALEH, M.D. 
Yankton, South Dakota 


Hysterectomy was performed for 2,132 private patients; one third were done vaginaliy and 
two thirds, abdcminally. Ages ranged from the 20's through the 80's, but 55 per cent were 
between 40 and 55 years of age. Ovarian function was retained at the time of 
hysterectomy in 1,263 patients; ovarian tissue was retained in 1,557. Based on clinical 
criteria, 525 patients had continued ovarian function until last examined (one to 23 years); . 
328 had continued ovarian function until the end of the study (one to 25 years); 410 
patients had cessation of ovarian function during the study at ages ranging from 41 to 64 
years. Fourteen patients required second operations: three for hemorrhagic physiologic 
cysts, two for adhesions, one for ovarian endometriosis, four for cystadenomas, and four for 
ovarian cancer. Two cancer patients died; two are alive and well, five and 15 years after 
the second operations. (AM. J. OBsTET. GYNECOL. 128: 626, 1977.) 


ONE OF THE most frequent, important, and contro- 
versial decisions made by a gynecologist who is per- 
forming a hysterectomy is the decision either to 
preserve, or to remove normal ovarian tissue.'~*® The 
retained ovary usually will produce physiologic female 
hormones which are beneficial for a woman's health 
and well-being.?75: 1% 137?! Ovarian removal protects the 
patient from occasional ovarian cysts or adhesions and 
prevents the occurrence of a rare ovarian tumor or 
cancer.’ ?: 779: 19 These are the alternatives. How may 
one reach a balanced decision for each individual pa- 
tient? 

We shall not recapitulate the extensive literature of 
opinion nor the limited literature of fact concerning 
the results of ovarian preservation during hysterec- 
tomy. Rather, this is a study of the long-term results 
that pertain to posthysterectomy patients. 


Criteria for retention of ovaries 


As a preface to the remainder of this study, we must 
summarize our general rationale and criteria for 
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Table I. Patients examined periodically after 
hysterectomy 











No. of years after 
hysterectomy during 
which patients were 
examined 







Time of No. of 

hysterectomy patients Average 
1948-1955 958 28-0 13.29 
1956-1960 335 20-1 11.55 
1961-1965 429 15-1 8.64 
1966-1970 443 10-1 2.95 
1971-1975 561 5-1 2.43 
Total 2,132 28-0 


7.543 


preserving normal ovarian tissue at the time of hys- 
terectomy, because the resulting ovarian conservation 
made this study possible. 

Rationale. Ovaries produce physiologic female hor- 
mones after hysterectomy, as well as before.?: *: 1% 13. 15, 
16 21 These hormones protect a woman's health and 
sense of well-being.® 1 1$: 2% 22 Therefore, ovaries are, 
by far, the most important pelvic structures in women 
prior to the climacteric and possibly for some time after 
the menopause.” 9 19, ?9. ^ 

Criteria. Generally. we preserve functioning, normal 
ovarian tissue which has a good blood supply. 
Specifically, during abdominal hysterectomy before 


menopause, we remove both ovaries when there is en- 
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Fig. 1. Most ovaries were normal before and after vaginal 
hysterectomy. Therefore, this scattergraph from vaginal hys- 
terectomy patients, who had not yet reached the menopause 
prior to hysterectomy, was considered to be a “control” graph. 
Age of patient at the time of operation is coded vertically. The 
number of years after operation until cvarian function ceased 
is coded horizontally. Each patient is represented by a dot. 


dometrial or ovarian malignancy, when ovarian blood 
supply is compromised, or when there is severe in- 
volvement of both ovaries by tumors, cysts, severe 
adhesions, endometriosis, or inflammatory disease. 
Preferably, we retain both ovaries, one ovary, parts of 
both ovaries, or at least one third of one ovary. Less 
than one third of one ovary, when retained, tends to 
become hyperplastic, cystic, and painful in physiologic 
response to pituitary hormones." After the meno- 
pause, we remove ovaries which appear to be non- 
functional. 

During vaginal hysterectomy, we observe and pal- 
pate ovaries, but we do not remove postmenopausal 
ovaries (or portions of ovaries) through the vagina un- 
less a specific abnormality is noted. 


r 


` Operative.techniques 


Techniques are important, because each detail may 
influence subsequent healing and later ovarian func- 
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Fig. 2. Although somewhat similar to Fig. i, this abdominal 
hysterectomy scattergraph shows a small concentration of pa- 
tients who had shorter intervals between operation and cessa- 
tion of ovarian function. Age of patient at the time of opera- 
tion is coded vertically. The number of years after operation 
until ovarian function ceased is coded horizontally. Each pa- 
tieht is represented by a dot. 


tion.*: 1% 20 23 Ovarian tissue should not be crushed 
with clamps. Necessary dissection should be gentle 
and meticulous. Hemostatic, fine sutures should elimi- 
nate “dead space.” Ovaries should remain near the pel- 
vic side walls. 


Data and evaluation 


This study of ovarian function and fortune following 
hysterectomy is possible because the senior author has 
practiced for the past 28 years in a region which has a 
relatively stable female population. Information from 
the operative records, pathology reports, and office 
records of the 2,132 private patients who were oper- 
ated upon by the senior author, and who needed hys- 
terectomy during the years 1948 through 1975, was 
coded on individual punch cards. This study is derived 
from correlation of that information. 

Followup examinations. Table I shows the numbers 
of years following hysterectomy that patients received 
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Fig. 3. Abdominal hysterectomy. Both ovaries were retained. 
Distribution is simi'ar to that in Fig. 1. Age of patient at the 
time of operation is coded vertically. The number of years 
after operation until ovarian function ceased is coded hori- 
zontally. Each patient is represented by a dot. 
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Fig. 4. Abdominal hysterectomy. One ovary was retained. Dis- 
tribution is similar to that in Fig. 1. Age of patient at the time 
of operation is coded vertically. The number of years after 
operation until ovarian function ceased is coded horizontally. 
Each patient is represented by a dot. 


Table II. Retention or removal of ovarian enon compared by patient age groups during hysterectomy 






Retained ovarian 


function post- 
No ovarian an function postoperatively operatively 
Buateral salpingo- Menopause before vaginal Per 
da Groups oophorectomy hysterectomy cent 
3.47 29 and younger — 85.14 
20.50 ES 30-39 i; 5i -— 386 88.33 
55,90 1,177 40-55 330 44 803 68.22 
20.83: 444 56 and older 183 250 11 2.48 
Totals 2,132 575 334 1,263 





periodic examinations. Follow-up examinations ranged 
from 28 years to only one year; the over-all average is 
7.548 years. Averages are higher for groups of patients 
whose hysterectomies occurred in earlier years. 

Types of hysterectomies. Vaginal hysterectomies 
were performed for 712 patients (33.4 per cent); most 
of these also needed plastic repair for vaginal relaxa- 
tion. 

Abdominal total hysterectomies were performed in 


1,374 patients (64.4 per cent). The abdominal route 
was usually chosen when adnexal abnormalities were 
noted or suspected preoperatively. 

Forty-six patients (2.2 per cent) needed abdominal 
radical hysterectomies; ovarian function was retained 
in 15 of these patients. 

Patient age groups. These 2,132 patients were di- 
vided into four age groups, as noted in Table II, for 
the following reasons. Many gynecologists’ * 9 ^ ?* 
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Fig. 5. Abdominal hysterectomy. Parts of both ovaries were 
retained. This graph shows perceptibly earlier cessation of 
ovarian function. Age of patient at the time of operation is 
coded vertically. The number of years after operation until 
ovarian function ceased is coded horizontally. Each patient is 
represented by a dot. 


prefer to retain ovaries during hysterectomy in women 
who are under 40 years of age; most remove ovaries 
during hysterectomy in women over 55 years of age. 
However, more than half of our hysterectomy patients 
were in the “moot” age group—40 to 55 years of 
age. 

Retention or removal of ovarian function. Almost 60 
per cent of the patients (1,263) retained some healthy, 
functioning ovarian tissue, with an adequate blood sup- 
ply, after operations (Table II) Bilateral salpingo- 
oophorectomy was performed for only 575 patients, or 
26.9 per cent. These decisions were made individually, 
at the operating table, rather than arbitrarily before 
operation. 

More than 85 per cent of the women who had hys- 
terectomies before age 40 retained ovarian function. 
More than 68 per cent of the women who were 40 
through 55 years old at the time of hysterectomy re- 
tained ovarian function, 


Evaluation of ovarian function. Evaluation of ovar-. 


ian function during the postoperative years was based 
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Fig. 6. Abdominal hysterectomy. Part of one ovary was re- 
tained. This graph shows even more notably earlier cessation 
of ovarian function. Age of patient at the time of operation is 
ceded vertically. The number of years after operation until 
ovarian function ceased is coded horizontally. Each patient is 
represented by a dot. 


upon gynecologic history and examination of the pa- 
tients during periodic office visits.?* ? Recurring hot 
flushing was considered symptomatic of the climac- 
teric. Visible thinning and palpable loss of elasticity of 
the vaginal mucosa, often associated with dyspareunia, 
were judged to be objective signs of loss of ovarian 
function. 

Useful ovarian function was judged to have stopped 
in those patients in whom climacteric symptoms and 
findings warranted oral estrogen therapy and in those 
patients in whom vaginal changes indicated loss of 
hormonal stimulation although there were no climac- 
teric symptoms. 

Duration of ovarian function after hysterectomy. 
Based upon these clinical, practical criteria, among the 
1,263 patients who had retained ovarian function after 
hysterectomy, 525 still had effective ovarian hormonal 
function when they were last examined, from one to 23 
years after their respective operations (average, 5.4 
years). Another 328 patients still retained effective 
ovarian hormonal function at the end of this study, 
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Table III. First and second operations* 


- 


First operation 
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Second operation —bilateral salpingo-oophorectomy | 


Years 


between 
operation ` 


Size of cyst 


or humor 





Microscopic findings | 


Case 
No. Operative procedure Date. Date 
1 Abdominal total hysterectomy 4-26-50 10-21-58 
2 Resection of ovarian cyst 9-15-53 7-26-66, 
Abdominal total hysterectomy . 6-17-58 
3 Vaginal hysterectomy and : 1-16-60 12-31-62 
vaginoplasty 
(4 Resection of endometriosis;. ' 6-21-68 2-19-71 
abdominal total hysterectomy ' 
5 Vaginal hysterectomy; resec- 7-23-53 12-29-75 
tion of left ovarian cyst 
6 . Vaginal hysterectomy and 11-5-62 11-14-67 
vaginoplasty | 
7 Abdominal total hysterectomy 1-2-68  10-3- 79 
8 Resection of endometriosis; 11-14-60 3-4-76 
right salpingo-oophorectomy; 
resection of dermoid 
cyst from left ovary; 
| abdominal total hysterectomy 
9 Vaginal hysterectomy and 9-19-60 7-12-71 
vaginoplasty C 
10 Vaginal hysterectomy and 9-27-56 3-24-61 
vaginoplasty; resection of - 
left ovarian cyst 
11 Vaginal hysterectomy 8-2-52 4-16-69 
12 Vaginal hysterectomy and 1-16-50 (6-29-57 


vaginoplasty 





*Microscopic findings were reviewed by the authors. 


from one to 25 years after their respective operations 


(average, 4.93 years). 


Times of cessation of ovarian function. Based upon 


the same criteria, among the or iginal 1,263 patients . 


who had retained ovarian function after hysterectomy, 
410 patients reached the climacteric during subsequent 
years of observation, examination, and treatment. 
Their respective ages at'the spontaneous cessation of 
effective ovarian hormonal function ranged from 41 to 
64 years (average, 52.59 years). 

Possible effects of ovarian operations on duration 
of subsequent ovarian function. This study disclosed 
some evidence that the operative procedure of cutting 
into an ovary, removing a lesion, and suturing the 
ovary may interfere a little with the ovary's long-range 


function (Figs. i to 6). The 309 patients in whom both 
ovaries were retained and the 40 patients who had one, 


ovary retained exhibited good ovarian hormonal func- 
tion until an average age of about 52 years. However, 
ovarian function ceased at an average of about 49 years 
in the 35 patients who retained parts of both ovaries 


and in the 26 patients who retained fart of one ovary. 


tumor. When an ovary has been left in the pelvis, its 


8 7 cm Corpus luteum cyst with 
hemorrhage 
8 6 cm Corpus luteum cyst; folli- 
cular cysts 
3 6 cm Corpus luteum cyst with 
: hemorrhage 
3 7 cm Endometriosis, left ovary ' 
corpus luteum cyst, 
| right ovaty 
22 7 cm Serous cystadenoma; 
hyperthecosis 
5 10 cm. Mucinous cystadenoma 
4 6 cm. Mucinous cystadenoma 
16 7,500 c.c. (ro phys- Mucinous cystadenoma 
ical examina- | 
tion during 14 yr.) 
11 10 cm. Endometrioid adenocarcinoma 
of left ovary, plus adhesions 
5 6 cm. ‘ Adenocarcinoma, left ovary; 
l endometriosis, right ovary 
17 7 cm. Adenocarcinoma, left ovary, 
tiny omental metastases 
à (omentectomy) 
7 15 cm. Papillary, serous cystadeno- 


carcinoma, left ovary 


In summary, one can. anticipate satisfactory ovarian 
hormonal function for a normal interval of years from 
healthy ovarian tissue with a good blood supply which 
is left in place at the time of hysterectomy. What is the | 
future fortune of retained ovaries? 

Physiologic cysts. Twenty patients subsequently had 
palpable physiologic cysts in the remaining ovaries, 
usually occurring within the first six to 18 months after 
hysterectomy. Some caused discomfort; others pro- 


- duced no symptoms. Seventeen of these cysts resolved 


spontaneously, and none recurred. However, in the 
other three patients, persisüng cysts or pelvic pain 
necessitated a second operation for oophorectomy 
(Table III). | 

Pelvic adhesions. A rare but more insidious prob- 
lem results from postoperative adhesions which may 
form between the redundant sigmoid bowel and adja- 
cent peritoneum. Usually, these adhesions produce no 
symptoms. However, if the patient becomes quite 
obese, fat.is deposited in the epiploic appendages, 
sómetimes causing discomfort and simulating a pelvic 






Volume 1258s 
Number 6 5 


Oral estrogens 
Oral estrogens 
Oral estrogens 


Oral estrogens 


No recurrence 
No recurrence; oral estrogens 


No recurrence; oral estrogens 
No recurrence 


External irradiation to pelvis; no recurrence (5 years) 


External irradiation to pelvis; no recurrence (15 years) 


Chemotherapy; recurring tumor, 3-10-71, treated by operation, 
external irradiation, and chemotherapy. Patient died 
6-15-73 (hemorrhage of metastatic carcinoma in bowel) 

External irradiation to pelvis; recurring tumor, 1-8-58, treated by 
operation, omentectomy, and chemotherapy. Patient died 7-4-58 


very presence complicates the differential diagnosis. 
We eventually operated upon two postmenopausal 
women and found no tumor. We then resected the 
adhesions, and removed the tiny, atrophic tubes and 
ovaries. ! 

Endometriosis. In one instance we performed re- 
operation three years after hysterectomy to remove 
endometriosis of the right ovary and a corpus luteum 
cyst on the left ovary (Table III). 

Cystadenomas. Four patients developed cystade- 
nomas (three mucinous, one serous) which required 
second operations for salpingo-oophorectomy from 
four to 22 years after prior hysterectomy. All four 
patients are now healthy, with no signs of recur- 

* rence (Table IIT). 

Ovarian cancer. Four patients had salpingo-oopho- 
rectomy for ovarian cancer five, seven, 11, and 17 
years after their respective hysterectomies. Two have’ 
had no recurrence for five and 15 years, respec- 
tively, since the second operation. À third patient 
was treated by operation, followed by chemotherapy. / 
She lived for four years after operation but then died. 
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The fourth ovarian cancer patient died within a year 
after the second operation (Table III). 

One patient who died of ovarian cancer delayed for 
nine months before following our advice that she 
needed an operation for a pelvic mass. The other pa- 
tient who died of cancer did not have a pelvic examina- 
tion for eight years prior to the discovery of cancer. 
Regular examinations and prompt patient response 
might have saved these patients. 

In summary, among the 1,557 patients who had re- 
tained ovarian tissue, 0.89 per cent have required sec- 
ond operations for adhesions, cysts, or tumors of the 
ovaries. Cancer of the ovary was found in 0.26 per 
cent. Death from cancer has occurred in 0.13 per 
cent.?? 


Comment 


This study reaffirms? ?: 19: 12; 15-17, 1% 2 the conclusion 
that norma] ovaries which are retained in vivo during 
hysterectomy will usually produce female hormones in 
each individual patient for the inherited duration of 
years. These female hormones are valuable for the 
health, 4 1% 12: 13, 15, 16, 20, 22 Sense of well-being,” 4, 10, 12, 
and longevity’ 7% ?? of many women. 

Resection of ovarian lesions, followed by suture and 
retention of normal ovarian tissue at the time of hys- 
terectomy, sometimes resulted in a variable shortening, 
which averaged about three years for these particular 
patients, o: the inherited duration of hormonal func- 
tion. Meticulous and gentle handling of the ovaries 
during operation may minimize these effects. 

The major source of discussion between the propo- 
nents and opponents of ovarian retention during hys- . 
terectomy has centered around the occasional need to. 
remove those ovaries later. Unfortunately, most studies 
concerning the ovary following hysterectomy, have 
been instigated by second operations for adhesions, 
Cysts, or cancers in retained ovaries. Such studies could 
not be related to a specific base or number of prior 
hysterectomies because most initial operations had 
been performed in different regions or communities 
by different doctors. Therefore, the incidence of these 
phenomena could not be calculated? ^9: ^^ 14, 26 

We preferred to seek incidence figures by starting 
from a base of a large number of hysterectomy patients 
who had retained ovarian function and by observing 
these patients for long intervals of time.'? The disad- 
vantages of this method are obvious: fifty-six patients 
have already died of various causes and some patients 
have moved away. However, since the population of 
this region is relatively stable and healthy, attrition is 
less here than in many other parts of the world. There- 
fore, we plan to continue observation of these patients. 


13, 15, 16, 20, 22 


et 


632 Ranney and Abu-Ghazaleh 


Our present evaluation is that the advantages de- 
rived by most of these patients from continuing en- 
dogenous hormones far outweigh the disadvantages, 
which accrued to only a few from second operations 
and to two patients who died from ovarian cancer. 

Our present attitude during gynecologic operation is 
to individualize, rather than to stereotype, the opera- 
tive treatment of the ovaries during hysterectomy. » ê 
l 19 17 The accumulated clinical observations and 
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Discussion 


Dr. ROBERT BURSTEIN, St. Louis, Missouri. First of 
all, Dr. Ranney's elaborate record system has allowed 
him tó retrieve this large group of patients who serve as 
the basis for his study. The other point for congratula- 
tions is the low incidence of late complications and 
reoperation thzt Dr. Ranney has experienced in his 
large group of patients. The most recent study, prior to 
the present one; dealing with the residual ovary syn- 
drome was published in 1975, and came from our 
President's university and hospital! Perhaps he would 
care to comment later on. 

The figures from Houston fairly well duplicate re- 
ports of others and indicate that reoperation is under- 
taken most frequently for pain and the presence of a 
pelvic mass. Underlying pathology is usually found to 
be caused by zdhesions involving the ovary, follicular 
and corpus luteum cysts, and benign neoplasms of the 


.vant patient records in the files of T 
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pathologic knowledge and experience of past decades 
are focused upon each patient in an effort to give each 
a balanced, beneficial, a ae result. 


The extensive research which ' 
this study was greatly facilitated 
cated assistance of Janet Link, Hil 
Ranney, who found and sorted the 
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ovary. The incidence of malignancy seems to remain 
constant, whether or not the uterus was removed. AI- 
though Christ and Lotze’ reported 202 cases that re- 
quired subsequent operation, 78 per cent of these hys- 
terectomies had been performed in other institutions. 
Grogan* reported on 92 cases, of which 55 per cent 
had hysterectomies performed elsewhere. Thus, this 
present paper is unique in that the physicians report- 
ing have individually performed the operations. Ex- 
planations for their lower incidence of complications 
may be found in the expertise of the surgeon and in 
the low incidence of pelvic inflammatory disease in 
their population. 

As a point of comparison, I have grouped some of 
the figures presented in the two previously mentioned 
papers and those presented by the authors. Since the 
authors reported only 12 cases, I listed the number of 
the complications rather than the percentage (Table I). 
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Table I. The residual ovary svndrome 


* Christ 
Grogan” | and Lotze! | Ranney 


Hysterectomy elsewhere 55% 78% 0 
Route of hysterectomy 
Abdominal 77 136 6 
Vaginal 15 65 6 
Unknown | l 
Total 92 202 12 
Symptoms of residual ovary 
Pain 47.8% 771.2% 
Asymptomatic mass 26.1% 14.4% 
Pain and mass 21.7% 55.9% 
Dyspareunia 4.2% 67.0% 
Acute onset of pain 0 4.9% 


Pathology at reoperation 


Follicular cysts 47.0% 29.7% 0 
Corpora lutea -` 82.696 41.6% 3 
Periovarian adhesions 61.9% 2 
Endometriosis 10.4% 14.4% l 
Benign neoplasm 14.1% 23.3% 4 
Malignant neoplasm 10.8% 3.0% 4 


I am in thorough agreement with the authors that 
women need to have continued estrogenic stimulation, 
provided it is not contraindicated by any pathology 
present. However, in our practice we have not encoun- 
tered the problem of the residual ovary syndrome be- 
cause we have removed both tubes and ovaries at 
the time of abdominal hysterectomy in virtually all 
perimenopausal women during the last 25 years. To 
prevent symptoms of menopause, we insert estrogen 
pellets in the subcutaneous fat. The last report of our 
observations, published in 1959, indicated that the 
vast majority of women wil not have menopausal 
symptoms for approximately two years. Although we 
still utilize this technique, we have found no reason to 
publish a continuum of this material. In 1973, Hunter 
and associates,* in England, reported essentially the 
same findings and advantages in the use of this type of 
therapy. Our technique consists of inserting two or 
three 25 mg. alpha estradiol pellets in the subcutane- 
ous tissue after the fascia has been closed. We utilize 
this technique in all patients who are perimenopausal, 
with the exception of those wao have a malignancy of 
the uterus or ovary or widespread endometriosis. If 
there is any question about the pathology, we will insert 
the pellets postoperatively after the pathologist's report 
has been received. | 

During these past 25 years, we have not had reason 
to regret pellet insertion in any patient and we have not 
had the need to remove any pellets. They remain active 
on an average of approximately two years, although 
some patients have developed menopausal symptoms 
as early as six months, while others have been followed 
in excess of five years and have been asymptomatic. It 
is our opinion that the estrogen level falls off so slowly 
in some of these women that they remain asymptom- 


* 
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atic even though the pellets are obviously no longer 
active. 

When a patient complains of the development of 
menopausal symptoms, two more pellets are inserted 
in the subcutaneous tissue as an office procedure, with. 
z Kern pellet introducer. However, it has been our 
experience that these subsequently introduced pellets 
cre effective for only approximately one year. 
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DR. JAMES S. KRIEGER, Cleveland, Ohio. It isa shame | 
that Dr. Bertha. Van Hoosen, author of The Petticoat 
Surgeon, could not be with us today. Drs. Ranney and 
Abu-Ghazaleh certainly would have warmed the cock- 
les of her heart. It was she who observed that male 
surgeons seldom found an ovary good enough to keep 
or a testicle quite bad enough to take out. 

Differing viewpoints regarding ovarian conservation 
have been argued about for years. Since there is such a 
paucity of fact, these discussions usually are interlaced 
with a large element of emotion. This paper is unlikely 
to have any profound effect on changing the opinions 
of either the avid conservationists or the "clear cutters," 
since it provides little true fact. The rationale for the 
retention of ovaries as presented by the authors is 
simplistic, at best. The estimation of continued ovarian 
function is based on only clinical observation and his- 
tory. The risk from retained ovaries probably is small, 
but the incomplete follow-up of patients in this paper 
makes statistics regarding the need for secondary op- 
erations or the development of new pathology only 
presumptions. The one positive statement that can be 
made is that in situ ovarian tissue continues to function 
following operation, but its duration and extent bear a 
direct relationship to patient age and the amount of 
ovarian tissue which remains. 

Drs. Ranney and Abu-Ghazaleh speak of physiologic 
hormones, produced by the ovary, which protect the 
health znd improve the sense of well-being. I would 
guess that there are a number of women plagued by 
premenstrual tension who might violently disagree 
with the latter portion of that statement. Furthermore, 
the authors imply that these beneficial effects are only 
available through the mediation of functioning ovarian 
tissue, since they will save as little as one sixth of the 
total ovarian substance. 

The authors speak of decisions regarding the dis- 
position of ovaries being made individually at the 
operating table and not arbitrarily before operation. 
Since the authoritarian image of the physician has 
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rapidly deteriorated in this era of consumerism and the 
litigious patient I would submit that prospective indi- 
vidualization of these decisions is imperative. The pa- 
tient should share in the decision making, with the 
awareness that events or findings at operation might 
dictate a change. 

My attitude regarding ovarian conservation may be 
stated simply. First, the patient may not always be right 
in her choice, but it is her prerogative to make it. Sec- 
ond, given the choice between a predictable “pill” and 
an unpredictable ovary, I am inclined to choose the 
former. Thus, I an neither an ardent conservationist 
nor a “clear cutter.” ' 

DR. KAMRAN S. MOGHISsI, Detroit, Michigan. I think 
there may be some controversy or ground for discus- 
sion when one is faced with removal of ovaries in pre- 
menopausal women. I doubt, however, that there 
should be any discussion regarding postmenopausal 
women, since we know that the postmenopausal ovary 
does not produce any significant amount of estrogen. 


In postmenopausal women, it has been clearly demon- ` 


strated, by the work of Siiteri and MacDonald from 
Dallas, that the estrogen is probably of adrenal origin. 
Delta 4 androstenedione is produced in the adrenals 
(and possibly ovaries) and is converted to estrogen in 
the peripheral tissues. Therefore, I cannot see the ra- 
tionale of leaving the ovaries in postmenopausal 
women beyond the age,of normal ovarian function. 
Dr. JOSEPH A. LUCCI, JR., Houston, Texas. The au- 
thors’ criteria for failure of continuing ovarian func- 
tion were based on clinical evidence such as the climac- 
teric and pelvic findings. I would like to ask if they 
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utilized cytology for hormonal levels of estrogen to 
correlate this and, if so, of what value this may have 
been. 

DR. ABU-GHAZALEH (Closing). Dr. Krieger ques- 
tioned the benefit of the physiologic ovarian hormone 


^* as compared to that of exogenous estrogen. I do not 


believe that ingesting a "pill" a day for 25 days a month 
is convenient and inexpensive. Considering his choice 
of a predictable "pill" rather than an unpredictable 
ovary, I am sure that most gynecologists can remember 
on occasions how disappointing the "pill" can be in the 
treatment of a young castrated woman. Regarding his 
last question as to whether we share with a patient the 
decision of removing or fetaining the ovaries, we do 
counsel the patient prior to operation. We tell her if the 
ovaries are normal we will leave them; otherwise, we 
will remove them and, in the latter case, we will sup- 
plement treatment with exogenous estrogen if no con- 
traindication exists. | 

Dr. Moghissi stated that ovaries do not function after 
the menopause. This may be generally true, but there 
are some exceptions, because we have seen fresh cor- 
pora lutea in the ovaries of 65-year-old menopausal 
women during operations. Also I refer him to a study 
by Novak? in 1970. 

Dr. Lucci asked if we used vaginal cytology among 
our criteria of ovarian function. I am sure that vaginal 
cytology, maturation index, etc., probably would be 
helpful, but I think, when we face the patient individu- 
ally, to treat or not to treat her really does not depend 
on the laboratory result; it depends upon her symp- 
toms and complaints, and our clinical evaluation. 


‘The effect of marihuana (delta-9-tetrahydrocannabinol) 
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Despite the widespread use of marihuana by large numbers of young adults in the 
reproductive years, little is known about the effects of this drug on reproductive function. | 
Information on the effect of the drug on the woman is particularly meager. The rhesus . 
monkey provides an excellent animai model from which to generalize to man. While the 
primary purpose of the proiect is to determine the effect of long-term administration on the 
cycling female monkey, the initial studies were carried out in the ovariectomized monkey 
with resulting elevated gonadotropin levels under. conditions of short-term administration of 
the drug. Marihuana causes a reversible depression in luteinizing hormone levels in the 
ovariectomized female rhesus monkey. (AM. J. OBSTET. GYNECOL. 128: 635, 1977.) 


DESPITE THE widespread. use of marihuana by large 
numbers of young adults in the reproductive’ years; 


little is known about the effects of this drug on repro- 


ductive function. Reproductive studies have primarily 
evaluated the possible teratogenic effects of marihua- 
na, indicating effects in some, but not all, species of 
animals tested. Conflicting results have been obtained 
concerning the effects of long-term use of mari- 
huana on maintenance of pregnancy and on the 
susceptibility of the fetus to the toxic effects of the 
drug. ? = 

There are only a few studies of the effects of 
marihuana on reproductive endocrinology, and most 
of these concern the effect of the drug on the male 
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animal. Two recent reports indicate that long-term use 
of large amounts of marihuana may adversely affect 


"sexual reproductive function in man. Harmon and 
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Aliapoulios* described three men with gynecomastia 
associated with long-term intensive marihuana smok- 
ing. Kolodny and associates? reported a depression of 
plasma testosterone levels after long-term intensive 
marihuana use as compared to age-matched men who 
had never used marihuana. Their evidence suggested 
that marihuana produces alterations in sex steroid se- 
cretion and in spermatogenesis through a reversible 


‘hypothalamic action, since abstention from marihuana 


or stimulation with human chorionic gonadotropin re- 
versed the effect. This clinical study was in agreement 
with the laboratory findings of Dixit and associates? on 
the effect of long-term administration of cannabis 
extract to male mice. In this study, the drug produced 
a decrease in testicular weight, a shrinkage of the 
seminiferous tubules, a decrease in sex accessory organ 
weights, and a complete arrest of spermatogenesis and 
Leydig cell function. Complete recovery was found in 
mice 63 days after the drug administration was discon- 
tinued. | 

Conflicting results were obtained in a prospective 
study in which heavy, casual drug users were exam- 
ined.’ Plasma testosterone was measured daily before, 
during, and after a 21 day period of marihuana use. 
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Fig. 1. The effect of THC or vehicle on the secretion of LH ina female rhesus monkey (Monkey L.). 
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Fig. 2. The effect of THC or vehicle on the secretion of LH ina female rhesus monkey (Monkey M.). 


No statistically significant changes in plasma testos- 
terone levels were observed during or after the smok- 
ing period as compared with the presmoking base-line 
levels. It is difficult to account for differences in this 
-study and those reported by Kolodny and associates." 
Several factors must be considered, including episodic 
variations in plasma testosterone levels which occur in 
man, dosage and purity of the marihuana used, dura- 
tion of the marihuana usage, and the lack of quantita- 


tive information on gonadotropin levels before, dur- 
ing, and after each study. 

We have recently reported the effects of short-term 
doses of delta-9-tetrahydrocannabinol (THC) or vehi- 
cle on the secretion of testosterone in the mature male 
rhesus monkey.® In these preliminary studies, THC 
(5.0 mg. per kilogram) produced an average depres- 
sion in serum testosterone of 65 per cent over the first 
24 hours after a single dose. Recovery of testosterone 
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Fig. 3. The effect of THC or vehicle on the secretion of LH in a female rhesus monkey (Monkey S.). 
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Fig. 4. The effect of THC or vehicle on the secretion of LH in a female rhesus monkey (Monkey M. J.). 


levels occurred during the following three-day period. 
In several instances, the testosterone recorded during 
this period actually exceeded the control level. Corre- 
sponding changes occurred in the secretion of luteiniz- 
ing hormone (LH) (average 30 per cent decrease for 12 
hours after THC administration). 

Female animals of some species have been shown to 
be more responsive to certain cannabis effects than 
male animals? and, yet, less information exists on the 
effect of THC on gonadotropin secretion in the female 
animal. In the only study which has examined the ef- 
fect in female animals, Marks'? reported a marked de- 
pression in LH secretion following THC administra- 


tion to ovariectomized rats. This depression of LH 
levels was dose dependent and occurred within one 
hour after THC administration. The THC effect was 
antagonized by small doses (1 ug) of estradiol. With 
large doses (10 ug) of estradiol which normally inhibit 
LH secretion, THC administration inhibited the estro- 
gen-induced suppression of LH secretion. 

The rhesus monkey, which has a menstrual cycle 
similar to that of the woman, provides an excellent 
animal model. From the long-term administration of 
THC at various times during the menstrual cycle, ef- 
fects on gonadotropin levels can be observed which 
cannot be studied easily in the human female subject. 
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Table I. The effect of THC on LH levels in the 
ovariectomized rhesus monkey 





1.25 © 0 | 145- 115 140 120 
6 98 100 180 58 
12 150 88 200 76 
18 190 120 160 190 
94 ` 190 155. 260 295 


The present research was carried out in the ovariec- 
tomized female monkey under conditions of short- 
term administration of the drug in an effort to deter- 
mine the optimum dosage for future long-term studies 
in the intact animal. | 


Material and methods 


The assay of rhesus LH, a double-antibody radio- 
immunoassay, was performed with minor modifica- 
tions as described by Niswender and _ associates." 
The constituents of the assay are an antiovine LH 
serum (GDN No. 15, provided by G. D. Niswender), 
ovine LH (LER-1056-C2) for iodination, and a rhe- 
sus pituitary standard, LER-1909-2 (LH activity by 
OAAD bioassay is 0.0032 NIH-LH-S] units per milli- 


gram with 95 per cent confidence limits of 0.0039 to 
0.0025).'Both of zhe latter two materials were provided. 


by L. E. Reichert, Jr. The five-day assay is carried out at 
4° C. The standards (400 to 12,800 ng. per tube) and 
unknowns (50 to 200 ul of serum) are incubated with 
the antisera (1/100,000) for one day followed by a 
one-day incubation with "5I-LH (50,000 c.p.m.) and 
a three-day incubation with goat antirabbit gamma 
globulin (dilution determined by titer). The results are 
expressed in terms of nanograms of LER-1909-2 in 
100 ml. of serum. 

The ovine LH is iodinated with an enzymatic 
method” which produces a material with high specific 
activity and with less damaged hormone than obtained 
with the chloramine-T method. The mean specific ac- 
tivity was 384 ».Ci per microgram (range: 164 to 703). 

Four sexually mature rhesus monkeys (designated as 
^. Li, M., S., and M. J.) with established normal menstrual 
cycles were ovariectomized; studies were begun three 
to five weeks later. The monkeys were caged separately 
and housed in the Department of Laboratory Animal 
Medicine primate facilities (University of Texas Health 
Science Center at San Antonio). In a study cf diurnal 
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variation, blood was drawn every six hours for 24 
hours on alternate days for a total of three days. The 
range of LH values was 100 to 375 ng. per 100 ml.; no 
consistent pattern of response was observed for any of 
the animals. One monkey (L.) was injected subcutane- 
ously. daily for 10 days with 100 ug of estradiol cy- 
clopentylpropionate. At the end of the treatment 
period, LH was not detectable. 

In the studies of the short-term effects of T HC, the 
monkeys were given a single dose of vehicle or TCH 
(5.0, 2.5, 1.25, or 0.625 mg. per kilogram) in a 4 per 
cent solution of Tween 80 in saline by an intramuscu- 
lar injection. At least 10 days intervened between ex- 
periments. THC or vehicle was administered at 1200 
hours; blood was drawn from each monkey every six 
hours for 24 hours and then daily at 1200 hours for 
three more days. Blood was also drawn 24 hours prior 
to and immediately following the injection. Serum was 


. stored at —20° C. until assay. During the experiments, 


the animals were given supplemental food (fruit), since 
they did not appear to be eating spontaneously for the 
first several hours following THC administration. 
Chewable multiple vitamins with iron and minerals 
were also given throughout the studies. Hematology 
and blood chemistries were evaluated twice during the 
nine-month period of the studies. 


Results 


Figs. 'I to 4 show the effects in each monkey of vehi- 
cle and the 5.0 and 2.5 mg. per kilogram doses of THC 
on LH levels. It is clear that the LH levels seen at six . 
hours after injection are comparable for the two doses 
in all of the animals. The level reached also does not 
appear to be related to the LH at 0 time. The persis- 
tence of the effect. is related to dose but in only two 
animals (L. and M. J.). In several of the series, a 
marked rebound in gonadotropin levels occurred dur- 
ing the recovery period after THC administration. 
None of these effects was seen for vehicle. 

Several analyses of variance were- performed in 
which the two doses were compared to vehicle for dif- 
fering lengths of time after injection. These designs are 
three-dimensional designs in which the drug is one fac- 
tor; time after injection, the second factor; and ani- 
mals, the third factor. When the 24 hours after injec- 
tion was analyzed, only the drug-by-time interaction 
was significant (F — 4.2, p « 0.01). The interaction is 
due to several findings. First, there was no difference 
between the doses at six hours. Second, a difference 
was present at 12 hours which was also present at 18 
hours but smaller. Hewever, at 24 hours the mean LH 
level for the 2.5 mg. dose was higher than that for both 
the vehicle and the 5.0 mg. dose. In the analysis of the 
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18 hours after injection, only the main effect of time 
after injection was significant (F — 6.1, p « 0.05). For 
all drug conditions combined, the difference between 
the conditions six and 18 hours after injection was 
significant (t = 3.40, p « 0.02). For the 5.0 mg. dose, 
the difference between 12 and 18 hours was also 
significant (t = 2.97, p < 0.05). 

Similar analyses were performed in which each of 
the postinjection times was compared to 0 time, that is, 
the time of injection. The main effect of the drug was 
significant (F = 29.40, p « 0.025) for only the six-hour 
comparison, that is, both the 2.5 and 5.0 mg. doses 
show significant decreases from 0 time at six hours. In 
the 12 hour analysis, the drug-by-subjects interaction 
was significant (F = 9.47, p < 0.05), again reflecting 
that the animals were responding differently from 
each other 12 hours after injection. 

The results for the 1.25 and 0.625 mg. per kilogram 
doses are presented in Table I. The results are 
presented in tabular form and for only the 24 hours 
following injection because no effects were seen after 
that. When a rebound occurred, it was seen only dur- 
ing the 24 hours after injection. 

The effect of THC on LH levels does not appear to 
be different for the two doses. The percentage de- 
creases were larger for most animals after the 0.625 
dose. However, the control levels were considerably 
lower for two of the animals in the experiment with the 
1.25 mg. dose. It also appears that the LH levels seen 
six hours after THC injection did not differ to any 
extent from those seen in the higher dose range. How- 
ever, the duration of the effect was clearly different; in 
most cases a decrease was seen only at six hours. 

No analyses were performed in which the lower 
doses were compared to vehicle because of the fact that 
in many instances the control levels of LH after admin- 
istration of the drug were considerably lower than 
those seen with vehicle. In the analyses of variance in 
which 0 time was compared to various times after injec- 
tion, only in the six hour comparison was significance 
obtained (F = 11.90, p « 0.05). Therefore, the two 
lower doses of THC did not differ from each other and 
showed significant decreases in LH at six hours after 
injection. 
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The: behavior of the monkeys was also altered by 
THC. Within 30 to 60 minutes after the injection, they 
exhibited ptcsis with a fixed gaze and an obvious lack 
of attention to their surroundings. The aggressive 
monkeys lost their overt aggressive behavior, and all 
monkeys lost their characteristic fear of contact with 
human beings. If the monkeys were presented with 
food or treats, they would accept and, if they were 
bothered, they could change their sitting position 
within the cage (including climbing, if necessary) with 
no apparent loss of motor coordination. Each monkey 
had a response pattern which was characteristic, par- 
ticularly in terms of the position assumed when quiet. 
Tke degree and duration of the responses were di- 
rectly related to dose. At the lower doses the effects 
were mild and short lasting while the effects of the 5.0 
mg. dose could be observed up to 48 hours. 


Comment 


THC produces decrements in LH secretion in the 
ovariectomized rhesus monkey. The magnitude of the 
effect is not related to dose, but the duration of the 
effect is. However, responsiveness in terms of duration 
is an individualized phenomenon, since it is not coasis- 
tent from animal to animal. It is clear that under condi- 
tions of short-term administration of the drug the ef- 
fect on LH secretion is reversible. 

The neurochemical basis for the inhibitory action of 
TEC is not known, although Marks?’ presented some 
evidence that it is not mediated through a cholinergic 
mechanism. Recent evidence'?: ?* indicates that certain 
effects on the central nervous system caused by THC 
and its metabolites are produced by alterations in 
biogenic amines. Since gonadotropin secretior is 
thought to be controlled by releasing factors that 
are secreted in response to hypothalamic catechol- 
amines,?: !$ a disruption of the amine metabolism in 
the hypothalamus could cause the observed THC 
effect. The significance of the changes in the secre- 
tion of reproductive hormones produced by THC 
to alteration in fertility is presently unknown. With the 
infcrmation provided in the present studies, it should 
now be possible to study THC effects in the cycling 
monkey and its possible consequences on fertility. 
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Discussion 


DR. KAMRAN S. MOGHIssI, Detroit, Michigan. Can- 
nabis consists of the dried, flowering tops of the plants 
of Cannabis sativa. Bhang contains selected, dried, 
larger leaves and young twigs. The tops of cultivated 
female plants obtained directly after flowering is called 
ganga. Hashish consists of compact masses of resin 
squeezed from the hemp leaves. These words have 
been used mere or less i ae) under the title 

"marihuana." 

Marihuana has a very ons and interesting history as 
a medicament. The first recorded medicinal use of 
cannabis occurred.about 2,000 s.c. in China and India, 
where it was used for “female weakness,” gout, 
rheumatism, malaria, constipation, absentmindedness, 
and obesity and as an antitussive agent. In the Middle 
East, during the rise of Islam, hashish (Arab name) was 
used for its intoxicating and hallucinogenic properties. 
The assassins (users of hashish) used it extensively in 
their religious rites in the mountains of Persia: This, it 
Is reported, gave them a glimpse of the paradise to 
which they were sure to enter when they accomplished 
. the assassination of their political foes. 

Cannabis came into Western medicine in the 
nineteenth century from India and was used for a vari- 
ety of indications including stimulation of appetite, 
treatment of neuralgia, migrane headaches, and con- 
vulsions and as an analgesic during childbirth. 

The isolation and synthesis of the psychoactive prin- 
ciple of cannabis, delta-9-tetrahydrocannabinol (A9- 
THO) and delta-8-THC have made it possible to study 
many effects of these compounds. Contrary to certain 
public opinions, the use of marihuana is not without 
hazard. Both short-term and long-term toxicities have 
been reported. Psychotoxicity and hallucinogenic 
properties of cannabis have been documented. Addi- 
tionally, the impairment of immunologic competence 
(cell mediated) in long-term marihuana users has been 
reported. 

The cannabinols and their metabolites are stored in 
various tissues, principally the brain, liver, and lungs. 
Crude marihuana extracts and A-9-THC cross the pla- 
cental barrier, but only crude marihuana extracts 
caused fetal abnormalities and abnormal offspring 
when large doses wére given early in pregnancy to 
hámsters, rabbits, rats, or dogs. 

Despite the dramatic increase in marihuana use 
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among people of all ages, only a few studies relative to 
the effect of marihuana on the reproductive endocrine 
system are available. These studies have demonstrated 
that the long-term use of THC causes testicular at- 
rophy in male mice and decrease of serum testos- 
terone, gynecomastia, and oligospermia in man. 

The paper by Dr. Besch and colleagues is both timely 
and provocative. The authors have demonstrated a de- 
crease of LH secretion in the ovariectomized rhesus 
monkey. The magnitude of the effect was not related 
to the dose, but the duration of the effect was dose 
dependent. The hypothesis that THC may decrease 
LH secretion by alterations of biogenic amines and 
interference with the synthesis or release of gonad- 
otropin-releasing hormone is attractive but needs 
further confirmation. The fact that marijuana-in- 
duced LH depression is antagonized by small doses 
of estradiol supports.this concept. However, it is 
possible that the effect of THC may be mediated di- 
rectly through the pituitary. It would therefore be in- 
teresting to study the responsiveness of the pituitary to 
LH-releasing hormone (LH-RH) stimulation and to 
determine if there is any alteration of LH release in 


animals given a standard dose of THC. The effect of 


THC on follicle-stimulating hormone (FSH) release 
was not studied by the 2uthors. It would be worthwhile, 
also, to investigate any alteration of FSH as well as 
other tropic hormones, particularly that of prolactin. 
My question, therefore, to Dr. Besch is whether she has 
any data relative to the alteration of FSH and prolactin 
and the effect of LH-RH on THC-treated monkeys. 

DR. ROBERT P. JOHNSON, Springfield, Illinois. Dr. 
Besch and her co-authors have presented that part of 
their work designed to establish a dosage regimen for 
the study of the effect of marihuana on the experimen- 
tal animal. In their report they refer to the fact that 
little is known about the effects of this drug on repro- 
ductive function and describe several previous reports 
suggesting direct influence of cannabis on the repro- 
ductive system. 

The observation that THC given to the ovariec- 
tomized rat can inhibit the expected estrogen-induced . 
suppression of LH secretion brings up a question I 
would like to ask the authors. Assuming that these data 
may be transferable to man, would this interference 
with the negative feedback effect of estrogen put the 
woman who uses an oral contraceptive and also uses 
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marihuana at any risk for a breakthrough LH surge, 
making her method of contraception less dependable? 

While attending a workshop at the Reproductive 
Biology Research Foundation in St. Louis, personal 
communication with Dr. Robert Kolodny, author of 
the papers referred to by Dr. Besch, provided the fol- 
lowing supportive information apropos of today's 
presentation. In work he is doing in his laboratory, 
presently under preparation for publication, he be- 
lieves he has support for the following statements: 

l. In five women who were either postmenopausal 
or ovariectomized and who received cannabis in the 
form of oné marihuana cigarette of known purity, he 
found an 80 per cent decrease. in the FSH and LH 
levels within 60 to 90 minutes. Furthermore, there was 
no evidence of change in cortisol at any time. 

2. He studied 30 women with the following charac- 
teristics: (a) long-term use of marihuana, defined as use 
at least four times per week for a period of six months 
to several years; (b) no use of oral contraceptives; (c) 
normal menstrual patterns by history prior to THC 
use; and (d) all between the ages of 18 and 30. The first 
year's data, in comparison to those for matched control 
subjects, revealed the users to have three times the 
number of anovulatory cycles, lower LH peaks, and 
décreased luteal phase progesterone levels. 

Finally, I wish to refer to the importance of this and 
other studies as they relate to the needs of the policy- 
making bodies of the organizations of medicine. In 
April, 1976, the Illinois State Medical Society House of 
Delegates. was presented with a resolution regarding a 
policy on "marihuana." The testimony at the reference 
committee, apropos of today's paper, dealt with the 
need for the scientific community to get on with the 
gathering of significant data. As expressed by the 
House of Delegates in its final form of the resolution, 
which now becomes a part of the policy of the organiza- 
tion, they state that, ^. . . since medical and phyciatric 
knowledge concerning the short-term and long-term 
effects of cannabis is very limited, medical research 
should be supported by public anc private resources of 
the State of Illinois." I therefore, laud the authors in 
their work and encourage them to continue to provide 
these data for their representatives in the organizations 
of medicine to use in making decisions out of knowl- 
edge, not fantasy. 

Dr. G. WILLIAM BATES, Dallas, Texas. The rebound 
of LH after administration of the drug is curious. I 
wonder if this could put the mechanism of action at the 


*site of the hypothalamus rather than the pituitary. It 


would seem that the pituitary is continuing to produce 
LH, but the interference is with LH-RH in the hypo- 
thalamus itself. Have the authors considered this as a 
mechanism of action? 

DR. BESCH. (Closing). The report on Dr. Kolodny's 
work was particularly interesting. 

We are very interested in studying the mechanisms 
involved. We are planning to study the effect of LH- 


Marihuana effect on LH secretion 641 





400 
NS THC 
350 N 
A 
320 ES \ / 1 
"à [ / px 
250 \ / / v “~ 
LI 
\ \ // NL 
200 1 if aad. 
i 4 lif 
v 7 
150 Y. / 
MÀ uus 
160 d O-—-0 THC (25 mg/kg) 
3 o—-—o THC (50 mg/kg) 
BL 
TIME 1200 1200 2400 1200 1200 [200 1200 
DAS -~i o T +2 +3 +4 


Fig. 1. The effect of THC (5.0 and 2.5 mg. per kilogram) on 
the secretion of FSH in a female rhesus monkey. 


RH on the suppression of gonadotropins by marihna- 
na and hope to begin these studies soon. 

We have examined the effects on FSH as well as LH. 
Our data for FSH are not totally complete but, in all 
the cases in which it was studied, the LH and FSH data 
were virtually parallel, animal by animal, dose by dose. 
The decreases in FSH levels were of comparable mag- 
nitude to those for LH. Of coursé; since we have orly 
examined specific time intervals, we cannot sáy that the 
time course of the changes was identical for the two 
measures. Fig. 1 shows the data obtained in the 
monkey which was the most dramatically affected by 
marihuana. The vehicle is not plotted, but you can see 
the etfects for the 2.5 and 5.0 mg. doses. 

Now I would like to turn the discussion over to Dr. 
Carol Smith. 

Dr. SMITH (Closing). I would like to comment briefiy 
on the remarks by Drs. Johnson and Bates. 

Dr. Johnson asked about the possibility that a woman 
who is using both oral contraceptives and marihuaha 
could have a compromise of the protective effect of the 
oral contraceptive. Marks’? study showed a dose- 
dependent effect of estrogen on the effect of THC on 
gonadrotropin secretion. It is unlikely, with the com- 
bined effect of estrogen and another inhibitor of 
goriadotropin secretion, that the contraceptive effect 
would be compromised. 

The unpublished results that Dr. Johnson reported 
from Dr. Robert Kolodny’s laboratory indicate tha: 
postmenopausal or ovariectomized women respond ir 
the same way as cur ovariectomized monkeys to single 
doses of THC or marihuana. His preliminary results 
indicate that marthuana may have an inhibitory effect’ 
on ovulation in young cycling women as well. There 
are very strick federal regulations on the study of 
drugs of abuse in women who are in the childbearing 
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age group. Perhaps our studies on the effect of THC 


on the normal menstrual cycle in the monkeys will 
provide some information on the possible reproductive 
consequences of marihuana use by young women. 
The point that Dr. Bates made concerning the re- 
bound phenomenon that we have observed is a very 
good one. The rebound of gonadotropin levels is not 
consistent in the time of occurrence of or in the dose 
level required to produce the rebound: Generally, we 
do observe it more frequently at the 2.5 mg. per kilo- 
gram dose than at the higher dose. We observe this 
same rebound in our studies in the male monkev, in 
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' which the rebound occurs in both testosterone and in 


LH. Dr. Bates made the suggestion that this rebound 
indicates that THC inhibits hypothalamic control of 


gonadotropin secretion. We have planned studies to 


examine the mechanism bv which THC alters gonad- 
otropin secretion arid the level at which the disruption 
occurs. There is some evidence to indicate that THC 
can alter adrenergic pathways. The pathways that 
control the hypothalamic secretion of gonadotropin- 
releasing factor may be inhibited by T'HC. Within the 
next year, we wil have more information on this 
mechanism. 
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small percentage of patients on estrogen-progestin combina- 
tions; therefore, carefully observe diabetic patients receiving 
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physician should be alert to the earliest manifestation of these 
disorders. 
Adverse reactions: The following have been reported: breast 
tenderness or galactorrhea in a few instances; an inferential 
association between the administration of progestins early in 
pregnancy and the occurrence of congenital malformations 
(see also Warnings); occasional sensitivity reactions includ- 
ing pruritus, urticaria, edema and generalized rash; acne, 
alopecia and hirsutism in a few patients; thromboembolic 
phenomena including thrombophlebitis and pulmonary 
embolism. 

The following adverse reactions have been observed in 
women taking progestins including medroxyprogesterone 
acetate: breakthrough bleeding; spotting, change in menstrual 


flow; amenorrhea; edema, increase or decrease in weight; | 


changes in cervical erosion and secretions; cholestatic jaun- 
dice; rash (allergic) with and without pruritus; and mental 
depression. ! 

A statistically significant association has been demon- 
strated between use of estrogen-progestin combination drugs 
and the serious adverse reactions of thrombophlebitis, pul- 
monary embolism and cerebral thrombosis and embolism. 
Therefore, patients on progestin therapy should be carefully 
observed. 

Although available evidence is suggestive, a relationship 
has been neither confirmed nor refuted for the association of 
the serious adverse reaction of neuro-ocular lesions, e.g., 
retinal thrombosis and optic neuritis. 

The following adverse reactions have been observed in 
patients receiving estrogen-progestin combination drugs: rise 
in blood pressure in susceptible individuals; premenstrual- 
like syndrome; changes in libido; changes in appetite; cys- 
titis-like syndrome; headache; nervousness; dizziness; 
fatigue; backache; hirsutism; loss of scalp hair; erythema 
multiforme; erythema nodosum; hemorrhagic eruption; and 
itching. Therefore, observe patients on progestin therapy 
carefully. 

The following laboratory results may be altered by the use 
of estrogen-progestin combination drugs: increased sul- 
fobromophthalein and other hepatic function tests; coagula- 
tion tests (increase in prothrombin factors VII, VIII, IX and 
X); metyrapone test; pregnanediol determination; thyroid 
function tests (increase in PBI, and butanol extractable pro- 
tein-bound iodine and decrease in T? uptake values). 

How supplied: 2.5 mg in bottles of 25. /0 mg in bottles of 25 


and 100. 
Caution: Federal law prohibits dispensing without 
prescription. 


For additional product information see your Upjohn 
representative. January, 1977 J-5763-4 (MXN-2) 
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Bladder dysfunction after radical 


abdominal hysterectomy 


JAN C. SESKI, M.D. 
„ANANIAS C. DIOKNO, M.D. 
Ann Arbor, Michigan 


Bladder dysiunction is a common occurrence following radical hysterectomy. We studied 
bladder function prospectively in 10 patients before and after radical hysterectomy. Results 
suggest that the hypertonic phase observed immediately postoperatively is tne result of an 
increase in myogenic tonicity of the detrusor muscle secondary to the trauma of operation 
and prolonged catheter drainage. The inability of patients to urinate effectively is due to 
partial detrusor denervation. Combined cystometry and electromyography confirmed the 
presence of normal sphincter function and the absence of detrusor sphincter dyssynergia. 
Prevention of postoperative bladder atony includes a careful preoperative urologic 
evaluation, including cystometry. Postoperative bladder care should emphasize the 
prevention of overdistention. Inability to empty the bladder after operation may be managed 
effectively by intermittent saif-catheterization, Urecholine, or prolonged catheter drainage. 
Patients should be evaluated periodically to uncover delayed bladder decompensation. 


(AM. J. OBsTET. GYNECOL. 128: 643, 1977.) 


IT 18 WELL recognized that bladder dysfunction is a 
common occurrence following radical hysterectomy 
for the treatment of cervical carcinoma. Unfortunately, 
what has remained unclear is the exact nature of this 
dysfunction, the etiology, and, most important, the 
management. 

Bladder dysfunction after radical pelvic surgery is a 
direct consequence of the intraoperative disruption of 
the autonomic nerve supply to the bladder. The para- 
sympathetic fibers which constitute the sole motor in- 
nervation to the bladder are joined by sympathetic 


fibers in the pelvis and ascend in the hypogastric web to 


innervate the uterus, bladder, and vagina. During the 
course of radical hysterectomy, i£ is the dissection of 
the hypogastric web and subsequent damage to this 
nervous plexus that results in bladder dysfunction. 
Previous investigators"? have described two separate 
phases of bladder dysfunction following radical pelvic 
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surgery: a hypertonic phase and a hypotonic or atonic 
phase. 

The hypertonic bladder seen immediately after op- 
eration is characterized on cystometry by diminished 
vesical capacity and high filling pressure. This small, 
spastic bladder is believed to be secondary to a selective 
disruption of the sympathetic innervation, resulting in 
parasympathetic dominance over the detrusor mus- 
cle.” * Paradoxically, what has remained unclear is why 
patients have difficulty initiating micturition and are 
prone to overdistention in the presence of elevated in- 
travesical pressure and parasympathetic motor domi- 
nance. 

The hypertonic bladder, after a variable period of 
time, is replaced by an atonic bladder with a large ca- 
pacity and low filling pressure. Green and associates’ 
and, more recently, Barclay and Roman-Lopez’ as- 
cribed this phase to improper postoperative bladder 
care, resulting in overdistention. Overdistention leads 
to decompensation, urinary retention, and recurrent 
infection. 

A variety of approaches have been used to manage 
the bladder after radical pelvic surgery. Youssef? sug- 
gested that anticholinergic medications followed by 
cholinergic drugs be used to treat the hypertonic and 
atonic phases, respectively. Barclay and Roman-Lopez’ 
discounted the efficacy of either drug and stated that 


+ 
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cholinergic drugs were contraindicated. Green and as- 
sociates* simply resorted to the use of continuous 
catheter drainage for six to eight weeks in an effort to 


decrease the incidence of hypotonic dysfunction and - 


fistula formation. This study was undertaken to define 
accurately the eticlogy and nature of bladder dysfunc- 
tion after radical abdominal hysterectomy and formu- 
late a standard program of bladder care based on these 
findings. | 


Material and methods 


From October 1, 1974, until December 31, 1975, 20 
patients at the University of Michigan Medical Center 
were treated by radical hysterector1iy and bilateral pel- 


. vic lymphadenectomy for Stage I carcinoma of the cer- 


vix exclusive of microinvasion. Ten of these patients 
were selected and comprise the basis for this study. None 
of these patients had received prior irradiation or sur- 
gical therapy other than diagnostic cervical conization. 
Preoperative evaluation. The preoperative evalua- 
tion of each patient included a complete urologic 
history which explored voiding habits and previous 
urinary tract infections, incontinence, or retention. 
Urinalysis, excretory urography, arid cystourethro- 
scopy were included in the initial evaluation. Residual 
urine volumes were measured; bladder and sphincter 
functions were investigated in all patients by the use of 
simultaneous water cystometry and urethral sphincter 
electromyography.? Following this. the Urecholine 
denervation test of Lapides and associates? was 
performed by injecting 2.5 mg. of Urecholine* 
(bethanechol chloride) subcutaneously and, after 20 
minutes, measuring the change in intravesical pressure 
at a volume of 100 ml: In accordance with the findings 
of Lapides and associates,’ an increase in intravesical 
pressure of 15 cm. cf water or greater over the base 
line was considered indicative of urinary bladder de- 
nervation. | 
Postoperative evaluation (Part 1). Immediately after 
radical hysterectomy, continuous catheter drainage 
was performed in each patient for seven to 14 days. 
Prior to removal of the indwelling catheter, bladder 
function was re-evaluated by the use of combined cys- 
tometry and sphincter electromyography, followed by 
the Urecholine test. To study the effects of an- 
ticholinergic medications on the postoperative bladder, 
50 mg. of Banthine (methantheline bromide)} was 
given intravenously and cystometry was repeated. _ 
On the following day, the urinary catheter was re- 
moved and patients were instructed to void at regular 


*Merck Sharp & Dohme, West Point, Pennsylvania. 
TG. D. Searle & Co., San Juan, Puerto Rico. 
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two- to three-hour intervals and not to take excessive 
fluids. The residual urine was measured frequently 
and any voiding difficulties were corrected' im- 
mediately. If patients were unable to urinate or con- 
tinued to have residual urine volume in excess of 
100 ml., they were sent home with an tndwelling uri- 
nary catheter or managed with the technique of clean, 
intermittent self-catheterization." ™ All indwelling 
catheters were removed by four weeks postoperatively. 

Postoperative evaluation (Part 2). At six to eight 
weeks after the operation, the final phase of the study 
was undertaken. Cystometry and sphincter elec- 
tromyography were again performed, together with 
the Urecholine test. Patients who were voiding well 
with small residual volumes were discharged from tlie 
study. Those who had difficulty voiding and who had 
large residual urine volumes were managed with oral 
Urecholine until the residual urine volume was less 
than 50 ml.” 


Results 


Preliminary studies. Three patients gave a history : 
of infrequent voiding, three times or less per day, 
and previous urinary tract infection.? However, none 
had experienced urinary retention. All preoperative 
urinalyses and renal function studies were normal and 
remained so throughout the study period. Excretory 
urography and cystourethroscopy revealed no sig- 
nificant abnormalities of the urinary tract. 

Bladder capactiy. Preoperative bladder capacity 
ranged from 175 to 600 ml. with a mean of 358 ml. 
Three patients were classified as having large-capacity 
bladders according to the criteria of Hall and associ- 
ates..^ There was a marked decrease in bladder ca- 
pacity at the first postoperative evaluation with a mean 
capacity of 188 ml., and a range of 100 to 300 ml. At six 
to eight weeks after operation, the capacity essentially 
had returned to preoperative levels with a mean ca- 
pacity. of 348 ml. and a range of 200 to’425 ml. There 
were no large-capacity bladders at the time of the final 
evaluation. 

Individual, as well as the mean, pre- and post- 
operative bladder capacities are listed in Table I. 

Intravesical pressure. Intravesical filling pressure in 
centimeters of water was measured continuously dur- 
ing the course of cystometry. In order to compare the: 
pre- and post-operative curves of filling pressure, the 
mean intravesical pressure at the start of cystometry, at 


. a volume of 100 ml. and at capacity, were analyzed. 


The preoperative filling pressures in all patients 
were within the range of normal,'* and no uninhibited 
detrusor contractions were discovered. 

In every case, a hypertonic cystometry curve was 


Pa 


Volume 128 
Number 6 


Table I. Bladder capacity 


Preoperative Postoperative Postoperative 

Patient capacity (ml.) (7-14 days) (6-8 wk.) 
L. G. 600 250 425 
D. S. 500 1800 200 
P. R. 300 150 300 
J. A. 550 300 400 
T. K. 400 300 350 
K. P. 175 175 400 

i S. W. 300 150 300 
R. F. 200 125 300 
R. I. 300 150 400 
J. A. 250 175 400 
Mean 358 188 348 


Table II. Mean filling pressure 
















Post- Post- 
Pre- operative | operative 
operative | (7-14 days) | (6-8 wk.) 
Starting pressure (cm. H20) 9 14 8 
Pressure at 100 c.c. volume 10 20 12 
Pressure at bladder capacity 19 29 . 18 


seen at the time of the first postoperative examination. 
The mean intravesical pressures at the start of cys- 
tometry, at a volume of 100 ml. and at bladder capaci- 
ty, were significantly elevated over preoperative levels. 
Cystometry had returned to normal by six to eight 
weeks as evidenced by the intravesical pressures, sum- 
marized in Table II. 

In all cases, the bladder in the immediate postopera- 
tive period was small and spastic, as demonstrated by 
the diminished capacity with increased filling pressure. 
This hypertonic state of bladder function resolved by 
six to eight weeks when the capacity and filling 
pressure had returned to the preoperative levels. No 
patient showed evidence of hypotonic dysfunction: 
Representative examples of cystometrographs before 
and after radical hysterectomy are illustrated in Figs. 1 
to 3. l 

Sphincter electromyography. Electromyography of 
the striated urethral sphincter in conjunction with 
water cystometry demonstrated in every patient that 
the act of micturition was a coordinated activity prior to 
and after the operation. As the bladder was distended 

* with water, electromyography demonstrated an or- 
derly increase in the activity of the striated muscle 
fibers of the urethral sphincter, contracting in an effort 
to maintain continence. The sphincter activity was 
maximum at bladder capacity. On the command to 
void, all patients relaxed the urethral sphincter com- 
pletely, regardless of the detrusor muscle response. 

. At no time postoperatively did any patient show detru- 
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Fig. 1. Cystometrograph of a normal! bladder. Note that when 
fuid is instilled into the bladder there is a sharp rise in in- 
travesical pressure. The pressure then remains approximately 
constant unti! capacity is reached. At this time, pressure in- 
creases in a straight-line relationship to volume. 
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Fig. 2. Cystometrograph of the bladder in the hypertonic 
phase 12 days after radical hysterectomy, showing decreased 
capacity and elevated pressure. This particular patient was 
sent home on a program of clean, intermittent self- 
catheterization because of inability to urinate, 
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Fig. 3. Cystometrograph of the bladder at seven weeks after 
radical hvsterectomy. Note that the capacity and filling 
pressures essentially have returned to the preoperative levels. 
This patient had to be treated with Urecholine for five months 
because o: significant residual urine volume. 
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Fig. 4. A positive Urecholine denervation test 10 days after 
radical hysterectomy. Note the base-line hypertonic curve of 
filling pressure and the rise of 20 cm., after Urecholine was 
given, indicated by the dotted curve. 


Table III. Residual urine 







Postoperative 
(6-8 weeks) 





Patient 





L.G 3 30 10 
D.S 0 20 0 
P.R 5 25 10 
J.A 25 500 100 
T.K 0 200 80 
K. P 3 0 25 
S.W 2. 90 50 
R.F 10 300 50 
R.I 4 100 100 
J. A. l 3 5 
Mean 5 127 43 


sor sphincter dyssynergia. No denervation potentials, 
fibrillations, or positive waves or the periurethral 
striated musculature were seen in the postoperative 
period. Nevertheless, in the presence of intact sphinc- 
ter function, the majority of patients felt an altered 
sense of bladder fullness or.had some difficulty initiat- 
ing and maintaining micturition during the postopera- 
tive period. l 
Urecholine denervation tèst. The Urecholine de- 
nervation test of Lapides and associates,” was negative 
preoperatively in all patients. However, one patient 
was found to have a positive test after the operation, 
indicating bladder denervation. At 10 days post- 
operatively, she demonstrated a rise in intravesical pres- 
sure of 20 cm. of water over base line after Urecho- 
line was given. At eight weeks postoperatively, the 
elevation over base line had increased to 45 cm. Figs, 
4 and 5 illustrate the positive denervation tests. 
Banthine test. We were unable to demonstrate any 
significant change in the postoperative hypertonic cys- 
tometric curve after 50 mg. of Banthine was given 
intravenously. The hypertonic state of the bladder 
after radical hysterectomy remained unchanged when 
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Fig. 5. A positive Urecholine test in the same patient at eight 
weeks after operation. Note the essentially normal base-line 
curve of filling pressure and the rise of 45 cm. pressure after 
Urecholine was given, indicated by the dotted curve. 


its parasympathetic innervation was blocked. 

Residual urine. No patient demonstrated a sig- 
nificant residual urine volume preoperatively. The 
mean residual urine volume was 5 ml. with a range of 0 
to 25 ml. When the indwelling urinary catheter was 
removed at seven to 14 davs, every patient manifested 
some difficulty initiating micturition. The mean re- 
sidual urine volume was 127 ml. with a range of 0 to 
500 ml. However, all but three patients were voiding 
well within 48 hours after the catheter was removed. 
Of the three remaining patients with residual urine 
volumes of 100 ml. or more, two were discharged 
home with catheter drainage for two weeks. One pa- 
tient was managed with the technique of clean, inter- 
mittent self-catheterization for two weeks.!? !! 

At the time of the final evaluation, the mean residual 
urine volume was 43 ml. with a range of 0 to 100 ml. as 
shown in Table III. 

Three patients had a residual urine volume of 
greater than 75 ml. and were treated with oral 
Urecholine.” In all three patients, the residual urine 
was reduced to insignificant levels, but in one patient, it 
took as long as five months to accomplish this. 


Comment 


This study confirmed the findings of previous inves- 
tigators that alterations in the function of the bladder 
and act of micturition follow radical hysterectomy. The 
explanation for this dysfunction is based upon an 
understanding of the innervation of the bladder, the 
physiology of micturition, and the events surrounding 
radical hysterectomy. 

The bladder is innervated by the autonomic nervous 
system. The parasympathetic system constitutes the 
motor innervation to the detrusor muscle. 

The urinary bladder has two important functions. 
One is urinary evacuation and the other is storage of 
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urine. Evacuation is accomplished by micturition while 
storage is made possible by the ability of the bladder to 
accommodate certain volumes of urine. Micturition is a 
complex process characterized by detrusor muscle con- 
traction and simultaneous relaxation of the periureth- 
ral striated muscle. The corticoregulatory tract can 
stimulate and inhibit this phenomenon by virtue of its 
influence on the micturition reflex center located at the 
sacral cord segment 2-4. The spinal reflex arc 1s com- 
posed of the peripheral nerves with interconnections at 
the sacral segment 2-4. The motor pathways to the 
bladder are through the efferent pelvic nerve (para- 
sympathetic) while the somatic motor control to the 
external sphincter is through the pudendal nerve. Im- 
pulses from the stretch receptors located in the bladder 
wall are carried to the reflex center through the af- 
ferent limb of the pelvic nerve. 

The bladder wall has the unique property of ac- 
commodation whereby constant intravesical pressure is 
maintained while fluid volume increases. This property 
of the bladder wall is localized to the musculoelastic 
fibers and is completely independent of the nervous 
system. Spinal anesthesia, Arfonad,* and atropine, by 
blocking the central nervous system, ganglia, and 
neuromuscular endings, demonstrate no effect on the 
accommodation of the bladder.’ 

It has been postulated that since the parasympathetic 
nerves are the only motor fibers to the bladder, the loss 
of accommodation and diminished vesical capacity 
after radical hysterectomy are the result of the selective 
destruction of the sympathetic innervation and para- 
sympathetic dominance.” $ 

We found this explanation unlikely since we were 
able chemically to inactivate the parasympathetic sys- 
tem with Banthine. This drug is an anticholinergic 
agent which works by blocking the effect of acetyl- 
choline at the myoneural junction. If parasympathetic 
dominance over the detrusor muscle causes hypertonic 
dysfunction, then accommodation should be altered 
when the parasympathetic impulses to the bladder are 
blocked. We found no change in bladder volume or 
filling pressure in any patient after Banthine was given. 

In addition, with the use of serial cystometry, we 
have studied patients with selective destruction of the 
sympathetic nerves to the bladder, 1.e., after presacral 
neurectomy. Although these patients have a slightly 
diminished bladder capacity and altered accommoda- 
tion for a short time after presacral neurectomy, these 
changes in no way resemble the hypertonic bladder 
seen after radical hysterectomy. 

Therefore, we must conclude that the small, spastic 
bladder observed immediately after radical hysterec- 
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tomy is due not to selective denervation of the bladder 
but to an increase in the intrinsic myogenic tone of the 
detrusor muscle. Most probably, this is secondary to the 
perivesical dissection during the operation and irrita- 
tion from the indwelling urinary catheter. After the 
pelvis heals and the catheter is removed, the capacity 
and accommodation of the bladder return to normal. 

Through cystometry and electromyography of the 
urethral sphincter, we were able to tes: the reflex arc of 
micturition and found that it is still present after radi- 
cal hysterectomy. More important is the fact that 
sphincter function is unaffected by radical hysterec- 
tomy. Why then are patients unable to void in the 
presence of high intravesical pressures when the void- 
ing reflex is present? 

It has been assumed without direct evidence that 
some element of sensory and motor denervation of 
necessity follows radical hysterectomy.” * 9 * We 
explored this possibility with the Urecholine denerva- 
tion test. This test, devised by Lapides and associates? 
is based upon the phenomenon of denervation super- 
sensitivity. When the bladder is chronically deprived of 
its motor or sensory innervation, it develops an in- 
creased sensitivity to neurohumoral transmitters. 
Urecholine exerts its effect at the neuromuscular junc- 
tion and produces a hypertonic response of the de- 
trusor muscle with motor and/or sensory denervation. 
We discovered one patient in our series who man- 
ifested a positive Urecholine test. This, together with 
the fact that virtually all patients admitted to a di- 
minished sense of bladder fullness, documents that 
nerve injury does indeed occur. 

The relatively low incidence of positive Urecholine 
tests in our series is explained by our own laboratory 
experiments.? We have shown that all dogs with com- 
plete destruction of the parasympathetic innervation to 
the bladder have positive Urecholine tests. However, 
only one in seven dogs exhibits a positive Urecholine 
response when 50 per cent of the >arasympathetic in- 
nervation to the bladder is eliminated. Therefore, this 
indicates that the denervation occurring during radical 
hysterectomy is partial. 

We feel that a variable degree 02 sensory and motor 
denervation takes place during radical hysterectomy. 
The bladder is left with a diminished contractile force, 
and patients have a decreased ability to sense fullness. 
The extent of the denervation determines the degree 
of efficiency of bladder evacuation. This inability to 
initiate micturition and empty the bladder completely 
is due solely to the loss of the expulsive power of the 
detrusor muscle. The hypertonic phase of bladder dys- 
function is a transient phenomenon simply due to an 
increase in the intrinsic myogenic tone of the detrusor 
muscle and is of little clinical significance. 
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The hypotonic dysfunction that has been reported 
by others?^*?: * understandably follows when inability to 
empty tbe bladder leads to overdistention and decom- 
pensation. Because of an altered perception of disten- 
tion, these patients void infrequently, leading to 
further decompensation. Hypotonic dysfunction was 
not seen in our series of patients because of our regi- 
men for managing the urinary bladder during the 
postoperative period. 

Radical hysterectomy in patients with the infrequent 
voiding syndrome? has particular significance because 
these patients void only two or three times per day and 
have large-capacity bladders that are already partially 
decompensated. These patients should be evaluated 
carefully preoperztively with cystometry and moni- 
tored closely postoperatively lest overdistention occur. 


Based on our findings, we have instituted a program - 
for the preoperative evaluation of and a protocol for. 


the postoperative care of the bladder after yanga hys- 
terectomy. 

Preoperatively, voiding habits should be carefully 
explored and bladder function should be evaluated 
with cystometry in all patients. After the operation, 
catheter drainage should be maintained until the pa- 
tient is ambulatory and relatively pain-free. When the 
catheter is removed, the patient should be instructed to 
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void every two to three hours, at bedtime, and im- 
mediately upon arising in the morning. Excessive fluid 
intake should be avoided and residual urine volume 
should be checked trequently. Overdistention in the 
early postoperative period is to be avoided at all costs, 
for not only does it precipitate bladder atony but also 
evidence suggests that it may be causative of urinary 
fistulas.* If patients are unable to void or have large 
residual urine volumes, thay can be managed effec- 
tively with cholinergic agents such as Urecholine™ !$ 
or intermittent self-catheterization. !! Continuous 
catheter drainage, less preferable because it, in itself, is 
traumatic to the bladder wall, may also be used. 

The follow-up of these patients in the late post- 
operative period should include periodic determina- 
tion of residual urine volume since the bladder will 


. remain vulnerable to: overdistention, decompensation, 


and recurrent infection. If late decompensation is dis- 
covered, oral Urecholine is the treatment of choice, as 


. we have previously proved it to be of value in the re-- 


habilitation of the partial motor and sensory paralytic 
bladder.” 

A perfectly executed surgical dissection during the 
course of radical hysterectomy may cure the patient of 
cancer, but inattention to postoperative bladder care 
may result in a urologic cripple. 
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precise, methodic analytic evaluation. Their use of 
standard cystometry techniques graphically demon- 
strated the initial presence of abnormal hypertonic de- 
trusor muscle contractility following radical hysterec- 
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tomy and subsequent return of the dettusor muscle to.» 
normal function. Further, they’ have acquainted | the: : 
gynecologist. with a: chemically „mediated : tést . for. | 


evaluating bladder- denérvation—the . Urecholine de- 
nervation test. It is important for us to add this test to 


our armamentarium for RE varieties id bladder: E 


T 


dysfunction. 


As a direct result of disse rA my: associates - 


and I reviewed 10 patients who underwent radical hys- 


terectomy and bilateral pelvic lymphadenectomy at 


Henry F ord Hospital during the past 18 moriths. With, : 


the use of electronic cystourethrometry, to measure iri- 


travesical and intraurethral pressure during spontane-’. 


ous diuretic assisted bladder filling, we have confirmed 


some of the observations’ of Drs. Seski and Diokno. 


These include that the basic inherent autonomous tone 


of the’ detrusor muscle is not’ permanently alteréd- 


a 


by radical hysterectomy and that intravesical filling - . 


pressure remains constant during spontaneous bladder . 
filling: | 


We have also demons aud that at the time of actual je 
. voidingthere are a reduction in intraurethral pressure. a 
'- " and: variable changes in intravesical pressure., Finally, - 
' we investigated the suggestion that the actual act ‘of | 7 
voiding may be difficult for a variable period of time 
following radical: -hysterectomy, although this was not. - 
demonstrated diagrammatically by Drs. Seski. and Di- | 


okno. ` This difficulty results from „partial detrusor, . 


muscle parasympathetic denervation. This was demon-. 
strated in"our material by evidence of intermittent-in-. 


creased intravesical pressure spikes . during voiding |. 


prior to achieving complete bladder emptying. In this E 
group of patients, return to complete bladder empty- ` 


ing, without significant residual urine, ‘occurred within 
16 days’ in all but one instance. The mean. interval for | 


return of normal function from time of. terminatión of- 


continuóus catheterization to the. time of minimal re- 
sidual volume was five days. >“ Ar us 
In this series the promptness of return can- be due to 


- two possible variables. The first was the fact that all our 


patients were managed by- suprapubic Bonarino cathe- - 
ters: We feel this mode of.catheterization has: benefits 
which' are superior to straight Foley catheterization. ’ 
The | suprapubic: ‘catheter does not traumatize, the | 
urethra. or irritate the meatus; trigonitis is reduced, 
and there’is decreased potential for postoperative , uri-, 
nary tract infection. Only four of 10 patients in this. 
series had significant bacteriuria during.thé entire 


postoperative :phase.- Finally, suprapubic. intermittent: ~ 
catheterization can be continued while patients are be- ` 


ginning to void. This obviates the irritation of ‘repeti- 


being evaluated. . `. | n ; i 
"The second variable is very provocative: Do patients 


who have prompt return of voiding have less dissection 


of the paracervical tissue and the' pelvic portion ofthe ' 
hypogastric plexus? If this were so, there would be less 


a TE d 
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Herc or ihe vesical plexus with its superior and 
inferior vesical nerves. If the superior vesical artery is 
preserved. during radical hysterectomy, its accompany- 
_ Ing superior vesical nerve remains intact. In all of our 
radical hysterectomy patients, the superior vesical ar- 
-tery‘is isolated and retained. Would Dr. Seski comment | 


., on these observations? Does the Ann Arbor group use 


| suprapubic catheter drainage? 
„The paper of Drs. Seski and Diokno represents a 


i significant contribution to our understanding ` of 


- postoperative, urethrovesical physiology. It emphasizes 
the unique. resilience of the detrusor muscle to with- 


- stand selective, partial denervation and retain sig- 


nificant, innate myotonic characteristics leading to re- 
is of normal function. ' 

R. HERBERT J. BUCHSBAUM, lowa City, Iowa. Blad- 
er and. micturition problems followi ng radical hyster- 
ectomy have received far less. attention in the medical 
: literaturë than postoperative: urinary fistulas, Blad- 
der. dysfunction 1 is far more common, its etiology is less 
well understood, and its management is more vexing. 

While the fistula rate following radical hysterectomy 
- has, been reduced, in most clinics, to under 5 per cent, 
the reported : ‘incidence. of bladder dysfunction. has 
^ been“reported as high. as 50 per cent." ? Many i intraop- 
erative and postoperative modifications have been in- 
trodüced since. these - earlier reports. To put the 
` problem of bladder dysfunction i in perspective, we re- 
‘viewed the records of 80 consecutive women undergo- 
ing radical hysterectomy in the Division of Gynecologic 
' Ontology at thé University of Iówa Hospitals. Patients 
, have been followed for a maximum of six years and a 
minimum of six months, and none has béen lost to 
_follow-tip. Seventeen of the 80 patients (21 per cent) 


^ had a'total of 21 bladder problems, as shown in Table 


-tive’ urethral catheterization when’ reaguar a urine is ri 


I.-Most. of these problems were transitory, with normal 
bladder function 1 returning by six months. When symp- 
: toms , persist beyond six months, they may become 
permanent. One patient with persistent sensory loss 
developed an atonic.bladder despite prolonged cathe- 
ter drainage. One patient with stress incontinence, per- 
- Sisting beyond one year had failure of a surgical repair 
and continues to DBE bothered by yonmay i loss of 
urine. ^ 

. The authors undertook the present study with two 
purposes in mind: (1) to explain the pathophysiology 
- ‘of bladder dysfunction and (2) to arrive at a program 
of postoperative bladder care. I would like to discuss. . 
these: objectives separately. 

L They confirmed, the findings of earlier inves- 
'ügaiors. in demonsirating a markedly diminished vesi- 
“cal capacity, an increased resting pressure, and a high 
‘residual volume: postoperatively. EE The previously àc- 
‘cepted mechanism: for this early bladder hypertonicity . 
;: was the interruption: of autonomic fibers particularly 
the sympathetic 'ones,:to the bladder. Twombly and 
anders Suggested the motor and sensory loss was 
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Table I. Bladder dysfunction following radical 
hysterectomy (17/80 patients) 


Dysfunction No. 


Sensory loss 7 
Urgency ao 4 
Difficulty i initiating stream 3 
Strain to empty bladder 3 
Stress incontinence ^o 
Spasm ` l 

l 


Total 21* 


*Some patients had more than one symptom. 


proportional to the disruption resulting from the ex- 
tensive dissection. The hypotonic bladder which occurs 
later results from overdistention which then adds a 
myogenic component. d 

The authors' findings suggest additional factors and 
disprove the previous reports of Glahn.? His findings 


were very different from those presented todav with 
y P y 


the use of the supersensitivity of denervated detrusor : 


muscle to cholinergic stimulation. Five of seven women 
examined by him, as compared to cnly one in 10 pa- 
tients reported by the authors, had intravesical 


pressure increases in excess of 20 mm. of water follow- | 


ing the administration of a cholinergic agent. Part of 
Glahn’s neurogenic concept of bladder dysfunction 
was that the difficulty in initiating the Stream was the 
result of a disturbed vesical neck mechanism. The au- 
thors found no bladcer sphincter dysfunction in their 
electromyographic studies. In this, they have made a 
major contribution to our eee of bladder 
dysfunction after radical hysterectomy. | 

2. I take issue. with their suggested regimen of 
postoperative bladder management. There are many 
problems related to having patients vcid every three to 
four hours, not the least of which. is allowing the pa- 
tient to sleep through the night which may represent 
a period of eight to i0 hours withcut voiding. They 
also refer to experience with intermittent self-cath- 
eterization. While the technique can be taught to pa- 


tients, I am sure many of you have seen, as I have,’ 


the difficulty that trained individuals, nurses, medical 
students, and occasionally residents have in finding the 
urethral meatus in a patient who has been prepared 
and placed in the dorsal lithotomy position. Further- 
more, self-catheterization must compromise the steril- 
ity of the procedure. 

Are patients given prophylactic antimicrobial agents 
during the early postoperative period while the in- 


dwelling catheter is in place? Is self-catheterization 


protected by such chemotherapy? 

We are currently using an indwelling suprapubic 
catheter following radical hysterectomy. The patient is 
sent home with the catheter attached to a leg bag and is 
given a urinary antimicrobial drug. The catheter is re- 
moved in the outpatient department six weeks 


postoperatively when the residual urine is under 50 ml. ` 
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Our experience with this technique is not yet great 
enough-to allow us to reach any conclusions. This 
technique seems to meet the needs of this group of 
patients in that it offers convenience, patient comfort 
and acceptance, and a low incidence of bladder infec- 
tion. 
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DR. FERNANDO G. GIUSTINI, Wheeling, West Vir- 
ginia. We have had no experience with urinary drain- 
age in patients after radical surgery, but we have re- 
viewed all out patients after vaginal operations and 
three groups of patients were included. In the first 
group, traditional Foley catheter drainage was used; in 
the second group the cystocatheter manufactured by 
Dow Corning was utilized, and in the third group a No. 
12 Foley catheter was introduced suprapubically 
through the Ansari cystotomy needle. When this group 
of 400 patients was analyzed, we found that the use of 
suprapubic bladder drainage was associated with a 
tremendous decrease in urinary tract infections and a 
decrease in hospitalization of approximately 1.7 days 
per patient. It also became clear that the use of a No. 12 
Foley catheter through an Ansari needle required a 
negligible amount of nursing care as compared to.the 
nursing care needed with the cystocatheter. I would 
urge everybody to switch to the suprapubic drainage 
procedure. 

Dr. RICHARD E. SYMMONDS, Rochester, Minnesota. I 
have had four patients develop decompensated blad- 
ders more than one year following radical hysterec- 
tomy and after initial rather satisfactory function. We 
have found self-catheterization to offer many advan- 
tages in this group of patients. I would request Dr. 
Seski to describe his technique for teaching self- 
catheterization since it can be troublesome and 
difficult, particularly for the obese patient. 

At our institution we have the nurse paint the exter- 
nal meatus of the urethra blue with gentian violet and 
with a hand mirror, teach these patients proper inser- 
tion of the catheter. There may be a better method; 
perhaps Dr. Seski has one. 

DR. SESKI (Closing). It is important to realize that the 
sensory and motor bladder denervation following radi- 
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cal hysterectomy is permanent. Women may void nor- 


mally immediately postoperatively, but this is no | 
guarantee against future difficulty. The apparent re-: ' 


turn of normal micturition after radical hysterectomy: 
actually represents a compensated state., Patients must 
remain "bladder conscious" as they are forever. Suscep- - 


tible t to decompensation, especially if placed in circum-. 


stances that promote bladder overdistention: Specif- ` 


ically, this entails a program of frequent voiding with : 


the elimination of excessive fluid intake. 

As to the question regarding the method of urinary 
drainage in the immediate postoperative period, we ` 
believe it makes little difference whether a suprapubic 


or urethral catheter is chosen. It is critical only that - 


continuous drainage and bladder decompression are 
maintained, regardless of the method used. 


It has been shown that the incidence of bacteriuria ' 
associated with the use of an indwelling urinary cathe- '. 


ter, either suprapubic or urethral, increases with time. 
Yet, clinical infection does not usually occur unless the: 
bladder is allowed to overdistend. This leads to com- 
pression of the microvasculature of the bladder wall, 
resulting in a state of relative ischemia and decreased. 
resistance to bacterial i invasion. 07 ' 
Urinary antibiotics may delay the appearance of bac-. 
teriuria but, unless the.indwelling catheter is removed,. 
antibiotics simply alter the bacterial flora that eventu- 
ally emerge. Most patients have spontaneous ‘clearance 


of bacteriuria following the removal of a urinary cathe- . 


ter; therefore, we do not begin antibiotics until this 
time, and they are given only to those patients with 


persistent bacteriuria. 
We prefer to, use an indwelling urethral rather than ` 


suprapubic catheter. In the majority of cases, patients 
are voiding effectively within 48 hours following its 
removal. Subsequently, patients with moderate re- 
sidual urine volumes are treated with Urecholine; in- 
termittent self-catheterization is reserved for those 
with large residual volumes or inability to urinate. 

It was not the. purpose of this paper to defend inter- 
mittent self-càtheterization or explain the mechanism 
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of its use in, depth. "The subject i is. -described in the 
recent’ literature and included : in the; references 
accompanying this manuscript. «However, since Dr. 
Buchsbaum raised the issue, I will address it briefly. 
Over: 1,000 patients at the University of Michigan 


E Medical’ Center have been managed with! clean inter- 
mittent self-catheterization for a variety of voiding ab- 

. normalities, including atonic and neurogenic bladders. 
Many. of these patients are paraplegic, secondary to - 


spinal cord injuries. Nevertheless, most have really 
very little difficulty « once they understand the anatomy 
of the perineum and are instructed in m technique of 
intermittent catheterization. 

The eight to 10 hours that elapses during the night 


"while the patient is asleep poses no- problem. The blad- 
der is emptied before retiring and immediately upon 


arising in the morning, and ee are avoided at bed- 


` time. 


Of these: approximately 1,000 patients, over 50 per 
cent have sterile urine. The. remainder have intermit- 
tent bacteriuria which is of no clinical significance since 
these patients do not d. cystitis or infection of the 


: upper urinary tract. 


We use clean intermittent etkamera for 


_ those patients unable to urinate effectively after radical 


hysterectomy because it may be some time before nor- 
mal micturition is re-established. Our continuing expe- , 
rience with this technique has proved to bé quite favor- 
able, .. | 

The small number of positive Urecholine denerva- 
tion'tests in our series is due to the fact that the bladder 


denervation which occurs is partial. This may be re- 


lated to our efforts to preserve the superior vesical ar- 
tery and the accompanying nerves to the bladder. 

To summarize, the voiding abnormality caused by 
radica] hysterectomy ‘is:due to partial sensory and 
motor paralysis of the urinary bladder. We employed 
standard urologic techniques, catheter drainage, 
Urecholine, and intermittent self-catheterization. to 
manage successfully patients with this type of bladder 
dysfunction following radical hysterectomy. 
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Clinical application of high-risk scoring on 


an obstetric service 


ROBERT J. SOKOL, M.D. 
MORTIMER G. ROSEN, M.D. 
JEAN STOJKOV, B.S. 
LAWRENCE CHIK, Pu.D. 
Cleveland, Ohio 


Obstetric risk scoring is a formalized way of recognizing, documenting, and cumulating 
antepartum and intrapartum fectors to predict later complications for mother, fetus, and 
infant. If simple, practical, and reliable, risk scoring can be clinically useful in determining 
appropriate levels of care. In this prospective study, antepartum anc intrapartum risk 
scales’ ? were integrated into the clinical record, and the relationship of risk scores to 
outcome was evaluated for 1,275 consecutively delivered gravid women. The forms could 
be simply and quickly filled out by the staff. Increased risk on both scales was significantly 
related to lowered one- and five-minute Apgar scores. The perinatal mortality rate increased 
from 0 to 93.4 per thousand from the lowest to the highest risk group. More than 80 per 
cent of all perinatal deaths occurred in the one quarter of patients in the highest risk group. 
These results suggest that this risk scoring system can be used effectively in a clinical 
setting to identify patients at increased risk for neonatal depression and perinatal death. 


(AM. J. OBsTET. GYNECOL. 128: 652, 1977.) 


OBSTETRICIANS HAVE long recognized the need for 
varying levels of care. Pregnant patients with certain 
complications, such as diabetes mellitus, have an in- 
creased chance of having a complicated pregnancy 
course and an infant who has a complicated course; 
therefore, these patients require more intensive obser- 
vation and care than usual Such patients might 
benefit, for example, from ultrasound examination, 
urinary estriol determinations, amniocenteses, and in- 
trapartum electronic fetal monitoring. However, per- 
sonnel and resources are limited, so that accurate 
identification of patients requiring different levels of 
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care has become a major concern, for both the indi- 
vidual physician and his patient and in planning re- 
gional perinatal resources. 

In response to this need, a risk scoring approach has 
been suggested? * Risk scoring may be defined as a 
formalized method of recognizing, documenting, and 
cumulating antepartum and intrapartum factors, in 
order to predict later complications for mother, fetus, 
and infant. The risk scoring concept has been based on 
the fact that it is reasonable to continue to suspect that, 
as originally suggested by Lilienfeld and Pasamanick;? 
there exists 2 "continuum of reproductive casualty,” 
extending from normal healthy infants through those 
with minimal brain damage to those with cerebral palsy 
and finally to those who are stillborn or die in the 
neonatal period. Risk scoring is also based on the con- 
cept of a continuum. As noted by Precht? and Good- 
win and associates,’ abnormal conditions tend to occur 
together and may act synergistically as risk factors pro- 
ducing a cumulative effect; thus, patients with the low- 
est number and least severity of risk factors might be 
expected to have the best outcomes, and patients with 
the greatest numbers and most sevére factors, the 
worst outcomes. This type of organized approach 
might be useful in improving the assessment of indi- 
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Table I. High-risk factors occurring in more than 5 
per cent of 1,275 consecutively delivered patients 






Patients 


(%) 
Antepartum scale 

Smoking 5 33.3 
Mild anemia, hemoglobin 9-10.9 l 27.5 

Gm./100 ml. 
Genitourinary infection 5 18.9 
Vaginitis 5 15.7 
Weight > 200 pounds 5 8.5 
Rh negative, not sensitized l 8.4 
Postterm, >42 weeks 10 8.2 
Previous premature infant 10 6.2 
Vaginal spotting 10 5.2 

Intrapartum scale | 

Protracted active-phase dilatation 3 21.2 
Heavy meconium : 10 13.5 
Oxytocin augmentation (stimulation) 5 13.1 
Premature rupture of 5 7.8 

membrane, >12 hr. 
Precipitate labor, «3 hr. 3 7.0 
Primary cesarean section 3 6.9 
Outlet forceps 1 6.8 
Abnormal presentation 10 6.1 
Bradycardia/significant decelera- 10 5.9 

tion, >30 min. 
Light meconium 5 5.8 
Medical induction of labor 5 5.7 
Mild toxemia 5 9.5 
Labor 7 20 hr. 5 5.5 


vidual patients and as part of a regional perinatal in- 
formation system. 


Several risk scoring systems have been proposed and | 


have been shown to relate to perinatal outcome.» * 77? 


Thus, development of yet another risk list appeared 
unnecessary. Rather, we were interested in implement- 
ing risk scoring on our clinical service. Obstetrics at Cleve- 
land Metropolitan General Hospital is predominantly a 
staff service in a county hospital setting, serving a 
core-city, medically indigent population. It is university 
affiliated and is well established as a high-risk consulta- 
tion and referral resource for the community. These 
characteristics determined our criteria: for choosing a 
risk scoring system: (1) It should function prospectively, 
with separate antepartum and intrapartum scales; (2) it 
should emphasize medical-obstetric factors, facilitating 
integration of the scales into the routine obstetric rec- 
ord; (3) it should be inclusive enough to aid in obtain- 
ing an adequate obstetric history but simple enough to 
ensure compliance; (4) it should facilitate transfer of 
information about a patient from person to person and 
time to time, preferably in a problem-oriented format; 
(5) it should be computer compatible, so that impact 
and outcome can be more easily evaluated. 

In reviewing available systems, that of Hobel and 
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Table IL Division of 1,275 consecutively delivered 
patients into four risk groups 





Pattents 


Low/low 389 30.5 
High/low 293 23.0 
Low/high 261 20.5 
High/high 332 26.0 


associates," ^ most closely met these criteria and was, 
therefore, adopted. Our purpose in this study was to 
answer a single question: Can risk scoring be used ef- 
fectively in a clinical setting to identifv patients at in- 
creased risk for poor perinatal outcome? 


Methods 


Characteristics of the scales and format. In this risk 
scoring system, there are two predictive scales, one 
which examines 49 antepartum factors and a second 
which examines 36 intrapartum factors. The antepar- 
tum scale stresses obstetric historical factors, such as a 
previous stillborn infant or neonatal death, medical 
factors, such as diabetes mellitus and heart disease, and 
problems which might develop during the antepartum 
course, such as urinary tract infection. The intrapar- 
tum scale focuses on problems which may develop dur- 
ing labor, such as abnormal labor progress, meconium, 
and fetal heart rate decelerations. A full listing of the 


‘factors which are considered may be found in the orig- 


inal paper ‘by Hobel and associates.’ Each risk factor is 
weighted with a score of 1, 5, or 10. An average patient 
might have one to three positive factors on each scale. 
'The score on each scale is cumulative, a score of less 
than 10 constituting low risk and a score of greater 
than or equal to 10 constituting high risk. With the 
two scales, it is clear that there are four possible com- 
binations. A patient may score low on both scales, 
high on both scales, or high on one and low on the 
other. 

The factors and weightings were kept intact as origi- 


nally described. Factors were arranged into smaller 


subdivisions by subject in a multiple choice format. 
Under any heading, one or more factors may be cir- 
cled. If there are no positive factors, the block heading 
is circled, thus requiring a positive response for a nega- 


- tive answer. Scores for positive factors are added up, 


yielding the risk score. The antepartum scale was 
presented in the format of a problem list on the front 
of the obstetric record to be filled out in the clinic and 
on admission for labor and delivery. The intrapartum 
scale was integrated into the hospital labor and delivery 
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ONE MINUTE APGAR ons 


Fig. 1. Distribution of one-minute Apgar scores for live-born 
infants by risk group. The distributions are each significantly 
different from those of the contiguous groups. The distri- 
butions of the low/low and high/high groups are SMEURERBEY 
different (p « 0.0002). 


records to be used throughout labor and completed 
upon delivery.* 

Data collection and analysis. Risk scoring was intro- 
duced on our clinical service after a single presentation 
and question-and-answer period. A five-page "diction- 
ary" was prepared for reference in the clinical setting. 
All patients admitted for labor and delivery were 
scored prospectively by the resident staff and nurses. 
The study population consisted of 1,275 consecutive 
patients delivered of infants during a six-month 
period. All data, including patient identification, an- 
tepartum and intrapartum risk factors, delivery, and 
neonatal outcome were entered into computer files for 
analysis. Two measures of outcome were chosen—the 
Apgar scores at one and five minutes and perinatal 
deaths, defined in the customary way. The results of 
risk scoring were related to outcome with the use of 
chi-square analysis and the Mann-Whitney U test. 


*Copies of the forms are available on request from the 
authors. 
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Results 


Patient population. Of the 1,275 consecutively de- 
livered patients, 52 per cent were nulliparas, 15.7 per 
cent were delivered prior to 38 weeks' gestation, and 
14.5 per cent had premature rupture of the mem- 


. branes. Of the infants, 92.7 per cent were delivered 


from the vertex presentation. Spontaneous delivery 
occurred in 73.5 per cent of the cases; midforceps was 
used for 1.1 per cent of the deliveries; the total cesar- 
ean section rate was 10.2 per cent. The "average" pa- 
tient had 2.3 positive factors on the antepartum scale 
and 1.8 positive factors on the intrapartum scale.’ All 
risk factors which occurred in more than 5 per cent of 
the patients are shown in Table I. 

The division of patients into risk groups, based on 
scores of less than 10 (low) or greater than or equal to 
10 (high), on each scale is shown in Table II. Approxi- 
mately 30 per cent of the patients were in the lowest 
risk group, i.e., thev had low scores («:10) on both the 
antepartum and intrapartum scales (low/low), 
spectively. About one quarter of the patients were in 
the highest risk group (high/high), with the remainder 
in the intermediate risk categories. About one in four 
patients identified as being at high risk on the antepar- 
tum scale did well during the intrapartum period 
(high/low), and about one in five was not identified as 
being at increased risk on the antepartum scale but had 
a complicated intrapartum course (low/high). 

Risk groups and Apgar scores. The Apgar score was 
less than 7 for 12 per cent of all infants at one minute 
and for 2 per cent at five minutes. As shown in Fig. 1, 
the distribution of one-minute Apgar scores for each 
risk group was significantly different from that of the 
other groups. From the lowest to the highest risk 
group, as measures of central tendency, the median fell 
from 9 to 8 and the mean decreased from 8.3 to 6.6. 
The difference in -distribution of Apgar scores from 
the low/low to the high/high risk group is significant at 
the 0.0002 level, as tested by the Mann-Whitney U Test 
and chi-square analysis. On a cumulative basis, in the 
low/low group, 4.7 per cent of the infants had one- 
minute Apgar scores of less than 7 and 14.3 per cent 
had scores of less than 8; for comparison, in the high/ 
high group, 24.1 per cent had Apgar scores of less than 
7 and 41.4 per cent had scores of less than 8. Stated 
differently, if a mother was in the highest risk group, 
there was a four in ten chance that her infant would 
have a one-minute Apgar score of less than 8. A similar 
analysis of Apgar scores at five minutes was performed 
with comparable findings at the same levels of statis- 
tical significance. 

Risk groups and perinatal deaths. Totals of 14 
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stillborn infants and 24 neonatal deaths, occurred.dui- 
ing the six-month study period: When these were di- - 
vided by maternal risk group, as shown in Table III, , 
there were progressive increases in both the number of 
stillborn infants and the number of neonatal, deaths 


and, thus, in the perinatal mortality rate from the low- 


est to the highest risk group. The perinatal mortality 


rate increased from 0 per thousand to 93.4 per thou-. 


sand. The ovér-all uncorrected perinatal mortality rate 
during the period was 29.8 per thousand. There were 
no perinatal deaths at all which were not identified by 
high scores on at least one of the scales. On the an- 
tepartum scale alone; the risk of perinatal death in- 


creased almost sixfold with a high score; if only the 4 


antepartum scale had been used, 15.8 per cent of the. 
pregnancy courses leading to perinatal death. would 


not have béen identified. With the intrápartum scale - 


alone, the risk of perinatal death increased almost 
forty-five-fold. Stated differently, the risk of perinatal 


death was 45 times greater if the mother's intrapartum ` 
score was 10 or greater. If only the intrapartum scale : 


had been used, 2.6 per cent of the perinatal. deaths - 
would have been missed. 


To explore the "predictive" capacity of the idea | 


in more detail, the charts of.all stillborn infants and., 
neonatal deaths were reviewed, the only portion of this 
study performed retrospectively. Of the 14 stillborn 
infants, five occurred during the antepartum period 
and nine were during labor. A single antepartum 


stillbirth occurred in a pregnancy at low risk on the. 
antepartum scale. This was a fresh term stillborn in- 


fant, apparently related to abruptio placentae just 
prior to admission. During labor, the patient devel- 
oped signs of pre-eclampsia. All nine stillbirths which 
occurred during labor were appropriately identified 
on the intrapartum scale, but four stillborn infants. 
weighed less than 1,000 grams. Prematurity was also a; 
major factor in the neonatal deaths—75 per cént of the 
. infants weighed less than 2,000 grams and 46 per cent 
weighed less than 1,000 grams. There were two cases in 


which the antepartum score was low and the infant. 
died. Both of these infants had significant cord prob- 


lems during labor. There was one infant who died with 
a low score on the intrapartum scale. This infant died 
of group B f-hemolytic streptococcal meningitis ac- 
quired from the vagina of the mother. Vaginitis and a 
positive culture for gonorrhea were identified on the 
antepartum scale, but the mother did, indeed, have an, 
entirely normal intrapartum course.  ' 

Finally, the perinatal mortality data were -analyzed 
for the percentage of perinatal] deaths which occurred 
in each risk group. As ovn in Table IV, about 82 per 
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' Table in: Perinatal mortality rate during six- month 


stacy iis by risk group 





Lowibow 989 0. 0 0 


Highllow:. . 993 0 ]^ R4 ee 
Low/high 261° 4 /—— 2 23.0 <0.005 
High/high: - 332 10 91 93.4 


1,275 38 | 29,8 


N.S. — Not significant. 


Table IV. The percentage of perinatal deaths 
occurring in patients in each risk group. Of 

all perinatal deaths, 84.2 per cent occurred in 
patients identified to be at increased risk on the 
antepartum scale : 







Patients . Perinatal deaths 
in each occurring in 
risk group each risk 
(70) ' group (76) 





Lowllow ` 305 — x 
High/low . 23,0 2.6 
Low/lhigh  . 20.5 15.8 


High/high 96.0 — . 81.6 


‘cent of all perinatal deaths occurred in the one quarter 


of patients in the highest risk group. Moreover, 84 per 


-cent-of the perinatal deaths occurred in groups which 


had an increased score on the antepartum scale, i.e., 
just less than half of the patients. 


Comment 


Our purpose in performing this study was straight- 


.forward.. While implementing a well-documented 


risk scoring system" ? on our clinical service, we at- 
tempted to answer. the question: "Can risk scoring 
be used effectively in a clinical setting to identify 


. patients at increased risk for poor perinatal out- 


come?" In the following discussion, rather than the- 


 orizing ‘about risk scoring, we will concentrate on 
commenting on the aspects of our experience which 


may be useful to others. 

The first requirement for a risk scoring system to be 
used effectively is, that it must be simple enough to be 
done easily by those actually caring for the patients. 
With 49'antepartüm and 36 intrapartum Lon to be 
scored, the risk scales of Hobel, and associates,” ? while 
reasonably inclusive, might be excessively Se and 
time consuming, if attempted as an additional part of 


LX 
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the record. The key is to include the risk scales as part of the 
routine obstetric record. This is reasonable, since the scales 
obtain medical-obstetric factors which, if present, 
should be recorded anyway. On our service, the obstet- 
ric record was already problem oriented, allowing us to 
substitute the antepartum scale for the problem list. 
This actually saved clinician time, because the old prob- 
lem list required longhand entry, whereas the new 
multiple choice form entails only checkoffs. Our deliv- 
ery form was already in checklist format, as are those of 
many hospitals. Therefore, inclusion of the intrapar- 
tum risk scale was easily accomplished. Time required 
for filling out each scale was less than five minutes and 
with experience averages two to three minutes. Finally, 
even though a five-page dictionary, explaining each 
factor, was prepared, it was seldom needed or used and 
is probably not necessary—heavy meconium is heavy 
meconium, so to speak. Thus, with this approach, risk 
scoring could be performed prospectively without 
difficulty by resident physicians and nurses as part of 
routine patient care, rather than by retrospective chart 
review. . 

A second requirement for a risk scoring system to be 
an effective clinical tool is that it must appropriately 
identify patients likely to have a poor pregnancy out- 
come.’ In the present study, the lowest risk group 
(lowllow), accounting for 30 per cent of the total popu- 
lation, had a very low chance of neonatal depression 
and no associated perinatal deaths. However, of the 
group of patients at low risk on the antepartum scale, 
40 per cent had complications during labor, accounting 
for about 20 per cent of the total population. This 
group of patients (low/high) had infants with sig- 
nificantly decreased Apgar scores and accounted for 
16 per cent of the perinatal deaths. Thus, low antepar- 
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tum risk does not assure an uncomplicated course. 
This has implications for regionalization programs. 
Because some complications, such as cord entangle- 
ment, do not become obvious until labor, all hospitals 
delivering obstetric care must have facilities for inten- 
sive intrapartum and neonatal care with appropriate 
staffing and educational efforts. 

Nonetheless, 84 per cent of perinatal deaths arose 
from patients at increased risk on the antepartum 
scale. If no problems occurred during labor (high/low), 
risk was low. On the other hand, if intrapartum com- 
plications did occur, there was a four in ten chance that 
the infant would have a one-minute Apgar score of less 
than 8 and an almost one in ten chance of perinatal 
death (high/high). Indeed, high intrapartum risk in- 
creased the chance of perinatal death forty-five-fold. 
The combination of high risk on both scales occurred 
in about one quarter of the patients but led to 82 per 
cent of the perinatal deaths, an observation similar to 
those in other studies of risk scoring.” * This, then, is 
the group of patients requiring the closest supervision 
and most intensive care. The implication is that, if a 
patient is at increased antepartum risk and any problems 
whatsoever supervene during labor, she surely should be of- 
fered electronic, and if appropriate, biochemical, mon- 
itoring during labor. 

On the basis of these results, we believe that the ques- 
tion posed in this study can be answered positively. Risk 
scoring can be used effectively in a clinical setting. At our 


hospital, risk scoring has now been performed for < 


more than 5,000 patients, and the technique is begin- 
ning to be applied on a regional basis. It is concluded 
that risk scoring is a valuable clinical technique which 
should be more widely used. ` - 
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Hobel and associates, and the point scoring system is 


applied to a large number of patients. There is little . 


question that the score is relatively simple for those 
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Table I. Relationship of maternal high-risk 
antepartum and intrapartum score’ to 
neonatal complications 


















Newborn 
condition Maternal 
in the 
nursery Low score of Average score High score of 
to 48 hours 3.2 70.5 of 8.3 x 0.4 IJI € 1L3 





after birth (11) (96) (17) (96) (7) (%) 





Excellent 54.3 | 64.7 57.1 
Fair 36.3 17.6 = 
Bad 9.2 17.7 42.9 


caring for the patients. However, I would like to ask 
the author 1f he does not think that the high-risk prob- 
lem list is incomplete and that it should be adapted to 
geographic areas. It is easy to visualize that specific 
antepartum or intrapartum complications are more 
frequent in a defined environment. For instance, more 
points should be given to some complications taking 
place in one hospital setup than in another. I refer to 
the insulin-dependent pregnant patient, In any given 
hospital, the perinatal results of an experienced team 
of physicians will be better than those of an isolated 
practitioner. Therefore, a lower intrapartum score 
should be given to the patient benefiting from the team 
supervision. The same comment can be made for the 
complications of premature rupture of membranes. 


One hospital may induce labor early or late or may give . 


betametasone. This will influence the baby’s outcome 
and, then, the scoring system. In the intrapartum 
period, a breech infant delivered by an obstetrician 
may be scored at 30 but, if delivery is performed by a 
skillful physician, a score of 5 may be enough. What I 
intend to convey is that the quality of medical care and 
of the labor-delivery room supervision controls the 
numeric value of the high-risk score. It may be naive to 
apply a score designed for California to Ohio or New 
York. Finally, since the poorest scores are an indication 
for expert consultations or rapid transfer, it may be 
wise to use a corrective factor in the Hobel score to take 


into account the qualitative value of each hospital envi- ` 


ronment. Furthermore, points should be added for 
poor hospital and transport facilities. 

Dr. Sokol has insisted on the value of the problem- 
oriented record and his statement should be reiterated. 
Good record keeping and history taking are essential to 
detect the high-risk pregnancy. 

In evaluating the risk factor, the author points out 
that an average patient has 2.3 positive factors on the 
antepartum scale and 1.8 on the intrapartum scale with 
only 30 per cent of the patient population being at low 
risk. These numbers must vary among hospitals and 
cies. It can be speculated that, with the excellent 
medical-obstetric care given at Cleveland Metropolitan 


General Hospital, the total score is certainly represen- 
B 


Clinical application of high-risk scoring 657 


tative of part cf the Cleveland populations's state of 
health. This should warn us against home delivery in 
this kind of population. It should also stimulate the 
politicians not to neglect the preventive aspects of 
medicine in the poor areas. 

Dr. Sokol chose to measure for the outcome of preg- 
nancy the Apgar scores at one and five minutes and the 
perinatal mortality rate defined in the customary way. I 
am sure that he thought about morbidity and I hope 
that he can obtain this information from the baby's 
chart. As shown in Table I, in the same environment, 
with a different scoring system, the incidence of 


morbidity was most significant in the babys delivered 


from high-score pregnancies. As obstetricians, we 
should direct our attention to morbidity, especially to 
long-term morbidity. 

The prognosis inaccuracy of the scoring system is 
evident because 4.7 per cent of the infants in the low/ 
low risk groups were somewhat depressed at birth. It 
would be interesting to determine the etiology of the 
fetal asphyxia. It is evident that a low-risk score is not a 
guarantee of a safe delivery, and this may open the 
debate about regionalization. Is it reasonable to con- 
ceive that hospitals which keep low/low risk patients 
do not need expert obstetricians and technology? 

Dr. Sokol indicates that the intrapartum score de- 
tects 97.4 per cent of the possible perinatal deaths. This 
observation underlines the great importance of clini- 
cal and biochemical intrapartum observauons during 
labor. Are we not going to lose our diagnostic accuracy 
as well as a few babies with regionalization because, in 
our nonregional academic hospitals, we only attend the 
low-risk patient whose problem is not yet apparent. I 
like to insist on the fact that every labor is potentially 
dangerous. If you accept this statement borne out of 
your data, Dr. Sokol, should every obstetric unit be as 
well staffed and equipped as a regional center, at least 
for labor supervision and neonatology? I believe that 
you allude to this question when you state that if a 


i patient has any problems whatsoever during labor she should 


be offered electronic or biochemical monitoring. 1 hope that 
you also suggest knowledgeable doctors. 

Finally, I know that the Department of Obstetrics 
and Gynecology at Metropolitan General Hospital of- 
fers a great array of technologic gadgetry available for 
use in obstetrics. This includes the fetal electroen- 
cephalogram and on-line computer analysis of labor. 
Since this study was done with the availability of a 
structured and efficient perinatal center with a well- 
run neonatal nursery, why did the authors still have a 
high perinatal mortality rate in the prescored patent 
and why did they miss 4.5 per cent of the depressed 
newborn in the low/low risk group? Is it possible that 
the patients were not supervised as well as they would 
have liked, or were these deaths unavoidable? If the 
last statement is true, the scoring system and the 
present technology are not adequate to prevent 
perinatal deaths and morbidity. Other possibilities ar 
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that we collect data, but we ignore them, and that we are 
not measuring the right parameters. 

In summary, this paper is interesting, informative, 
well done, and stimulating. It raises a few questions of 
the value of the high-risk score and points out the 
danger of regionalization. The presentation suggests 
that we, as physicians, have to be more concerned with 
care at the bedside, with direct visual and intellectual 
supervision of the patient. We suggest that there is an 
latrogenic aspect to obstetric and pediatric complica- 
tions. This can be corrected by better education of 
physicians and nurses, with the help of an adequate 
preventive health care system and decent hospital fa- 
cilities. Major impediments to a healthy fetal life then 
will. be removed, and part of the present technology 
may have to be re-evaluated. 
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Dr. BROOKS RANNEY, Yankton, South Dakota. The 
major professional responsibility of an obstetrician, 
who is providing prenatal care for patients, is, and al- 
ways has been; the very early identification of complica- 
tions which might endanger the health of the mother 
or fetus, so that prompt treatment may ameliorate or 
correct the complications before maternal or perinatal 
health has been jeopardized. This may be substantiated 
statistically. In a busy, individual practice, in which 
5,482 obstetric patients of all types were delivered, be- 
tween the years 1949 and 1971, all but 476 mothers 
had one or more significant complications of preg- 
nancy (95.3 per cent). One mother exhibited 8 separate 
complications. As implied by Dr. Sokol and his co- 
workers, pregnancy must be considered to be a time 
for complications. 

The prematurity rate was about four and one half 
timies gréater among babies born to mothers who had 
sought no prenatal care (244.8/1,000) than it was for 
babies whose mothers had.received complete prenatal 
care (56.4/1,000). Likewise, the perinatal mortality rate 
was more than ten times greater among babies born to 
mothers who sought no prenatal care (179.5/1,000) 
than it was for babies whose mothers had received 
complete prenatal care (16.5/1,000). Not all of these 
babies could have been saved by earlier, competent 
prenatal care, by an experienced obstetrician, but cer- 
tainly some would have been saved. 

Obstetric risk scoring is really an effort to simplify 
and systematize the recognition of those pregnancy 
complications which aré more likely to cause damage to 
mothers or babies. It is most useful in environments 
whére large numbers of obstetric patients must be 
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cared for by nurses, medical students, and doctors in 
training, with a limited number of experienced, super- 
visory professional personnel. 

We made a retrospective study of these 5,482 obstet- 
ric patients’ records to determine the time of earliest 
identification of any high-risk complications. Addition- 
ally, all patients in certain categories were arbitrarily 
labeled "high risk." These included unwed mothers, 
grand multiparous patients, those with heart disease or 
diabetes, patients with prior habitual abortion, patients 
with multiple pregnancy or persisting malpresentation, 
prior infertility patients, and patients with histories of 
prior significant obstetric complications. 

Of the mothers, 19.7 per cent were first considered 
to be at "high risk" at their initial prenatal visit; another 
1.7 per cent, during the first trimester; 5.2 per cent, 
during the second trimester; 10.5 per cent, during the 
third trimester. This leaves 62.9 per cent of the even- 
tual "high-risk" mothers whose identification as such, 
by an experierced obstetrician, did not occur until 
labor, delivery, or the postpartum period. If one sub- 
tracts those patients who had minimal prenatal care, or 
none, this figure is still more than 55 per cent. Since 
considerably less than half of obstetric patients with 
serious problems can be identified as "high risk" before 
labor, we agree with Dr. Sokol that, in this modern day, 
all obstetric patients should be delivered in hospitals 
with well-trained, experienced professional personnel 
in attendance ar.d proper equipment available to han- 
dle these obstetric "emergencies" efficiently and well. 

Contrary to the authors, we found that treated vag- 
initis or pelvic sepsis had no deleterious effect on 
perinatal mortality rates. 

Likewise, contrary to recent teachings, treated cys- 
titis and pyelitis in the mothers did not result in in- 
creased prematurity among babies. 

Perinatal mortality rates were found to be associated 
with respective maternal and fetal complications as fol- 
lows: fetal anomalies, 523.3 per thousand; maternal 
diabetes, 267.9; maternal hepatitis, 210.2; hemolytic 
disease, 179.0; premature labor, 150.2; twins, 142.8; 


. cervical incompetence, 129.6; prolapsed cord, 128.8; 


placenta previa, 127.3; premature separation of 
placenta, 125.6; transverse lie, 83.3; false labor, 69.0; 
placental abnormalities, 62.2; maternal thyroid disease, 
61.5; premature rupture of fetal membranes, 55.4; 
threatened abortion, 40.8; cord abnormalities, 39.3; 
breech presentation, 29.5; maternal cardiac disease, 
24.6; hypertension-toxemia, 24.1; unwed mother, 
22.0; pre- eclampsia, 21.3; precipitate labor, 18. 7; se- 
vere maternal respiratory disease, 16.0. : 

These statistics are presented only to emphasize the 
fact that "high-risk" categories are not necessarily uni- 
versally applicable. Rather, they should be specifically 
designed to fit the population, geographic area, and 
environment being served and the professional group 
providing the service. 

Dr. A. BRIAN LITTLE, Cleveland, Ohio. Dr. Sokol 1S 
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very polite and Dr. Roux i is too moder to answer his 


own question, but I would like to tell you the question, iW 


that Dr. Roux proposed to Dr. Sokol. 


He said, "Since this study was done with the. `` 
availability of a structured and efficient perinatal cen- 


. ter with a well-run neonatal nursery, why did you still 
have a high perinatal mortality rate? Is.it possible that 


the patients were not supervised as wellas you would: 


have liked?" 


I have to answer that simply because you may not: 


know it, but Dr. Roux established the policies for 
supervision in the obstetric unit and nursery in that 
hospital. 


DR. CHARLES W. ALDRIDGE, JR. Grand Rapids, - 


Michigan. In a high-risk prenatal care project involving 


four hospitals, we have recently utilized a risk scoring ' 
system. The system was adopted from Nesbit and . 


Audrey. In the past year, we have been evaluating: this 
scoring system in order to help us predict and select 
patients who qualify for high-risk prenatal care. We 
have analyzed the outcome of our pregnancies in re- 
lationship to information obtained from prenatal 
. scores. We have discovered that extremely obese pa- 
tients have a relatively small weight gain during preg- 


nancy. We have. also confirmed the fact that weight i 


gain during pregnancy is correlated directly with birth 
weights of the infants. 
Lowest scores indicate the greatest number of risk 


factors. Low-score mothers had a higher cesarean sec- 
tion rate and complications during labor and delivery; - 
We were able to confirm Dr. Sokol’s premise that this , 
scoring system can be used to demonstrate which pre-. 


natal patients would have low-birth. rate infants, in- 
fants with low Apgar scores, and a Tun perinatal 
mortality rate. 


So, I believe that this is an important concept that the | 
authors have brought to us today. I think it will be used . . 


increasingly by physicians not only in clinic practice but 
also in private practice. The theme of the Central Asso- 
ciation this year seems to be, “Try it—you'll like it.".I 
ie this should apply: to prenatal risk scoring as well. 

R. J. VIVIAN GIBBS, Knoxville, Tennessee. There 
are some advantages in regionalization of medical care. 
However, I believe that good obstetric care can be 


given in a community hospital. I practice in such'a - 


hospital, and it has an anesthesiologist with an M.D. in 


the hospital 24 hours a day, sonography, and central 
fetal heart monitoring. We have coverage in radiology 


and the laboratory, and amniocentesis or any other 
procedure can be done at any time. There is a cesarean 
section room available at all times in the labor suite. 


The only thing needed is a pediatric intensive care.. 
unit. The University Hospital in the same town has a.c 
'doctor and suitable equipment to pick up any baby, 24 


hours a day. "They even have helicopter service for 
hospitals in surrounding communities. Regionalization 
would not help emergencies that occur with severe ab- 


ruptio pliceutae and prolapsed cord. I believe a good | 
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| “community: hospital can give good obstetric care. 


:DR. IRWIN R. MERKATZ, Cleveland, Ohio. I would 
like to comment on Dr. Gibbs' remarks. We talk about 


‘risk scoring and the ‘discussion naturally shifts to re- 
` gionalization. I would maintain that risk scoring in it- 


self.is an important development. Its implementation 
should aid in identifying patients at increased risk 
throughout a community so that appropriate interven- 


| tion may be initiated. 


I do not believe that any risk scoring system will be 


. uniformly successful for all patients. There will be er- 


rors but we should not conclude that regionalization . 
will not work because risk scoring systems may be im- 
perfect. To my mind, regionalization implies a com- 
munity. of professionals—family physicians, obstetri- 
cians, pediatricians, nurses—getting together to see if 
they can improve the pregnancy outcome for all 


. mothers and children, within a defined geographic 
area. Risk scoring is just one tool to be used in this 
regard. I think, for example, that appropriate peri- 


naial education for professionals and for the com- 


, munity as a whole is just as important. 


Dr. SOKOL (Closing). The work reported here 
documents the feasibility of performing risk scoring in 
a clinical setting and the fact that antepartum and in- 
trapartum risk factors do relate to measures of out- 
come. Both Drs. Ranney and Aldridge provided data 
which confirm the relationship of risk factors to mea- 
sures of outcome. Most of the questions asked are re- 
lated to the implications of our results for actually im- 


plementing and using risk scoring. on a clinical basis. 


.Dr. Ranney asked about how the risk score is 
modified as additional risk factors become evident dur- 
ing pregnancy. At.present, the patient is scored on the 
antepartum scale after her second visit to the clinic or 
office, when all history, physical examination, and lab- 


| oratory data are available. As risk factors develop dur- 


ing pregnancy, these are added and the patient is again 
formally, scored at 34 weeks' gestation. Finally, the 
score on the antepartum scale is again revised upon 


. admission for labor and delivery. The intrapartum 


scale is completed during the labor and delivery. 
Dr. Roux asked whether I thought that the perinatal 
mortality rate and Apgar studies should be replaced by 


_ longitudinal studies of perinatal morbidity. I believe it 


is-more reasonable to suggest that these two types of 
studies complement each other. Our research group is: 
experienced in longitudinal studies of neurobehavioral 
development." Such studies. are extremely time con- 


suming and difficult to perform. The value of popula- 


tion studies rests in their helping us to perceive general 
relationships and pointing up ways of approaching 


more, specific questions. With respect to the present 
„study; we now have additional neonatal data available 


in computer storage for the evaluation of antepartum 
and. intrapartum risk factors in relation to additional 
specific measures of neonatal outcome. However, what 
will be more important is developing the capability fo 
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following infants into childhood, probably at least until 


school age. Questions concerning the relationship of : 


perinatal risk factors to long-term measures of out- 
come are clearly of great importance. - 

Dr. Roux went on to' ask several questions concern- 
ing the specific risk groups. First, he asked why 
neonatal depression occurred in the low/low risk 
group. Actually, the rate of neonatal depression, as 
measured by the cne-minute Apgar score, was very low 
(4.7 per cent). Indeed, these infants had only one third 
the chance of neonatal depression of the entire popula- 
tion sample. However, this question does bring out 
several important points: (1) It is important to recog- 
nize that risk scoring is a screening technique. It cannot 
be expected to identify all problems; rather, as pointed 
out by Lesinski? in his recent excellent review and 
critique, risk scoring supplements solid clinical judg- 
ment. (2) Early identification is a necessary, but not 
sufficient, conditicn for achieving the best perinatal 
outcomes. (3) In this study, we utilized the clinical score 
assigned prospectively to the pregnancy. No patients 


were rescored for this study. There were undoubtedly. 
cases in which risk factors were present but were not | 


recognized and recorded. (4) It is also clear that pa- 
tients at risk did not always receive the most intensive 
observation and supervision available. For example, 
for the total population sample, approximately 50 per 
cent of the patients were monitored electronically dur- 
ing labor. For the lowest (low/low) risk group, approx- 
imately 30 per cent of the patients were monitored, 
and for the highest risk group (high/high) approxi- 
mately 70 per cent were monitored. Some patients 
were not monitored because they refused, because they 
labored too quickly, and for several other reasons. 
Thus, in answer to the above question and also to Dr. 


Roux's questions concerning the perinatal deaths ob- : 


served in the low/high and high/high groups, we can 
summarize as follows: Even with risk scoring, some 
high-risk patients were not identified. Even when risk 
factors were identified, patients did not always receive 
the most intensive care for a number of reasons. Fi- 
nally, even with perfect identification, one cannot al- 
ways prevent poor outcomes. There are limitations in 
the therapeutic interventions available to us for treat- 
ment of specific pregnancy problems. It is also worth 
noting that the perinatal mortality rate reported in this 
paper is uncorrected and includes births of infants 
weighing as little as 500 grams. As pointed out in the 
paper, approximately one half of the neonatal deaths 
occurred in infants weighing less than 1,000 grams. 
Since completion of this study, the perinatal mortality 
rate at our hospital has decreased, but we do not be- 
lieve that the perinatal mortality rate reported here is 
excessive for our environment. 

Dr. Roux next asked about the implications of these 
findings for home delivery. As Dr. Gibbs stressed, the 
patients who represent the greatest problems are those 
not identified to be at increased risk until the time of 
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labor and deliverv; in the present series of patients, 20 
per cent were in the. low/high group. It is likely that 
there will always be a residuum of patients whose prob- 


: lems cannot be predicted prior to the onset of labor. As 


stated in the paper, I believe that this argues strongly 
for having available, in all facilities providing obstetric 
care, the capability for intensive intrapartum and 
neonatal observation and care. In addition, the data 
clearly indicate, I believe, the inadvisability of home 
delivery. 

The next set of questions asked by Dr. Roux con- 
cerned the generality of the risk scores. Specifically, are 
the risk scores dependent on the level of care? The 
answer to this question is no. Diabetes mellitus is dia- 
betes mellitus and meconium is meconium, regardless 
of the level of care. What does vary is the outcome. This 
point was also made in Dr. Merkatz's paper yesterday. 
Ideally, with improving care, an increasing false posi- 
tive rate would be observed on the risk scales. Next, Dr. 
Roux asked if the score is comprehensive enough to 
account for population differences. Based on our ex- 
perience, the answer to this question is yes. These 
scales are being used successfully in California by Dr. 
Hobel. In addition, Dr. William Keating, a longtime 
member of this Association, has used this antepartum 
scale in his private office. Dr. Keating has found that 
antepartum risk is related to neonatal outcome, a 
finding similar to that presented in this paper. As 
might be: expected in a private office setting, the vari- 
ous risk factors did occur at a different rate from those 
observed in the present study. Thus, as suggested by 
Dr. Roux, the frequency of patients in the various 
groups, including the low/low and high/high groups, 
may be expected to depend upon the clinical environ- 
ment and the patients cared for in that environment. 
Dr. Keating also reports that performing risk scoring 
in his private office has changed the way in which he 
evaluates and provides care for his patients. This leads 
us to consider Dr. Roux's questions concerning educa- 
tion. 

. Dr. Roux asked whether I believe that regionaliza- 
tion, based in part in selecting patients on the basis of 
risk score, is a valid approach to solving the problem of 
perinatal death. He goes on to suggest that the educa- 
tion of doctors, nurses, students, and patients is a more 
relevant approach. In response, we would emphasize 
that a major value of risk scoring is as an educational 
tool, helping to increase the awareness of medical- 
obstetric problems, leading, in turn, to better care and 
outcome. In the present study, we have found that risk 
scoring is simple and easy to perform.. We are now 
evaluating the impact of the risk scoring approach on 
measures of care and outcome on our clinical service. 
Such data will help determine the value of risk scoring 
in perinatal regionalization. 

Finally, Dr. Roux asked whether we should be scor- 
ing doctors and hospitals as part of the risk scoring 
approach. This is exactly the kind of concern which 
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worries many clinicians when risk scoring is discussed. 
We are definitely opposed to such an approach. 
Rather, we would again stress the educational value of 
risk scoring in improving the level of care at all hospi- 
tals providing care for mothers, fetuses, and infants. 
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In the article, “Methodologic evolution in obstetrics and gynecology,” by Josef Zander, 
in the December 1, 1976, issue of the JOURNAL, on page 757 in the righthand column, the 
line, “To the sculpture which asked ‘Who are you?’ " and all following lines preceding the 
“Discussion” should have concluded the discussion of Dr. Brian Little. The last seven lines 


should have read: 


“ “Why did the artist create your’ 


‘To advance our understanding of progesterone and complex methodology that may 
shed light on the understanding of reproductive health and disease.’ 

And that is why he placed Professor Zander in Muenchen and that ts why we invited 
him to attend the One Hundredth Anniversary of the American Gynecological 


Society.” 


In the article, “Dilatation and curettage for second-trimester abortions,” by A. Alberto 
Hodari, M.D., Jose Peralta, M.D., Pablo J. Quiroga, M.D., and Enrique B. Gerbi, M.D., in 
the April 15, 1977, issue of the JouRNAL, on page 851, in Table I, under the heading 
“Postoperative gestational evaluation,” the following corrections should be made: 


As published 
13 menstrual weeks 
14 menstrual weeks 
15 menstrual weeks 
16 menstrual weeks 
17 menstrual weeks 
18 menstrual weeks 


Correction 
15 menstrual weeks 
16 menstrual weeks 
17 menstrual weeks 
18 menstrual weeks 
19 menstrual weeks 


20 menstrual weeks T N 
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Uterotubal implantation and obstetric outcome 


after previous sterilization 


E. P. PETERSON, M.D. 
JOHN R. MUSICH, M.D. 
S. J. BEHRMAN, M.D. 
Ann Arbor, Michigan 


The liberalization of sterilization policies has resulted in an increased number of patients 
requesting tubal reconstructive surgery. From 1973 through 1975, a total of 1& patients 
were operated upon by the authors for tubal reconstructive surgery following sterilization. 
These patients had had either postpartum sterilization of the Pomeroy technique or interval 
laparoscopic cauterization and cutting. The operative technique with an open uterine 
approach is described in detail, This technique warrants further evaluation, particularly 
following laparoscopic sterilization when end-to-end anastomosis is precluded. (AM. J. 


OBSTET. GYNECOL. 128: 662, 1977.) 


THERE HAS BEEN a remarkable increase in the num- 
ber of female sterilization procedures done over the 
past decade due to multiple socioeconomic factors as 
well as advancements in surgical techniques. Since our 
first report in 1970,! of 250 laparoscopic sterilizations 
we performed, over 4,000 such procedures at the Uni- 
versity of Michigan also have been performed. This 
predictably led to an increased number of patients re- 
questing tubal reconstructive surgery following tubal 
sterilization. Surgical techniques utilized and reported 
in the past to reconstruct Fallopian tubes have been 
modifications of either the end-to-end anastomosis or 
uterotubal implantation.?: ® 1! Laparoscopic steriliza- 
tion has presented a unique problem because of the 
extensive damage to the proximal portion of the tube 
from cauterization precluding end-to-end anastomosis. 
Therefore, we began utilizing uterotubal implantation 
exclusively in these patients while continuing to evalu- 
ate the alternative of end-to-end anastomosis in pa- 
tients who had partial salpingectomies of the Pomeroy 
type. However, our initial success with uterotubal im- 
plantation in the post-laparoscopic sterilization pa- 
tient? has led us to utilize this procedure exclusively 
at this time in all patients if the necessary length of the 
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distal tube is available for uterotubal implantation. 
This report is designed. to discuss our technique of 
uterotubal implantation and report on the pregnancy 
rate and obstetric outcome in a group of patients. 


Material and methods 


Between 1973 and 1975, a total of 16 patients have 
undergone uterotubal implantation by the technique to 
be described and are available to follow-up. The pa- 
tients ranged in age from 20 to 36, and all had had 
previous sterilization procedures. Of the group, 12 pa- 
tients had had partial salpingectomies of the Pomeroy 
type, either post partum or at the time of cesarean 
section. Àn additional four patients had laparoscopic 
cauterization with the technique of burning one area 
and a single cut as previously described by Peterson 
and Behrman.’ The interval between sterilization and 
reversal operation ranged from one to 12 years. All 
patients were operated upon under the direct supervi- 
sion of one of the authors (E. P. P.). 

Preoperative evaluation consisted of basal body tem- 
perature charts, serum progesterone, and/or endome- 
trial biopsy, when indicated, to document ovulation. 
When remarriage was the motivating factor for the re- 
versal procedure, a semen analysis was obtained if the 
husband had not previously demonstrated fertility. Ex- 
cept for one instance when the husband refused such 
evaluation, all patients had no other known causes for 
infertility other than the previous sterilization proce- 
dure. 

Laparoscopy was utilized to evaluate the length of 
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Fig. 1. With the abdomen open, a traction (No. 1 chromic - 
catgut) suture is placed in the uterine fundus. The remaining 


Fallopian tube is mobilized and bivalved with bipolar cauteri- 
zation. Dilute Pitressin is injected into the myometrial cavity at’ 
the site of the proposed uterine incision. " 


the distal tube in ten patients, including all patients: 
who had undergone laparoscopic cauterization. There 
were three patients not included in the series who were 
not operated upon because of insufficient distal tube. 
All of these patients had been sterilized by laparoscopic 
cautery using the two burn technique. For uterotubal | 
implantation to be considered, the distal segment was 
required to be estimated at 3 cm. or longer at the time 
of laparoscopy. = 
Technique. After adequate exposure through a mid- 
line or Pfannenstiel incision, a No. 1 chromic catgut 
suture was placed in the uterine fundus for traction. 
With bipolar forceps, approximately 2: cm. of the 
mesosalpinx was cauterized and cut to provide ade- 
quate mobilization of the tube. A flexible, blunt wire 
probe was placed through the fimbria, and the tube 
was opened proximally with the use of bipolar cautery. 
When the ‘tube had been adequately mobilized, the 
. bipolar forceps were utilized to create’ anterior and . 
posterior tubal flaps approximately % cm. in length. 
* Dexon sutures (4-0) were placed in each flap to provide l 
for eversion `of the tube and mucosa ‘in the uterine : 
cavity. Dilute Pitressin* (4 pressor units in 20 c.c.) was 
- injected into the myometrial cavity posteriorly approx- 
imately at the level-of the ovarian ligaments for hemo- ` 
stasis (Fig. 1). A transverse incision was made into the- 


*Parke, Davis & Co., Detroit; Michigan. ' 
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‘Fig. 2. The incision is made posteriorly in the uterus at the 


level of the ovarian ligaments. With 4-0 Dexon suture, the 
Fallapian tubes are reimplanted into the endometrial cavity 
with the sutures placed through the endometrial cavity and 
myometrium and tied on the serosal surface of the uterus. 


_ myometrium at this level, and the endometrial cavity 


was identified. The Dexon sutures on the flaps were 
then pressed through the endometrium to the uterine 
serosa both anteriorly and posteriorly with a large 


‘curved needle. The tubes were implanted into the 


uterine cavity, and the sutures were tightened and tied 
(Fig. 2). The myometrium was closed with interrupted 
l-0 chromic catgut sutures; care was taken .not to 


occlude the tubal lumen or to tie the sutures too closely 
to the implanted tube. The serosa of the tube was ap- 


proximated to the uterine serosa with interrupted (4-0) 
Dexon. A peritoneal graft was then taken from the 
anterior parietal peritoneum and placed over the 
uterine incision (Fig. 3). The uterus was suspended to 
the anterior rectus fascia by the previously placed No. 1 
chromic traction suture. No splints were used, and no 
unusual postoperative care was given the patient such 
as hydrotubation or systemic corticosteroids. 


‘Results’ | 
Eleven of the 16 patients had bilateral -uterotubal 
implantation while three’ patients had combined 


| uterotubal implantation,on one side with end-to-end 
' anastomosis on the other. Two patients had unilateral 


uterotubal implantations. No patients developed sig- 


- nificant postoperative morbidity, and all were dis- 


charged in seven days or less. Of the total of 16 patients 


with I2 months or more of follow-up, there have been 


eight successful.conceptions (50 per cent). Seven of 
these patients have been delivered of. infants success- 
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Fig. 3. After both tubes have been implanted, the uterine 
incision is closed with 1-0 chromic catgut suture with an effort 
to make the closure loose so that the tubal lumen is not con- 
stricted. Following this (inset), grafts of peritoneum obtained 
from the anterior parietal peritoneum are placed over the 
uterine incision and sutured in place with fine 4-0 Dexon 
suture. 


fully, and one is currently in the twentieth week of 
gestation. In the patients who conceived after com- 
bined procedures, the uterotubal implantation was 
documented to be patent and the end-to-end anas- 
tomosis was occluded as shown by hysterosalpingog- 
raphy in both patients. There have been no abortions 
and no tubal ectopic pregnancies. The interval between 
operation and pregnancy ranged from three to 24 
months with a mean interval of eight months. Three of 
the four patients who had laparoscopic cauterization 
(all had bilateral implantation) conceived, and two have 
been delivered successfully with the remaining patient 
at 20 weeks of gestation. Three of the remaining seven 
patients who had bilateral impiantations following 
Pomeroy procedures have successfully conceived and 
been delivered. Two of the three patients with com- 
bined procedures have successfully conceived and been 
delivered while the two unilateral implantation pauents 
have not conceived. The patient with unilateral im- 
plantation and tubal patency had a total abdominal 
hysterectomy one year later for chronic pelvic pain and 
had multiple adhesions from omentum and bowel to 
the uterine incisicn. In addition, one of the pattents 
who had had laparoscopic cauterization and sub- 
sequently conceived had a second operation for lysis of 
uteroomentum adhesions three months prior to con- 
ception. An additional two patients having cesarean 
section demonstrated significant adhesions to the 


July 15, 1977 
Am. J. Obstet. Gynecol. 


uterine incision. These four patients prompted the in- 
troduction of the peritoneal graft to cover the uterine 
incision. The two patients delivered by cesarean section 
following the peritoneal graft have not demonstrated 
any significant adhesions. Of the eight patients who 
have not conceived, six have had follow-up hysterosal- 
pingograms with three showing tubal occlusion and 
three showing tubal patency. Therefore, of the 14 pa- 
tients with adequate follow-up, eight have conceived 
and three have tubal patency, for a tubal patency rate 
of 77 per cent. | 

Four of the seven patients delivered of infants to 
date have been delivered by cesarean section under our 
care. In the first patient, the implantation site showed a 
large myometrial defect as well as a defect in the trans- 
verse uterine incision. Because of this finding, the 
other patients have been delivered by cesarean section, 
and in each case there has been a demonstrable defect 
in the implantation site. The other three patients were 
delivered elsewhere and had normal vaginal deliveries. 


Comment 


Since the advent of uterotubal implantation by Wat- 
kins in 1897, as a means of correcting interstitial or 
isthmic Fallopian tube obstruction and subsequent 


infertility, two basic implantation techniques have 


evolved. Holden and Sovak,? in 1932, were the first to 
advocate entering the uterine cavity through the cor- 
nual area only, and their reamer technique and its var- 
ious modifications were used extensively until the open 
method was described by Stallworthy? and Shirodkar? 
in the early. 1950's. In contrast to the cornual opening 
technique, the open method sought visualization of the 
uterine cavity through a transfundal incision. These 
two basic approaches to implantation surgery along 
with various reported modifications, such as luminal 
splinting, prophylactic antibiotics, hydrotubation, and 
postoperative progesterone therapy, gave tubal sur- 
geons numerous combinations to utilize in an effort to 
achieve surgical patency and subsequent fertility. De- 
spite the multiplicity of the methods, postoperative 
pregnancy rates continued to be reported as between 
15 and 50 per cenr.!? 

The results reported here of a 50 per cent pregnancy 
rate and a 77 per cent tubal patency rate in 16 patients 
are comparable to the most favorable reports pub- 
lished to date. The technique we have described differs 
from other previously reported in several ways. The 
uterine incision is made transversely in the posterior 
fundus at the level of the ovarian ligaments rather than 
transfundally in the cornual area. We have chosen this 
area because less mesosalpinx must be mobilized, and, 
therefore, more blood supply to the tube is preserved, 


+ 
A N 


Volume 128 
Number 6 


and technically this represents the shortest distance to 
the endometrial cavity. Also this area allows us to use 
the minimum amount of distal tube, and this is some- 
times of importance following laparoscopic tubal 
sterilization when there is extensive tubal damage. The 
advent of polyethylene glycol (Dexon) as a suture ma- 
terial allows for a fine absorbable suture with high ten- 
sile strength and helps to assure adequate implanta- 
tion. 

Since the first described use of polyethylene splints 
in 1951, by Perl? opinion has been divided as to their 
effectiveness in improving results. While support was 
given by Green-Armitage,® Shirodkar, and others, 
the splints were not recommended by Palmer? or 
Moore-White,’® and there is no conclusive evidence 
that short- or long-term use of splints at any time im- 
proves postoperative pregnancy rates. Indeed, there 
are possible reported disadvantages such as fibrosis 
from an allergic response to the prosthesis as well 
as salpingitis and/or endometritis and occasional dif- 
ficulty in removing the splints." We prefer not to 
utilize splints or other intraoperative and postoperative 
medications unless their effectiveness can be ade- 
quately demonstrated. : 

The peritoneal graft was developed in response to 
our experience with adhesions to the posterior uterine 
incision. These adhesions represent one potential dis- 
advantage of this technique and we are hopeful that 
the peritoneal graft will prove advantageous although 
we do not have adequate data to support this at the 
present time. 

Although uncomplicated vaginal delivery is possible 
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after implantations, it is recommended that a cesarean 
section be dene in each case. There have been reported 
cases of uterine rupture in patients after uterotubal 
implantation," and our findings of large myometrial 
defects as well as defects at the implantation site have 
convinced us that cesarean section is to be advised and, 
in addition, the patient should be made aware of the 
signs and symptoms of uterine scar dehiscence. In our 
surgical closure of the implantation site and myome- 
trial incision, we purposely avoid putting sutures close | 
to the tubal implantation site, and this may account for 
the defects observed at the time of cesarean section but, 
theoretically, could contribute to the increased patency 
and pregnancy rate by preventing luminal constriction 
by the myometrium. 

It is likely that the new microsurgery techniques 
will improve patency and the pregnancy rate follow- 
ing end-to-end anastomosis particularly after the 
Pomeroy-tvpe tubal sterilization. Following laparo- 
scopic tubal sterilization, however, particularly of the 
“one burn and cut” technique, uterctubal implantation 
at the present time seems to be a most logical and effec- 
tive mechanism for restoring tubal patency. With the 
large number of laparoscopic tubal cauterizations that 
have been done in the last five years, we expect to see 
an increasing number of such patients requesting res- 
toration of fertility. Although no single procedure has 
proved to be most effective, the open method de- 
scribed by us has resulted in a 50 per cent success rate, 
which is comparable to any previcusly described and 
we believe deserves continued evaluation as a tech- 
nique for restoring tubal patency. 
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Discussion 


DR. CARL J. LEVINSON, Houston, Texas. Perhaps 
Allen Grant said it best: “Tubal implantation is one of 
those admirable, ingenious and tedious forms of plastic 
surgery that results in more patent tubes than in 
pregnancies."! | | 
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With respect to today’s paper, all patients presented 
with tubal occlusion of varying degrees but all involv- 
ing the proximal tube as the result of previous injury. 
The authors have assumed that the extent of proximal 
tubal damage was such that end-to-end anastomosis 
was not possible or desirable. Evaluation of the distal | 
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segment can only be obtained by laparoscopy, and this 
was performed. The fact that three patients were re- 
jected as candida:es for repair encourages me to be- 
lieve that careful discrimination was used. Although 
others have suggested 4 cm., the authors feel that a 
utilizable distal segment must be 3 cm. and normal in 
appearance and have a normal fimbriated opening. 
(However, after implantation, the tube will be some- 
what shorter.) I am inclined to agree that damage is 
extensive enough with laparoscopic cautery of the 
tubes so that end-to-end anastomosis is not feasible, but 
I reserve judgment with respect to the Pomeroy 
cases—and subsequent patients who will have had tubal 
ligations with the ring or clip. 

The techniques used by the authors are of special 
interest, as are all techniques for tubal plastic surgery. 
The site of entry into the uterus is unique and requires 
special comment. It was chosen because it is closest to 
the available proximal portion of the remaining seg- 
ment of tube and, therefore, requires less mobilization 
and minimal interference with the mesenteric blood 
supply. It is indeed an innovative approach and would 
seem appropriate, judging from the results. We shall 
be curious to see if others choose this technique and 
whether their results are also 50 per cent. 

Their use of a peritoneal graft, instituted after prob- 
lems with adhesions, is in keeping with the chronic fear 
of pelvic adhesive disease. Adhesions result with any 
technique; to minimize them is desirable. In view of 
this problem, I was particularly interested to note that 
antibiotics were not given routinely and that neither 
corticosteroids nor anti-inflammatory agents were used 
postoperatively. Neither splints nor hydrotubation 
were utilized. The authors do not mention immediaté 
postoperative evaluation by use of intrauterine dye or 
reverse hydrotubation from the fimbriated end me- 
dially. Microsurgical techniques have the advantage of 
allowing such evaluation immediately. 


There is little quarrel with the use of cesarean section 
because of the demonstrated myometrial defects at the 
implantation site. 

I was intrigued to note that, in the patients who 
conceived after combined procedures, the tube was 
accluded in those who had the end-to-end anastomosis 
but the uterotubal implantation was patent. This may 
very well support the thesis, held by some, that the 
major purpose of tubal plastic microsurgery 1s reanas- 
tomosis where required. No ectopic pregnancies were 
reported. Perhaps the secret to this particular aspect of 
the success story may lie in the fact that relatively nor- 
mal tube was anastomosed directly to the uterus and 
that there was no suture line except within the uterine 
wall. Microsurgery for tubal plastic procedures is cur- 
rently the vogue among those in the avant garde of 
such surgery. It is said that microtechniques are neces- 
sary to bring the viable pregnancy rate to 50 per cent or 
above. Yet, this paper presents a series of patients, well 

»»*sected and evaluated, operated upon with a modestly 
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modified standard technique, in whom the desired 
term pregnancy result was achieved, without ectopic 
pregnancy and without a uterotubal junction, generally 
considered of paramount importance. The extraordi- 
nary success is difficult to explain, but I suggest that the 
superior statistics may be the result of those features 
unique to the procedure, the location of the uterine 
incision and the use of peritoneal grafts. 
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DR. TIFFANY J. WILLIAMS, Rochester, Minnesota. Al- 
though there are many articles on tuboplastic surgery 
for infertility, relatively few apply specifically to rever- 
sal of sterilization. The relative ease of laparoscopic 
tubal interruption can be noted in the 4,000 performed 
just at the University of Michigan in the past five years 
or so. I believe that more mature advice to the patients 
who request such procedures will minimize the sub- 
sequent requests for correction. It is my feeling that if 
there was a medical indication for sterilization, at- 
tempts at reversal are contraindicated. 

The use of cautery adds one additional problem for 
the surgeon, one that is increased by the desire of the 
laparoscopist to approach 100 per cent efficient occlu- 
sion. The single burn, double burn, and triple burn 
cause increasing amounts of tubal loss and accordingly . 
compromise the surgical options at reconstruction. 

As Dr. Peterson pointed out, preoperative evaluation 
is necessary to be sure that fertility is not otherwise 
compromised, and this should include a current sperm 
count. Preoperative laparoscopy is useful in allowing 
the surgeon to discuss better the options and possible 
statistical results, but the surgeon must be prepared to 
exercise his ingenuity regardless of those findings if the 
patient truly desires further pregnancy. By excluding 
those patients with shortened tubes, the results should 
indeed be improved, as is shown in these excellent 
figures. I would like to ask Dr. Peterson what he of- 
fered those three patients regarding reversal of their 
sterilization. 

The large uterine incision has been promoted by 
Stallworthy and by Bonney. The drawbacks of the de- 
scribed technique are noted in the rather high inci- 
dence of symptomatic adhesions, of which there is little 
mention in other articles dealing with sterilization re- 
versal. The use of the omental or peritoneal patch to 
minimize complications is wise if such a uterine incision 
is utilized. 

The risks of placenta percreta at the implantation 
site, or rupture at this area, do exist but are recorded as 
only 6 per cent in Siegler and Perez" large series rather 
than the 57 per cent that Dr. Peterson reports to us. I 
prefer not to use vasoconstrictive medications so that I 
can be positive of hemostasis. Indeed, an occult hema- 
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toma in the incision may promote the high rate of rup- ! 
ture that is recorded. This would seem to add a rather. 

substantial risk for the patient. Wheri this is added to. 
the number of patients requiring operation because of *: 


adhesions, only a superb term pregnancy rate could 


justify continuing that particular technique. This is es- `’ 
pecially true when Williams’ presents similar figures’ 
with local implantation without these complications. ` 
With such a high incidence of rupture, cesarean section | ` 


delivery would seem mandatory as recommended. 


Results òf this study are in. direct contrast to the . 


figures recorded by Siegler and. Perez? with .anas- 


tomosis versus implantation. Howard Jones,’ in a re-- 


cent presentation, documented similar figures in which 
end-to-end anastomosis was superior to implantation if 


this was feasible, and such has been my own personal 
experience. If the three patients who, were excluded ` 


are added as failures, then the pregnan Hine is 
about 40 per cent. 


The use of the polyglycolic sutures is a distinct eae 
vance. Splinting remains controversial, witha slight 


. edge given to the use of the splint. I-have seen no 


adverse reactions, and removal usually may be done as 


an office procedure in the parous patient. 


Delicate tissue handling is important. With micro-. 
surgical techniques, more accurate apposition may — 
be obtained. In such instances, splinting is probably’ 


unnecessary. Indeed, Marik and also Diamond claim 


results.in the 85 to 90 per cent range. Gomel reported | 


a 72 per cent pregnancy rate with microsurgical recon- 
struction after sterilization. 


Intraperitoneal steroids do appear to minimize 


adhesions, as shown by Swolin, and should be strorigly 
considered. Postoperative hydrotubation is likewise 
controversial as to advantages. My practice is to:per- 


form hydrotubation at three- to five-day intervals for 
three to five times after repair or after splint removal.’ 
I enjoyed this useful- contribution and shall particu- ` 


larly look forward to the follow-up when: adequate 
numbers óf cases after tubal cauterization can be re- 
ported. After surgical sterilization with demonstrated 
previous fertility, current methods of reconstruction 


can be éxpected to be about twice as successful as: 


surgery done because of other tubal disorders. It still 


remains to be seen whether such success will follow. 


IA pSEDSCOpIC cauterizations. 
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DR. Gary STREBEL, Oklahoma’ City, Oklahoma. In 


| those patients who had the combined procedure, how 
do you. know that the only tube which is open is the 


implanted one rather than the tube that had the end- 
to-end, anastomosis? On the hysterosalpingogram the 
dye could be assumed to go through the tube with the. 


. least resistance and, therefore, would not. mean that 


the opposite tube is totally obstructed. 

Was any type of splint used in the patients on whom 
you did the conibined procedure? 

Dr. JOSEPH A. LUCCI, JR, Houstcn, Texas. From 


, ; what has been said about the short amount of tube left 


for réimplantation, I'wonder if some consideration has 
been given to utilizing the so-called isolation technique 
and cutting or burning the tube near the cornual end. 
If reimplantation had to.be done at a latér date, a 
major portion of the tube would be available. 

DR. PETERSON (Closing). In the patient with com- 


bined procedures who had hysterograms, I suppose it 


is theoretically possible that the tube with the: end-to- 
end-anastomosis could have been opened. I performed 
the hysterography both. times, and J believe that the 


- tube. with the’ end-to-end anastomosis was occluded 


and that the implantation site was open. 
We feel that the one-burn technique is preferable if 


: one is going to have any chance to reverse this particu- 


lar procedure. L did not have time in my formal 
presentation, but Dr. Levinson mentioned that we per- 
formed: laparoscopic examinations.on these patients 
prior to operation and excluded three patients who 
had thé two-burn technique where there was nothing 
but just a small piece of fimbria available bilaterally for 


implantation. >. f 


I do not think iene is as much pro as there is con 


about splinting. In regard to antibiotics and cortisone, 


as far as our group is concerned, until someone can 
demonstrate that these provide a distinct advantage, 
we will try to make our operation as simple as possible. 

The answer to microsurgery has not yet been ob- 


' ‘tained, but it appears this technique will be preferable 
_in patients who have'had a Pomeroy procedure where 


an end-to-end anastomosis is feasible. However, I think 
it may take a considerable amount of time before mi- 
crosurgical techniques will be available to.reverse or at- 
tempt to reverse tubal occlusion in patients who have 
had laparoscopic cauterizations. In these patients, the 


s technique described here has proved to be of value to 
_ date and does deserve further evaluation. 


- 
r r 1 
" 
: 
e` d 
"ER 
. 
Li 
2” H + 
* s Md 3 
à 
t. 
^ 
, 
c x ` , 
D re 
M 
. E 
n ' 
- à 
` E 

=. z ote ” s, 

E ` 4 r ? . 


Fetal growth retardation associated with maternal 
administration of immunosuppressive drugs 


JAMES R. SCOTT, M.D. 


Iowa City, Iowa 


Since maternal-fetal immuriogenetic disparity facilitates growth of the fetoplacental unit, 
nonspecific depression of the maternal immune system by immunosuppressive drugs could 
resuit in previously unrecognized adverse effects such as fetal growth retardation. To test 
this hypothesis, groups of 6 to 8 primigravid Fischer female rats mated with DA or Fischer 
male rats were treated with saline (controls) or either cyclophosphamide (Cytoxan) or 
azathioprine (Imuran) in doses similar to those used therapeutically in human subjects. I: 
was found that these drugs caused an increased incidence of fetal death and produced 
fetal and neonatal growth retardation. Smaller placentas and fetuses reflected a decrease 
in cell number rather than cell size whereas water, fat, and protein content were only 
minimally affected. Analyses of mean maternal weight gain, spleen weight assays, and 
changes in the lymph nodes draining the uterus indicate that effects detrimental to the 
offspring are primarily the result of immunologic and cytotoxic mechanisms. Moreover, a 
review of the literature suggests that these immunosuppresive agents are also associated ' 
with small—for—gestational age infants | in human pregnancies. (AM. J. OBSTET. GYNECOL. . 


128: 668, 1977.) 


BECAUSE OF POTENTIAL relevance to remaining 
problems in clinical organ transplantation, many 
studies of maternal-fetal immunobiological relation- 
ships have concentrated on mechanisms responsible 
"for protecting the fetoplacental allograft from re- 
jection. Much less attention has been focused on in- 
triguing observations suggesting that immunogenetic 
disparity between a conceptus and its mother actually 
results in some apparent reproductive advantages. 
Specifically, placentas and fetuses are larger when 
greater maternal-fetal histoincompatibility exists or if 
mothers are presensitized to fetal antigens as com- 
pared to those made tolerant to the same antigens.! 
The nature of the maternal immune response produc- 
ing these changes is still unclear, and histologic studies 
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of the fetus and placenta have failed to reveal any 
morphologically distinct changes to account for the size 
variations.* | 

In the human being, no mothers are syngeneic with 
their fetuses, but infants are now being born to women 
recelving potent immunosuppressive drugs for various 
hematologic disorders or autoimmune diseases and fol- 
lowing renal transplantation. The present experiment 
was designed to determine whether nonspecific de- 
pression of the normal maternal immune response by 
cyclophosphamide or azathioprine influences fetopla- 
cental growth rates and to analyze biochemically the 
composition of the offspring from these mothers. 


Methods and material 

Groups of six to eight virgin inbred Fischer (Ag-B') 
female rats weighing 150 to 175 grams (obtained from 
Microbiological Associates, Inc., Bethesda, Maryland) - 
were randomly divided into control and treated groups 
and given Purina rat chow and water as desired. Mat- 
ing was accomplished by placing them overnight with 
either Fischer or DA (Ag-B*).sexually mature male rats. 
Conception was determined by detection of sper- 
matozoa in vaginal washings the following morning 
and was designated as Day 1 of pregnancy. 


. , Freshly made solutions of cyclophosphamide (Cytox- 
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an*) dissolved in normal saline or azathioprine (Im- 
uranf) diluted in sterile water and adjusted to a volume 
of 0.2 ml. were injected intraperitoneally daily begin- 
ning on Day 5 (day of implantation) of pregnancy and 
continued until the animal was either killed or deliv- 
ered. Mean weight for all groups at the time of mating 
was 173.2 grams, and drug dosages in milligrams per 
kilogram of body weight were calculated on the basis of 
a maternal weight of 175 grams. Control rats received 
daily intraperitoneal injections of 0.2 ml. of normal 
saline. 

Maternal studies. Pregnant rats were killed and 
weighed on Day 18 of a normal 22 day gestation, and 
nonpregnant rats were killed after 13 days of treat- 
ment. The bilateral lower para-aortic or lumbar lymph 
nodes, which drain the uterine horns and are located 
just.cephalad to the bifurcation of the aorta, were re- 
moved, dissected free of adherent fat and connective 
tissue, and weighed to the nearest 0.1 milligram. The 
maternal spleen was also excised and weighed. 

Fetuses and placentas. At hysterotomy, the resorp- 
tion sites and number of viable fetoplacental units were 
counted in each pregnant uterus. Fetuses and placen- 
tas were removed from the uterus and separated by 
cutting the umbilical cord at the placental insertion. 
Placentas were blotted dry and weighed to the nearest 
0.1 milligram. After incising and draining of the am- 
niotic sac, the membranes were removed and the 
fetuses were weighed in the same manner. 

A total of 191 fetuses and 191 placentas from 25 
pregnancies were analyzed for water, fat, protein, and 
deoxyribonucleic acid (DNA) content. All fetuses from 
a particular litter were sealed in an airtight plastic bag 
and stored at —20° C. until analyzed. Placentas were 
similarly pooled and stored. The pooled specimens 
were thawed and reweighed immediately prior to 
composition studies. Water content was determined by 
lyophilization to constant weight (usually requiring 24 
to 48 hours with VirTis lyophilization equipment (Vir- 
Tis Co., Gardiner, New York). The residue was ground 
to a fine powder and aliquots were taken for determi- 
nation of protein, fat, and DNA. Nitrogen was mea- 
sured on a Coleman nitrogen analvzer, and the result 
was multiplied by 6.25 for protein. Fat content was 
determined by the method of Van de Kamer and asso- 
ciates? modified for tissue fat. DNA was measured by 


color development with diphenylamine? following mul- 


*Mead Johnson Laboratories, Div. of Mead Johnson & Co., 
' Evansville, Indiana. 


fBurroughs Wellcome & Co. (U. S. A.) Inc, Research 
Triangle Park, North Carolina. 
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tiple extractions with 5 per cent trichloroacetic acid at 
cold, hot, and room temperatures. 

Neonates. Groups of Fischer female rats, some given 
saline (control) and others given cyclophosphamide, 
1.5, and 3.0 mg. per kilogram (treated), were mated 
with DA male rats and allowed to deliver at term. Each 
mother and her offspring were caged individually, and 
litter size- was counted on the day of delivery. Indi- 
vidual pups were weighed at 10 and 20 days of age, and 
all infant deaths occurring during this period of time 
were recorded. 

Statistical analysis. Data were analyzed by Student's 
t test or analysis of variance followed by Tukey’s test 
for comparing treatment means. Since there were no 
significant differences in the number of implantations 
between groups and changes in placental and fetal 
weight resulting from drug treatment were found to be 
independent of litter size, regression coefficients were 
not used to adjust fetoplacental weight data. 


Results 


Influence of immunosuppression on maternal 
weight and lymphoid organs. As shown in Table I, 
maternal weight gain during pregnancy was less in the 
drug-treated groups as compared to the untreated 
mothers, but this was universally proportional to the 
number of resorptions in each group and, therefore, 
is most likely the result rather than the cause of the 
pregnancy wastage. Others have found that neither 
cyclophosphamide nor azathioprine in dosages used in 
the present study significantly affects the nutritional 
status of nonpregnant rodents as reflected by weight 
loss.? 

Pregnancy-induced splenomegaly” ê was inhibited by 
both immunosuppressive drugs, but weights were 
significantly lower (P « 0.01) than control values only 
in Group 3 (Fischer female and DA male animals, 
cyclophosphamide, 3.0 mg. per kilogram per day). 
Maternal-fetal histocompatibility differences also pro- 
duce hypertrophy of the regional lymph nodes drain- 
ing the uterus, and the mean weight of these nodes in 
the Fischer female control groups in this study 
is very close to previously reported values in this 
strain? Node sizes were smaller in the syngeneic 
matings (P < 0.05) but were reduced even further in 
both svngeneic and allogeneic mated female animals 
treated with immunosuppressive drugs at all dosage 
levels (p « 0.01). Since spleen weights and weights of 
regional lymph nodes draining the uterus are in vivo 
measures of antigenic stimulation, these data imply an 
interference with the afferent arc of the immune re- 
sponse or central processing of antigen. The less prom- 
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Table I. Analysis of the influence of immunosuppressive drugs on maternal weight, maternal 
lymphoid organs, and pregnancy wastage 


CO q CD Or B® OS BO + 


Group 


. Fischer female and DA male rats 
. Fischer female and DA male rats 
. Fischer female and DA male rats 


. Fischer female and DA male rats 


. Fischer female and DA male rats 
. Fischer female and DA male rats 


. Fischer female and Fischer 
male rats 

. Fischer female and Fischer 
male rats 


. Nonpregnant Fischer female rats 
. Nonpregnant Fischer female rats 
. Nonpregnant Fischer female rats 


Saline (control) 
Cyclophosphamide (1.5 mg. Kg.) 
Cyclophosphamide (3.0 mg./Kg.) 
Azathioprine (1.0 mg./Kg.) 
Azathioprine (3.0 mg./Kg.) 
Azathioprine (5.0 mg./Kg.) . 


Saline 


Cyclophosphamide (1.5 mg./Kg.) 


Saline 
Cyclophosphamide (3. 0 mg./Kg.) 
Azathioprine (5.0 mg./Kg.) |j 


|o [E 


Danna nH 


OO -1 00 


It + + + i 
mo otoo pA a Oo Or 
O 00 U* NOKON 


Mean maternal weight 
(Gm. + S.E.M.) 
18 days of 
Al mating gestation 


206.5 + 5.8 
1964+ 4.2 
194.3 + 12.4 
178.3 + 4.6 
179.2 + 3.3 
177.5 + 7.0 


(1956+ 44 


188.4 + 5.6 


` 169.8 + 3.3 


173.4 € 4.5 
169.0 + 3.3 


Mean 
spleen weight 


(mg. + S.E.M.) 


518.7 + 12.2 


435.9 + 10.3 a 


376.1 + 42.0 
458.5 + 26.8 
458.2 + 25.8 
426.8 + 20.8 


493.4 + 16.1 


416.1 + 13.0 


398.0 + 12.4 
303.1 + 16.2 
376.1 + 8.9 


Table II. Analysis of the influence of maternal-fetal immunogenetic disparity and maternal administration of 
immunosuppressive drugs on the fetoplacental unit 





Mean placental weight 
(mg. + S.E.M.) 


Mean fetal weight 
(mg. + S.E.M.) 





Placenta/lfetus 
ratio 


[emis | 








OO -1 OO AD — 


. Saline (Control) 

. Cyclophosphamide (1.5 mg./Kg.) 
. Cyclophosphamide (3.0 mg./Kg.) 
. Azathioprine (1.0 mg./Kg.) 


. Saline 
. Cyclophosphamide (1.5 mg./Kg.) 





(Fischer and DA) F, 333.7 + 12.0 
(Fischer and DA) F, ^ 236.3 + 13.9 
(Fischer and DA) F, 23 159.1 + 12.6 
. (Fischer and DA) F; 2 217.0 3.5 
Fischer 60 296.8 + 16.3 
Fischer l 46 170.4 + 10.9 


749.8 + 25.2 
591.9 + 80.8 
513.6 + 40.0 
631.0 + 15.7 


651.4 +4 21.3 
497.6 + 26.3 


0.44 . 
0.40 
0.31 
0.34 


0.45 
0.34 


Table III. Mean values + S.E.M. for fetal and placental water, fat, and protein as a proportion of wet weight 
and mean protein/DNA ratio for each M ax 





Matlernai Treatzment 





Placentas i 
l. Saline (control) (Fischer and DA) F, 6 49 83.5 + 0.29 
2. Cyclophosphamide (Fischer and DA) F, 6 53 83.6 + 0.54 
(1.5 mg/Kg.) 
3. Cyclophosphamide (Fischer and DA) F, 2 12 81.7 + 0.21 
(3.0 mg./Kg.} 
4. Saline Fischer 8' 60 84.9 + 0.43 
5. Cyclophosphamide Fischer 3 17 83.7 + 0.18 
(1.5 mg/Kg; 
Fetuses 
|. Saline (control) (Fischer and DA) F, 6 49 89.3 + 0.04 
2. Cyclophosphamide (Fischer and DA)F, 6 54 89.0 + 0.37 
(1.5 mg./Kg.* ! 
2. Cyclophosphamide (Fischer and DA) F, 2 12 89.5 + 0.21 
(3.0 mg./Kg.^ 
4. Saline Fischer 8 60 89.6 + 0.50 
5. DAR Uer Fischer 3 17 89.6 + 0.12 


^ 


/ 


0.80 + 0.01 
0.51 = 0.05 


1.08 = 0.42 


0.50 = 0.06 
0.93 + 0.05 


0.42 + 0.01 
0.29 + 0.01 


0.47 = 0.01 


0.27 + 0.26 
0.46 + 0.15 


12.3 + 0.04 
12.6 + 0.50 


13.9 + 0.14 


12.1 + 0.36 
12.4 + 0.24 


7.7 + 0.08 
7.9% 0.45 


74+ 0.14 


7.7 + 0.05 
7.6 + 0.02 


Composition 


Li Leiter Water Fat Protein DNA 
Genotype specimens ( 96). (So) (%) í 96) 


0.45 + 0.02 
0.49 + 0.03 


0.54 + 0.01 


0.48 + 0.02 
0.48 + 0.02 


0.76 + 0.02 
0.88 + 0.04 


0.65 + 0.14 


0.83 + 0.05 
0.78 + 0.02 






Protein- 
DNA 


ratio 
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Mean Mean 
para-aortic No. of Total 
node weight implan- No. re- 
(mg. + S.E.M.) tations sorbed 





inent reduction of spleen and para-aortic node size in 
nonpregnant animals is evidence against but does not 
completely rule out a cytotoxic effect on the lympho- 
cytes in these organs. 

Influence of immunosuppression on the fetopla- 
cental unit. Although azathioprine did not interfere 
with implantation, it was found to be almost completely 
embryocidal later in pregnancy at all three dosages 
used (Table I). In contrast, cyclophosphamide, 1.5 mg. 
per kilogram, caused little increase in the number of 
resorption sites in Fischer female rats mated with DA 
male rats (Group 2) but was more toxic to the concep- 
tus in syngeneic matings (Group &) or if given in the 
higher dose in allogeneic matings (Group 3). 

Superiority of the weight of F, hybrid fetuses and 
placentas over syngeneic fetoplacental units was 
confirmed. As illustrated in Table II, there were only 
two viable fetuses and placentas in any of the 
azathioprine-treated mothers, but these fetuses 
(P « 0.01) and placentas (P < 0.01) were significantly 
lighter than their control counterparts. Cyclophos- 
phamide also produced significantly lighter fetuses 
(P < 0.01) and placentas (P < 0.01) in allogeneic as 

-well as syngeneic matings. In addition, the placental/ 
fetal ratios indicate that these drugs reduce placental 
size to a greater extent than fetal size. 

Composition studies. Table III contains data re- 
garding composition of placentas and fetal carcasses 
from control allogeneic and syngeneic matings as well 
as cyclophosphamide-treated mothers. T'he proportion 
of water, protein, DNA, and protein/DNA ratios did 
not differ between the five groups. Both fetuses and 
placentas from untreated mothers mated to syngeneic 
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male animals (Group 7) had less fat (P « 0.01) as com- 
pared to the control allogeneic groups, but the effect of 
cyclophosphamide treatment was inconsistent. Fat was 
decreased in the fetuses in Group 2 (P « 0.01) and in 
the placentas in Group 2 (P< 0.01) and Group 3 
(P « 0.25), but there were no significant differences 
from control animals in the other drug-treated groups. 
The percentage of DNA and the protein/DNA ratio in 
each group suggest that the smaller placentas and 
fetuses from the drug-treated animals are the result of 
fewer rather than smaller cells. 

Neonatal growth rates. Although there were only 
two neonatal deaths among eight litters in the un- 
treated control groups and one infant death in the six 
litters born to mothers given cyclophosphamide, 1.5 
mg. per kilogram, 21 of the pups delivered from the 
eight mothers receiving cyclophosphamide, 3.0 mg. 
per kilogram, died during the first 20 days of life. Can- 
nibalism prevented determination of the cause of 
death, but many of these neonates had stunted growth 
with a kunched appearance and ruffled hair, sugges- 
tive of infection or the runting syndrome of graft- 
versus-host disease. Although the actual postnatal 
growth rates were similar, surviving offspring from 
cyclophosphamide-treated mothers were still consid- 
erably smaller than the contro] neonates at 10 and 20 
days cf age (Fig. 1). 


Comment 


Mammalian reproduction involves a complicated 
series of events that allow paternally inherited cellular 
histocompatibility antigens of the conceptus an oppor- 
tunity to interact with maternal immunocompetent 
cells. Although numerous studies have attempted to 
link maternal-fetal incompatibility with infertility and a 
variety of pregnancy problems, there is evidence to 
suggest that the ability of the mother to manifest mean- 
ingful immunologic responses to foreign antigens of 
the fetus, in at least some species, is a function which 
appears to be beneficial rather than harmful to the 
fetoplacental unit. That human female subjects are also 
immunized by antigens of their fetuses is evidenced by 
the percentage of parous women with demonstrable 
human lymphocyte antigen antibodies.’ It logically fol- 
lows that nonspecific depression of the maternal im- 
mune system may result in heretofore unrecognized 
adverse effects in the progeny. 

There is surprisingly little information available re- 
garding the effect of immunosuppressive drugs given 
to animals throughout pregnancy in daily doses now 
commonly used in the human subject. Over 100 preg- 
nant women have been treated with azathioprine in 
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m Contro! (N= 697* 67) 


ma Cyclophosphomide 
1.5 mg/kg (N-51—501 


wo. Cyclaphosphamide 
3.0 mg/kg (N-43—-22) 





«10 +20 
AGE IN DAYS 


Fig. 1. Fetal and neonatal, weights (mean + S.E.M.) of off 
spring whose mothers were untreeted or given cyclophos- 
phamide: control group, eight litters; cyclophosphamide, 1.5 
mg. per killogram, six litters; cyclophosphamide, 3.0 mg. per 
kilogram, eight lit-ers. 

dosages ranging from 0.5 to 3.0 mg per kilogram per 
day, and two patients have been reported who received 
approximately 1.0 and 2.0 mg. per kilogram per day of 
cyclophosphamide throughout pregnancy.” ' The 
present study indicates that maternal administration of 
these agents in inbred rats causes resorption of concep- 
tuses and fetal growth retardation and markedly de- 
creases the chance of normal neonatal growth and de- 
velopment. Cyclophosphamide appears to exert a 
more significant immunosuppressive effect than aza- 
thioprine in this test system as judged by depression 
of regional lymph node and spleen weights, This is 
consistent with other data indicating that only 4.74 mg. 
per kilogram per day of cyclophosphamide as com- 
pared to 53.3 mg. per kilogram per day of azathioprine 
is necessary to inhibit the graft-versus-host reaction by 
50 per cent as assessed by the popliteal lymph node 
assay in Lewis-Brown Norwav F, hybrid rats? Our 
findings as wel] as previous animal studies suggest that 
detrimental effects to the offspring from immunosup- 


ad drugs are dosage dependent! !? 
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Fig. 2. Birth weight and week of gestation of infants born 
to mothers receiving azathioprine or cyclophosphamide 
throughout pregnancy. Only cases reported in sufficient de- 
tail were included, and multiple gestations, first- and second- 
trimester abortions, and patients with underlying medical dis- 
orders that in themselves are known to be associated with 
prematurity and small-for-dates infants were eliminated. All 
azathioprine-treated women were renal allograft recipients, 
and the two patients receiving cyclophosphamide had multi- 
ple myeloma and Hodgkin's disease, respectively. The fetal 
growth curve is modified from Thomson and associates.” 


Azathioprine, a purine analogue, through the action 
of its metabolite 6-mercaptopurine, primarily inhibits 
the inductive phase of the immune response,” but its 
embryocidal action in the rat may be mainly due to 
cytotoxicity, a characteristic apparently much less 


prominent in human pregnancies. Cyclophosphamide, 


an alkylating agent, is capable of suppressing ongoing 
immune responses,’* but it is also known to interfere 
with DNA synthesis which may have contributed to the 
fewer number of cells in the fetuses and placentas from 
these mothers. Drug-induced fetal growth retardation 
in rats also has been reported following maternal ad- 
ministration of. antineoplastic agents such as 5-(3, 
3-dimethyl-1-triazeno)imidozole-4-carboxamide and 5- 
[3,3-bis (2-chlorethyl)-1-triazeno]imidazole-4-carbox- 
amide.? However, it should be emphasized that fetal 
growth retardation in rodents is not limited to mater- 
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nal administration of immunosuppressive ór cytotoxic 
drugs and can be produced by malnutrition,'4 ligation 
of uterine vasculature,” and a variety of phar- 
macologic agents.!* ?? 

Because of species variability of reaction to azathio- 
prine and cyclophosphamide, it is not possible to relate 
directly the results of this study to human subjects. and 
it is not possible to repeat this type of experiment in 
healthy pregnant women. Nevertheless, women who 
receive either azathioprine or cyclophosphamide dur- 
ing pregnancy have a high incidence of premature de- 
livery and small-for-gestational age infants, as illus- 
trated in Fig. 2. Since there are no untreated matched 
control subjects for these patients, it is not known 
whether this phenomenon is related to the underlying 
maternal disease or the immunosuppressive drugs, but 
our findings in healthy rats suggest that the latter may 
be important. It is interesting that one transplant pa- 
üent can be regarded as a true control since she re- 
ceived her renal allograft from an identical twin and, 
therefore, required no immunosuppressive drugs.” 
She subsequently was delivered of an infant at 41 
weeks' gestation weighing 3,300 grams which is near 
the fiftieth percentile for birth weight in normal preg- 
nancies. There are only three other reports in the 
literature of pregnancy occurring in women with mul- 
tiple myeloma; all were delivered at term, but the birth 
weight was recorded in only one instance.” In that case 
the baby weighed 3,000 grams. In addition, there is 
ample evidence that Hodgkin's disease per se is not 
associated, with either prematurity or small-for-dates 
infants.?4 ?6 l 

Most of the women whose infant birth weights are 
shown in Fig. 2 also received corticosteroids which also 
have immunosuppressive properties. Warrell and Tay- 
lor?” noted that the mean birth weight of 34 infants born 
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to mothers receiving prednisolone was 2,680 grams 
as compared to 3,006 grams for infants of untreated 
control patients matched for disease of the same sever- 
ity, age, and parity. In addition, Friedman and Strang” 
found that corticosteroids inhibit growth in children. 
Therefore, it would seem prudent to avoid potent 
immunosuppressive drugs during pregnancy, and, if 
this is not possible, the minimal dose compatible with 
controlling the underlying maternal disorder should be 
selected in each instance. Although more accurate ob- 
servations regarding placental weight and birth weight 
are needed in women receiving immunosuppressive 
medication before any definite conclusions can be 
drawn, even more important than the possibility of 
fetal growth retardation are potential teratogenic? ?: ?? 


. or delayed effects that could result from the transpla- 


cental passage of these drugs during the crucial period 
of development of the fetal immune system. Most re- 
ports have emphasized that the infants of mothers re- 
ceiving these agents are grossly normal at birth, but the 
development of. vaginal adenosis and vaginal car- 
cinoma in daughters of women treated with diethylstil- 
bestro] adequately demonstrates that adverse effects 
from in utero exposure to drugs may not surface until 
years later. Since the increased incidence of infections 
and neoplasms associated with primary immunclogic 
deficiencies and administration of immunosuppressive 
drugs is well known, it is imperative that any child ex- 
posed to these agents have a careful evaluation of the 
immune system and long-term follow-up. 


Azathioprine was supplied by George M. Lyon, Jr., 
M.D., and cyclophosphamide was obtained through 
the courtesy of Walter A. Zygmunt, Ph.D. I am in- 
debted to Leon Burmeister for advice regarding the 
biostatistical analyses and to John Covault, Robert 
Jensen, and John Bahns for expert technical assistance. 
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Discussion 
DR GEORGE H.’ NOLAN, Ann Arba.  Mickigan. 


‘Fetal-maternal histoincompatibility has as its basis the" 
| paternal component. of the fetus's genetic make- “up, - 


and, with the possible exception of highly inbred ani- 


mal Strains, this makes the fetus alien to the mother : 


immunologically. The relative antigenic ineffectiveness 


of the trophoblast, the: lymphocyte inhibitory effect of 
chorionic gonadotropin, the placental amorphous bar- 


rier layer,-and other factors have been cited as. protec- 
tors of the concep-us by virtue of hari interaction with 
the maternal immunologic system.’ | 

The majority of research efforts designed: to study 
these maternal-fetal incompatibility reactions have to a 
very large extent focused on its link with.infertility and 
certain pregnancy problems. This histoincompatibility, 


while generally considered. dangerous to the fetus, has . 
' been shown to increase placental size and body weight 
'and to reduce slightly gestational time in inbred mice; 

-. all of which may be considered advantageous.” 

Thei investigator and author of the preceding paper,. 


recognizing that benefits. from such reaction’ may. oc- 


„cur, suggests that nonspecific depression of the-im-. 


mune System during pregnancy may result in deleteri- 


ous effects on the progeny in such, pregnancies, that ` 
previously have been: unrecognized or attributed ‘to 
other factors. y adici 

Nonspecific natural suppression ae the’ ‘maternal 
immunologic system is an uncommon event. However, 
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artificial suppression has become an increasingly im- 
portant therapeutic adjunct i in the management of cer- 
tain conditions and in organ transplantation. . The 


, Renal Transplant Registry's documentation of 16,444 ` 
kidney- transplants i in the United States serves notice of 
^ growing therapeutic modality. * The. increasing 


+. 


` 


AS pu july 15, 1977 : 
zx $us en ns Obstet. Gynecol. 


- 
- 


- 21. "Thomson, A. M., Billewicz, W. Zu, and: Hytien, F. E. The i 
. assessment of fetal growth, Br. J. Obstet. Crymaecoh, 75: 
903, 1968. ' 


22. Murray, J. E., Reid, D. E., Harrison, iB H., et al.: Success: 


ful pregnancies -after human. renal transplantation, N. 
Engl. J. Mec: 269: 341, 1963. TR i 


23. Giordano, G.: Mieloma multiplo gravidez (primeira ob- 


.. servacao da casuistica ARS Materi. Infanc. 24: 158, 
: :1965.; l i i 


SE Brougher, J C.: Pregnáncy i in Hodgkin' s disease, West. j ; 


~ Surg. Obstet. Gynecol. 57: 430, 1949.. 


95. McSwain, B., and Haber, A.: Hodgkin's disease compli- © 


cated by pregnancy, South. Med. J. 44:105, 1951. >- | 
26: Stewart, H. C., Jr. and Monto, R.'W.: Hodgkin's disease 
and pregnancy, AM..J. OBSTET. GYNECOL. 63: 570, 1952; 


- 27, Warrell, D. W., and Taylor, R.: Outcome for the foetus of. - 


mothers receiving. ,prednisólone duririg pregnancy, Lan- 
cet 1: 117, 1968. :« 
28. Friedman, M., ánd Strang, L. B.: “Effect of long term 
corticosteroids and corticotrophin. on the growth of chil- 
dren, Lancet 2: 568, 1966. 


29. Singh, S., and Sanzal, A. K.: RT malformations of 


forelimbs of. rat fetüses caused by maternal administra- 
" tion of UU M pO Pu F Anat, 
4 117: 179, 1974, 


numbers of women conceiving, completing pregnancy, ; 
;-and giving birth to;viable infants while receiving im- 
munosuppressants, ‘such as azathioprine and -cyclo- 
_ phosphamide, make theóretic. and. laboratory consid- E 
erations clinically appropriate. ^: ` > 2 
The study presented was well désigned and carried 
out, and my specific comments related to it are minor. = 
The author comments on the inhibition of maternal. 
immune’ response.” by immunosuppressants through | 
_the demonstration of reduced spleen and regional 
peek: node size. It is further indicated that such inhi- 
bition probablv resulted from interference with the af- 
ferent arc of the i immune response or with the central - 
. processing: of antigen.. Cytotoxic | effects, while men- 
- tionéd, cannot be discounted as totally. responsible on 
the.basis of the data presented. Additional support for ` 
this inference might have been gained had analysis of | 
nodes.and spleens been made with DNA and DNA/ ` 
= protein’ ratios rather Hun Nap and sizes of these 
iue 
It hàs been suggested that the’ pup loss in mothers 
' given cyclophosphaniide i in doses: of 3.0 mg. per. kilo- : 
gram may have been the result of graft-versus-host 
' (GVH) disease.. Conditions under which a graft may 
react with its host and create GVH disease are as fol- 
lows*: (1) The graft, must contain. immunologically 
competent cells; (2) the host must be in possession of 
the | “important histocompatible antigéns not repre- 


"+ sented i in the graft donor in order to stimulate a re- ` 
-sponse; (3) the host itself must be naturally or artifi- 


cially rendered incapable, at least temporarily, of de- 
veloping or exec ng an immune response to the 
graft. . 7. | 

The: present um OT ide while incónclü- 
sive, SUBBESG the maternal immunologic system, under 
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drug therapy, is not entirely competent. This necessi- 
tates questioning the existence of GVH disease in this 
study. It is unfortunate that cannibalism prevented de- 
termination of the cause of death. 

The present experiment demonstrates as postulated 
that azathioprine and cyclophosphamide influence the 
fetal-placental growth phenomena, and it provides an 
analysis of the offspring biochemically. Although it 
provides inferences that these drugs influence preg- 
nancy outcome via material immunologic system sup- 
pression, it fails to rule out definitively the effects of 
cytotoxicity on the fetus and placenta as being respon- 
sible. The question relative to the beneficial effects of 


fetal-maternal -histoincompatibility in the majority of 


pregnancies, for this reviewer, therefore remains un- 
answered. I share Dr. Scott's concerns about the off- 
spring of such complicated human pregnancies, and in 
the three or four transplant patients I have cared for I 
have attempted evaluation and follow-up of the in- 
fants. Karyotypes, phenotypes, and immune response 
in these patients have been within normal limits up to 
six months of age. 
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DR. STACY R. STEPHENS, Dallas, Texas. This subject 


is not one to which we, as practicing obstetricians, have 
been exposed. Most of us will probably never en- 
counter a pregnant patient receiving these drugs for 
hematologic or autoimmune disorders or one in whom 


chronic renal disease has necessitated renal transplant . 


and continuous immunosuppression. 

According to the twelfth report of the Human Renal 
Transplant Registry, 16,444 persons had received 
renal transplants as of August, 1975. Of those 16 to 65 
years old, 33 per cent were female. The obstetric- 
gynecologic literature contains an increasing number 
of case reports of successful pregnancies after renal 
transplantation.” The majority of these tell of a 
younger woman, who, after receiving continuous doses 
of azathioprine and prednisone, has been delivered of 
an apparently healthy, small-for-gestional age infant. 
The effect of pregnancy on the homograft has been 
variable. 

Dr. Scott's study of fetal growth retardation associ- 
ated with maternal administration of immunosuppres- 
siye drugs seems particularly appropriate at this time. 
He is to be commended for using 1.0 to 3.0 mg. per 
kilogram of azathioprine, doses similar to those used in 
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human subjects. Most previous studies have used 30 to 
40 mg. per kilogram in laboratory animals (Reference 
11 of article). I can find no error in the experimental 
model of this study. It was well organized and carried 
out. In the specific rats which he studied, Dr. Scott did 
indeed show that maternal administration of cyclo- 
phosphamide and azathioprine caused resorption 
of conceptuses, fetal growth retardation, and a de- 
crease in the chance for normal neonatal growth and 
development. | 

In this study the author has used the two drugs to 
measure immunosuppression by decrease in spleen and 
regional lymph node weights and cytotoxicity as evi- 
denced by fetal death and growth retardation. It would 
appear that the two functions are independent of each 
other and vary between species. A very small dose of 
azathioprine is required to cause immunosuppression 
in rabbits; a higher dose is required in human subjects; 
and a still higher dose is required in rats. The placental 
variations between species probably also affect the 
amount of cytotoxic drug, 6-mercaptopurine, reaching 
the fetus. An excellent work by Saarikoski and Seppälä? 
studied the transmission of labeled 35S-azathioprine 
and its metabolites in mother and fetus. It was present 
as 6-mercaptopurine in a concentration of 14 to 27 per 
cent in maternal blood but only of 5 to 18 per cent in 
the placenta and amniotic fluid. Since few harmful 
fetal effects are reported in human subjects, I would 
ask Dr. Scott whether the placental transmission of 
6-mercaptopurine might be greater in rats, thus caus- 
ing the increased fetal absorption noted in this study? 
Also, might a study such as that cited above be appro- 
priate for his rat population? 

Are the two drug effects dosage dependent? The 
present study indicates that higher doses of cyclophos- 
phamide caused more immunosuppression and a 
greater amount of fetal resorptions. However, I would 
disagree with the author's conclusion that the doses of 
azathioprine (1.0, 2.0, and 3.0 mg. per kilogram) used 


in this study resulted in significant differences in 


spleen or para-aortic node weights or numbers of 
resorbed fetuses. 

The azathioprine-treated women were renal allo- 
graft recipients. Since these women had a history of 
chronic renal disease and also received corticosteroids, 
we should not conclude from the author's Fig. 2 that 
the azathioprine alone caused the premature deliveries 
and low-birth weight infants. 

To me, one of the most important issues raised by 
Dr. Scott was the question of delayed effects in human 


infants resulting from transplacental passage of these 
drugs during development of the fetal immune system. 


It has been suggested that a defect or suppression of 
the fetal and/or neonatal immune system could result 
in increased susceptibility to oncogenic viruses and 
later development of malignant neoplasms.’ With the 
constant immunosuppression of renal transplant pa- 
tients, there is a 4C per cent incidence of ae 
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presumably caused by the cytomegalic virus. Also, 192 
postimplant malignancies in these patients have been 
reported. 

Two agents, bacillus Calmette-Guerin and Cornybac- 
terium parvum, have been shown to be powerful im- 
munostimulants. Has Dr. Scott considered using these 
in his rat population to reverse zhe effect of the study 
drugs? 
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DR. RICHARD THORNTON, Yankton, South Dakota. 
A number of years ago, also at the University of Iowa, I 
studied cytotoxic agents in rats. This study was re- 
ported at the Society for Gynecologic Investigation, in 
1965, and was concerned mainly with the effect of 
these agents on oogenesis in the rat. 

As I understood Dr. Scott’s presentation, all of the 
agents were administered throughout pregnancy in his 


study. In the study I conducted, I administered them 


somewhat later. I would call attention particularly to 
the time element.in administering these agents. We 
found that by administering the agents at a critical time 
in oogenesis we could virtually destroy the rat em- 
bryonic gonad. 

I would be interested in whether Dr. Scott had an 
opportunity (or might have an opportunity, if he 


has preserved the tissues) to examine the gonads in. 


his study of the embryonic tissues. 

DR. Scott (Closing). I agree with Dr. Nolan that the 
cytotoxic effects of the immunosuppressive drugs may 
be as important as the immunologic effects in this test 
system, and this is discussed more fully in the pub- 
lished manuscript. Possible GVH disease in the off- 


spring was not more clearly defined because this obser- 


vation had not been anticipated ahead of time. 
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Dr. Stephens is correct in his assertion that the effect 
of azathioprine is not the same in all species. Neverthe- 
less, 1 am still concerned about the long-term effects 
from the transplacental passage of these types of 
drugs, and we hope to obtain more information along 
these lines from similar studies planned in pregnant 
rhesus monkeys. It is very difficult to determine the 
cause of fetal growth retardation in renal transplant 
patients because this may involve nonimmunologic fac- 
tors such as decreased uteroplacental blood flow. 
Immunosuppression (similar to that in chronically 
malnourished patients or patients with malignancies) is - 
present in these women even without the use of 
azathioprine. Regarding the question on immuno- 
stimulating agents, I have found that bacillus 
Calmette-Guerin, C. parvum, and B. pertussis have few 
adverse effects on pregnancy and specifically do not 
produce smaller placentas or fetüses.! This is reassur- 
ing information since these agents are now being used 
experimentally in human cancer patients, and it is 
probably inevitable that one of these women will even- 
tually become pregnant. 

I am not familiar with Dr. Thornton’s study or which 
cytotoxic agents he used. In many teratogenic studies 
in the past, artizcially high dosages of drugs have been 
given intermittently during gestation. The drugs in the. 
present study were specifically given throughout preg- 
nancy in dosages being used therapeutically at the 
present time. I suspect that the gonad, at least in the 
cyclophosphamide- -treated animals, was very definitely 
affected. It is well known that this drug has a toxic 
effect on the human ovary, and up to 50 per cent of 
women who receive cyclophosphamide will become 
amenorrheic.” 
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Perinatal mortality rate at a community hospital, 


1956 to 1975 


BILLY D. REEVES, M.D. 
ERNEST R. ANDERSON 


Las Cruces, New Mexico 


This paper is a review of the perinatal mortality rate and its ccmponents, stillbirths and 
neonatal deaths, for the years 1956 through 1975 at Memorial General Hospital, Las 
Cruces, New Mexico. It is an attempt to assess major medical factors, such as 
specialization and cesarean section, and weigh their effect on these indices of the quality of 
perinatal medical care. Other factors considered in the analysis were: ages of mothers, 
parity, birth weights, and socioeconomic, educational, and motivational factors. The 
apparent impact of direct medical care factors is considerably less than would be expected. 


(Am. J. OBSTET. GYNECOL. 128: 677, 1977.) 


IN AN ADDRESS entitled “Health and health care: Per- 
sonal and public issues," Kerr L. White, M.D., Profes- 
sor of Health Care Organization, The John Hopkins 
University, discussed multiple facets of health with 
which our society is deeply concerned. Dr. White 
stated: ". . . information must become available . . . 
information about the demographic structure and the 
burden of illness of users and nonusers of health care 
resources." 

Attempts to delineate the problems and provide es- 
sential information are being made. Rutstein and asso- 
ciates? have outlined a basis for measuring the quality 
of medical care. They include in their definition of 
medical care, ". . . all relevant medical knowledge, the 
basic and applied research to increase that knowledge 
and make it more precise, the services of all medical 
and allied health personnel, institutions and laborato- 
ries, the resources of government, voluntary, and social 
agencies, and the cooperative responsibilities of the in- 
dividual himself." In dealing with the difficulty of es- 
tablishing objective criteria, they believe a positive 
means of measuring "good health" is almost "insur- 
mountable" but that quantitative negative indices are 
available and usable. Cases of unnecessary disease, dis- 
ability, and untimely deaths can be counted and serve 


ie 


as,". . . a warning signal, a sentinel health event that 
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the qualitv of care may need to be improved." For them 
the best examples of negative indices are maternal and 
fetal mortality rates. ' 

While maternal and perinatal mortality rates are 
negative indices that have been used for some time,” ? 
identifying and weighing the variables that influence 
them is difficult.” ? Hermann and Moore? noted: “The 
overall problem is quite complex. Some parameters are 
interrelated, while others are not. In addition, any 
specific parameter may be causally related to many dif- 
ferent antecedents, acting singly or in combination." 
These authors and Naeye and Blanc? using refined 
methods of multivariant analyses in order to identify 
more clearly and rank some factors, cautioned against 
oversimplified unworkable solutions to improving the 
quality of care in these as in all areas of health care. 


Procedure and basic data 


Therefore, itis with these general perspectives, qual- 
ifications, and reservations that this paper is presented. 
It is a report of an initial evaluation of the perinatal 
mortality rate over a 20 year period and some of the 
factors that might be expected to affect it in the single 
hospital that serves the second largest county (in popu- 
lation) and the third largest city in New Mexico. 

Some obstetric data from Memorial General Hospi- 
tal for the years 1956 through 1975 are contained in 
Figs. 1 to 5, Tables I to III, and the following para- 
graphs. 

Fig. 1 depicts the total deliveries for each year of the 
study and the general category of practitioner by 
whom delivery was. performed. The total deliveries 
were 22.857. Those done by Board-certified or -qual- 
ified obstetricians and gynecologists rose from 25 per 
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Fig. 1. Total deliveries a: Memorial General Hospital and the category of practitioner by whom 


delivery was performed. 
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. Fig. 2. Number of cesarean sections—total, priinary, and repeat, 1955 through 1975. 


cent in 1956 to 88 per cent in 1975. While several of l 
these specialists have come and gone, there are . 


presently seven. One has been here since 1959; two 
from 1964; one each from 1970 and 1972; and two 
came in mid-1975. From the year 1952 to the present, 


record has been kept of the number of deliveries of - 
women who “walked in" with little or no prenatal care. | 


For these 14 years, there were 755 (4.7 per cent) walk- 
in patients. The trend in parity by percentage was cal- 
culated for para 0, 1 to 5, and greater than 5. While the 
ages of these women for the full 20 years were not 


® 


[4 


: : i / 
readily accessible, the number and percentage for one 


five-year increment are shown in Table I. 

Fig. 2 shows -he cesarean sections .performed— 
primary and repeat. Fig. 3 contains the total number of 
cesarean sections and the type of practitioner by whom 
they were performed. For the 20 years, the over-all 
cesarean section rate was 4.3 per cent. The percentages 
for five-year increments were 2.4, 3.2, 4.0, and 7.0 
for each successive five years of the study. Thirty-six 
per cent were repeat procedures. The indications for 
primary operations and their total number and per- 
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Fig. 4. Rates of perinatal and neonatal deaths and stillbirths, 1956 through 1975. 


centage as well as the averages for five-year increments ` 


are shown in Table II. For walk-in patients, the cesar- 
ean section percentage was 3.2. : 
Fig. 4 reveals perinatal, stillbirth, and neonatal dea 
rates. Fig. 5 shows the percentage of babies lost who 
weighed over 2,500 grams, who were of low birth 
weight (1,500 to 2,500 grams), and who were of very 
low birth weight («1,500 grams). For stillbirths the 
percentages among these three groups were 34, 30, 
and 36, respectively. One third of the stillborn infants 
weighed over 2,500 grams. For neonatal deaths, the 
percentages were 18, 29, and 53, respectively. One half 
of infants who died neonatally weighed less than 1,500 


grams. The perinatal mortality rate was 29/1,000 live 


births; the stillbirth rate was 19/1,000; the neonatal 


death rate was 16/1,000. For walk-in patients the rates. 


were 43/1,000, 16/1,000, and 29/1,000, respectively. 


Analyses and results 


A number of statistical analyses were run on these 
data by the Department of Experimental Statistics, 
New Mexico State University.* 

Regression analyses were run between and among a 
number of dependent and independent variables. A 
regression analysis was expressed as R? equals 0.000 


' where there was no relation, either positive or negative, 


*Prepared by N. Scott Urquhart, Ph.D., and Robert McGee, 
Ph.D. l i 
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Fig. 5. Percentages for weights of infants lost before birth, 
neonatally, and combined (perinatal death). 


Table I. Ages of mothers in five-year increments: 
1970 to 1974 


Under 15 4 0 
15-19 1,331 . 17 
20-24 3,058 39 
. 25-29 1,944 25 
30-34 l i 953 l 12 
35-39 454 6 
40 and over 161 . 2 


and 1.000 where there was a perfect relation. An R? 
near 0.50 was significant; near 0.75, very significant; 
and near 0.90, highly significant. In other areas, con- 
tingency table analyses (chi square) were done. These 
were expressed as x? with the specific degrees of free- 
dom, and their significance can be given in commonly 
used p values. 

The trend to increased deliveries by obstetricians 
over the 20 years had a positive R? of 0.85, whereas the 
deliveries by surgeons and family practitioners showed 
a negative relationship of R = 0. E3 and. 0. 55, re- 
spectively.  : 

The analyses of the cesarean section data showed a 
positive increase in total numbers with an R? = 0.74; 
primary cesarean sections had an R* of 0.73. When the 


linear relation between obstetricians and cesarean sec- l 


tions wás compared, there was a positive regression: 
For total operations R® = 0.72, and for primary opera- 
tions R? = 0.76. To relate the percentage of cesarean 


sections by obstetricians, the R’. for total operations - 


equaled 0.50; for primary operations it was 0.54. — ' 
There was also some significance in the cesarean sec- 
tion rate by indication. A contingency table analysis of 


the five-year totals of all indications revealed. that 


o 


used as the dependent variable, R? = 
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= 143.44 with 27 degrees of freedom, which was 
EUR With repeat indications omitted, a contin- 
gency table analysis found that x* — 81.01 with 57 de- 
grees of freedom, which was significant. "T 

. Concerning parity, there was a significant increasing 
linear trend in zezo parity where R? — 0.49. For parity 
l to 5, with the mean for each year, the average parity 
tended to follow an increasing trend until 1964, and 
starting in 1965 i: followed a downward trend. 

Regarding feta! weights, there was a significant dif- 
ference in fetal weights of the stillborn and neonatal 
death groups. With a contingency table analysis 


X? = 25.34 with 2 degrees of freedom, which is sig- ` 


nificant. This was probably because a majority of the 
infants who died neonatally y MPghen less than 1,500 
grams. i 
There was aslo a trend toward an increase in the. age 
of the mother, (x? = 154.72 with 108 degrees of free- 
dom}. After the average age of the mothers for each 
year was computed, the average tended to follow an 
increasing trend. | | 
Analysis of the death rates in this study yielded the 
following resuits. The R* for neonatal deaths — 0.018 
(no significance). For stillbirths R? equaled 0.092 (no 
significance). For perinatal deaths, R? equaled 0.096 
(no significance). B 
With the total number of deliveries b; obstetricians 
used as an independent variable and neonatal deaths 
used as a dependent variable, a regression analysis gave 
an R? of 0.017 (no significance). With perinatal deaths: 
0.23, and it was 
not clear whether the regression .was significant 
(F = 2.56, degrees of freedom = 2.18). With stillborn 
rates used as the dependent variable, R? = 0.31 
(F = 3.8, degrees of freedom = 2.17). which while indi- 
cating no clear-cut significance did, in the words of the 
statistician, "hint" at a significant relationship. When 
"walk-in" patients were compared with regular pre- 
natal patients there was a significant difference in 
death rates (p > 0.025 and «0.01). This significant 
difference was made possible by a great difference in 
the neonatal death rates of the two groups (16/1,000 
for regular prenatal patients and 29/1,000 for “walk- 
in" patients). 


Comment . 


" There have been no apparent significant changes in 
the indices of fetal or neonatal deaths or, their sum, the 
perinatal deaths at Memorial General Hospital in the 
past 20 years. In attempting a possible assessment of 
medical care factors that might have been expected to.’ 
affect these indices, as with other studies* * the over-all 


evaluation becomes more difficult. There has been a 
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Table II. Indications for primary cesarean sections 


EO 1956-1960 1961-1965 1966-1970 1971-1975 


: Indication 
Cephalopelvic disproportion 198 31 
Malpresentation (including breech) l 105. 16 
Uterine inertia or dystocia 100 16 
Third-trimester bleeding 67 11 
Medical complications 45 UY 
Fetal distress . 4] 6 
Other 41 6 
Prolapsed cord - 26 4 
Elderly primipara 15 2 


- Perinatal mortality rate at community hospital 681 


Five-year average 


3.0. 4.2 10.4 21.4 
3.4 3.4 3.6 10.6 
2.0 099 4.0 11.8 
4.0 2.8 3.8 2.8 
0 J.2 2.0 4.8 
0 0 0 7.4 
1.4 2.2 2.0 1.6 
1.0 24 ‘Q 1.0 
0 0 1.2 1.4 





significant increase in the deliveries done by obstetri- 
cians. Yet this seeming paradox in outcome is similar to 


that reported by the American College of Obstetricians ' 


and Gynecologists when teaching hospitals and medical 
school-affiliated hospitals are compared with non- 
teaching hospitals. There also has been a significant 
increase in the number of cesarean sections done by 
the obstetricians, 100 per cent in 1974 and 1975, as well 
as a significant increase in the percentage of primary 
cesarean sections, with significant shifts in some indica- 
tions. These, too, should reflect a change toward à 
more in-depth basis in education and training for 
judgment and, therebv, some expectation of an effect 
on perinatal outcome. But, as noted in the regression 
analyses done,there is only a "hint" of effect. Yet, these 
data concerning cesarean sections do not differ 
significantly in numbers from those of the Mayo Clinic? 
or the shift in percentages over the years as reported by 
Taylor.? 

Evaluation of the effect of such factors as parity, age, 
and birth weights upon these indices becomes even 
more difficult, again, as it has for others.* > The per- 
centages of low-birth "weight infants in this study re- 
mained relatively constant at about 8 per cent for these 
20 years. The same figure for the United States in 1968 
was 8.2 per cent? For New Mexico, in 1974, it was 9.1 
per cent. The parity and age factors in this study were 


similar to those in the more comprehensive study of, 


Chase® and the more in-depth study of Naeye and 
Blanc? Additionally, these aspects combine not only 
significant medical care components but also, and 
equally as important, significant socioeconomic com- 
ponents. They have received attention for some time, 
%5 1: 12 and their impact upon the indices in this paper 
requires considerably more study. One particular fac- 
tor that needs more review is the walk-in patient. Ade- 
quate prenatal care might have reduced perinatal loss 
in this group considerably, but so would a clearer 
understanding of the effect of cultural, social, econom- 
ic, educational, and motivational factors. It is this mix- 


Lad 


ture of factors that makes interesting the stillbirth rate 
of 19:4 at medical school hospitals and 11.4 in federal 
hospitals, primarily those of the armed forces.‘ 

It is these last facets and their effect on these indices 


of fetal and neonatal well-being that at present are 


most nebulous and enigmatic. While money income in 
Dona Ana County has increased 58 per cent from 1959 


.t0:1972, because of an inflation rate of 68 per cent, 


there has been no real income increase. Relative pov- 
erty levels for a family of four for these 20 years have 
remained relatively constant, between 38 and 41 per 
cent. Educational levels have also remained relatively 
constant. The difficulties in weighing the effect of 
these factors have been well stated by Hermann and 
Moore.’ When the entire State of New Mexico is exam- 
ined, other perplexing problems arise as are indicated 
by Table III.'? These data indicate significant incon- 
gruities relating to all social/cultural factors affecting 
not only neonatal death rates but also stillbirths, which, 
according to Chase? are now about equal. Further- 
more, among three of the counties in New Mexico, 
Bernalillo, Dona Ana, and Catron, which have similar 
rates, the doctor-patient ratios are one to 528, 1,945, 
and 2,100 patients, respectively.5 Indeed, as Hermann 
and Moore* stated when comparing similar kinds of 
data, "This observation should discourage a simplified 
approach to the problem through increase of number 
of physicians or redistribution of their offices. Socio- 
economic factors, consumer motivation and education 
may indeed have played a greater role in determining . 
the present situation." Surely, in this vein, all of us 
need to be aware how important education, motivation, 
and "lifestyle" are to perinatal well-being. Studies have 
pointed out the apparent effects of family planning 


. programs and liberalized abortion on perinatal loss.? 


Equally, others have shown the problems with lack of 
motivation in using contraceptives which can give rise 
to unwanted pregnancies and children. In a recent 
Canadian study of undergraduates, 20.2 per cent 
knowingly risked unwanted pregnancies."* 
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Table III. Neonatal mortality rate by “ethnic 
group/race," New Mexico residents, 1970 to 1974 


Group | Ratér1,000 live births — 


Pueblo 11.4 - 
Spanish 13.0 
Navajo - 18.9 
Apache 14.9 
Anglo-Saxon . "US 15.0 
Black 19.8 


All of this leads to some disquieting views and should 
give us, within and without medicine, pause. We need 
improvement, but to improve we need to understand 
the problems as well as possible. In one recent study of 
neonatal mortality rate decrease, only 25 per cent of 
the reduction could be contributed to improved 
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neonatal medical care.? As Rutstein and associates? 
noted further, "It is clear that the physician cannot be © 
solely responsible for many of the errors of omission 


and commission that result in a sentinel health event. 


Nevertheless in every kind of unnecessary disease, dis- 
ability and untimely death, the physician has the initial 


and also some continuing responsibility. He is the only 


one competent to provide the leadership and the pro-' 
fessional guidance to the politician, the administrator, 
industry, the public, and to the patient himself. They 
may not, of course, take the physician's advice, but that 
does not relieve him of the responsibility for the input 
of the scientific facts and the professional knowledge 
that are directly relevant to the improvement of human 


health and to . . . community decisions." 
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son, Arizona. This paper by Reeves and Anderson isa - 


contribution by several criteria, but particularly be- 
cause they took the time and made the effort to assess 
trends in fetal and neonatal loss with consideration of 
the training of persons delivering obstetric care. They 
give the impression that they are discouraged by the 
results. By regression analysis, they have demonstrated 
a significant positive relationship in the increasing 
numbers of deliveries conducted by obstetricians but 
no significant relationship in the reduction of the 
perinatal mortality rate. The authors posed cir- 
cumspect questions and several reasonable possibilities 
that might disallow a demonstrable effect on the 
perinatal mortality rate, not withstanding the obstetric 
-care being given by physicians with specialty training in 
maternal and fetal medicine. 
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We would not want to detract from the thoughtful 
study or the thoughtful conclusions regarding the mul- 
tiple factors that have an impact on any one indicator 
of health care, but we cannot share in their total gloom. 
It is clear that in Las Cruces, as in the remainder of the 
country, the primigravid patient is bearing an ever- 
increasing portion of the reproductive burden. With 
an increasing percentage of all deliveries coming from 
the primigravid population, there is a concomitant in- 
crease in high-risk patients. Thus, the rate of obstetric 
problems per unit delivery is increasing because these 
problems are not diluted, as they formerly were, by the 
numbers of deliveries of multigravid women who are 
proved “safe reproducers.” Thus, we would not “view 
with alarm” but would “point with pride” to the fact 
that if the line of best fit (regression line) is applied to 
both neonatal mortality rates and the stillbirth rates it is 
clear that the rates for Las Cruces are lower than the 


* 
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rest of the country. The downward trends for both . 


rates are also essentially parallel with the slope of na- 


tional figures. And this is in the presence of rate of. 


primigravid patients that has increased some 50 to 75 
per cent over-the 20 years encompassed by the study. 

We would ask additionally: (1) whether there has 
been an increase in the number of neonatologists in the 
community (20 per cent of the neonatal mortality rate 
being in the neonate over 2,500 grams causes us to ask) 


and (2) whether the increase in obstetric services (most ` 


marked in the past five years) has had enough time to 
affect the single index which perinatal death is. We 
submit that a marked change requires both obstetric 


and neonatal services and probably a minimum of five’ 


years. 
The well-made points that we should not be compla- 


.cent with our training programs or their products and 


should constantly evaluate both by various health care 
indicators are the real contribution of this paper. 

DR. NICHOLAS J. THOMPSON, Dayton, Ohio. The au- 
thors have selected two direct medical factors, spe- 
cialization and cesarean section, and have shown that, 
despite the increase in the number of deliveries done 
by obstetricians and the increased rate in the number 
of cesarean sections, there has been no appreciable ef- 
fect on the perinatal mortality rate in their institution, a 
community hospital. 

I work in a teaching community hospital which av- 
erages about 2,800 deliveries per year, with 40 per cent 
of the patients being clinic patients. In 1965, 60 per 
cent of the deliveries were done by family practioners, 
and the obstetricians performed 50 per cent of the ce- 
sarean sections. The cesarean section rate at that time 
was 5 per cent, and the perinatal mortality rate was 
32.5 per thousand. 

In 1975, 95 per cent of the deliveries and all of the 
cesarean sections were performed by obstetricians. The 


cesarean section rate had increased to 12 per cent, and © 


the perinatal mortality rate had dropped to 19.6 per 
thousand, a reduction of 13 per thousand. 

It would be most gratifying to be able to state that. the 
presence of the obstetrician/gynecologist alone, in his 
infinite wisdom, or the increased cesarean section rate 
was the cause of the decline in the perinatal mortality 


.rate. However, during. this same period of time, there 
were many other factors which undoubtedly contrib- — ' 


uted to the improved fetal outcome: (1) more com- 
prehensive management of complicated medical- 
obstetric problems; (2) emphasis and identification of 
the high-risk patient; (3) neonatologists present at the 
time of delivery; (4) improved neonatal care facilities; 


(5) improved obstetric anesthesia; (6) improved family 


planning program; (7) last, but of utmost importance, 
improved methods of monitoring the maternal-fetal 
complex, both antepartum and intrapartum. As a 
example of this last factor, Dr. Richard Paul and ‘his 
associates, from the University of Southern California 


* 
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Medical Center, presented a paper at the District VIII ^: 
meeting of the American College of Obstetricians and 
Gynecologists in September, 1975, which showed a 
steady decline in the perinatal mortality rate from 34 
per thousand in 1970 to 20 per thousand in 1974, with 
a decrease of neonatal deaths from 18.3 to 9.7 per 
thousand. Their data supported the premise that the 
use of clinical fetal monitoring was associated with im- 
proved fetal outcome, but, to quote Dr. Paul, "To iso- 
late and singly quantitate any of the contributing mul- 
tiple factors is virtually impossible." 

Drs. Reeves and Anderson have emphasized the ef- 
fect of educational, motivational, and social-economic 
factors on perinatal well-being. I fully endorse their 
conclusion in which Rutstein is quoted concerning the 
physician's continuing responsibility of providing lead- 
ership and professional guidance to the improvement 
of human health. 

Specifically, in our discipline, emphasis must now be 
placed on prepregnancy counseling and education and 
identification ot the patient at risk for prégnancy, if we 
are to further reduce our perinatal mortality rate. 

Dr. REEVES (Closing). First, as to neonatalogists, 
there are none. The number of pediatricians has been 
relatively constant over this period of time, although 
the individuals have changed. 

Second, I concur with the inference made that 
perhaps there has not been enough time to see the 
impact of the change in obstetricians over the last five 
years. I think, more importantly, this is one small phase 
of what I was trving to emphasize. It involves all of us 


_ in a very broad sense. 


There is constant discussion today of medical care 
problems and their entire ramification in our society; 
the effects of society on medical care, the effects of the 
medical care, and the effects of the medical care indus- 
try on our society are complex and compound. We 
have not delineated fully what quality of health means. 
We have not distinguished between health and health 
care, not only in our own minds but equally and very 
importantly in the public mind, and there is a distinc- 
tion to be made. | 

Further, we have not made the distinction between 
health care and medical care. This is, I think, one of 
the things that Rutstein and associates do. Also, they 


“try to point out that while a distinction can be made, it 


is very important that we be aware of the extent to 
which the things we are doing, ie., the educational 
programs we have, our means of daily practice, etc., 
can affect health, health care, and medical care and 


point out which factors are important. 


We need to know the cost/benefit ratio. We need to 
know the risk/benefit ratio. We need to know which 
things are marginal in the economic sense. We need to 
understand the role we play and the very important 
role that the pours plays in bringing good health to 
themselves. 
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A table of all the known operations of ovariotomy from 
1701 to 1851, comprising 222 cases, and giving : a 
synoptical history of each case | 


WASHINGTON LEMUEL ATLEE 


LI 


Transactions of the American Medical Association, vol. 4, pp. 286-314, 1851 m 


MA RO o RA c Mine maie a HH a Mo enm en amr HEU tin 
x Ò" 
^ 


i 80 TARLE " OrTEZATIONS GF OTiRIOIOMT, 


Among the pioneers who established ovariotomy as a 
legitimate procedure were the brothers John L. and 
Washington L. Atlee of Pennsylvania. John performed 
the first successful bilateral oophorectomy (N. Y. J. 
Med. 1: 168, 1843). Washington L. Atlee reviewed 
101 known cases of gastrotomy, or laparotomy, first in 
1845 in a report (Am. J. Med. Sci. 9: 309, 1845) which 
was plagiarized by Thomas Safford Lee of London, 
“On the tumors of the uterus and its appendages. Jack- 
~ sonian Prize Dissertation,” London, 1847, J. Churchill. 


Atlee then reviewed these 222 cases in one of the most - 


comprehensive reports on the subject. The mortality 
rate was 30 per cent among the 195 cases of ovariotomy 
(the report also considered exploratory operations and 
. cases complicated by other conditions). Atlee described 
the general reaction to his first proposed ovariotomy in 
1844: “I found. . . I had roused up a hornet’s nest. 





Ovariotomy was Seguis decried. I was denounced '' 


by the general profession in the medical societies, in all. 


the. medical colleges, and even discouraged by, the 
majority of my own colleagues. I was misrepresented 
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before the medical public, and was pointed out as a 
dangerous man, even as a murderer. . . . A cele- 
brated professor—a popular teacher and captivating 
writer—in his published lectures invoked the law to ar- 
rest me in the performance of this operation." (A Ret- 
rospect of the Struggles and Triumph of Ovariotomy 
in Philadelphia . , Philadelphia, Collins, 1875). 
Atlee persisted through this storm of abuse, perform- 
ing 387 operations by the time of his death in 1878. In 
1873, he published an exhaustive monograph on the 
subject (General and differential diagnosis of ovarian 


tumors with special reference to the operation of 
| ovariotomy . . 


, Philadelphia, J. B. Lippincott Com- 
pany). Despite their limited success rate, these reports 
probably accomplished more than anything else in es- 
tablishing the acceptance of ovariotomy and abdominal 
surgery. Cine of America's most distinguished sur- 
geons, Atlee was one of the founders of the American 
Medical Association and the American Gynecological 
Society. (Illustration courtesy of the National Library 
of Medicine. ) | 


RRA- 


TVJICE 1HE 3U:--O T 


. Oneof these beautiful pairs of support hose 
* provides twice the support at the ankle 
where it's most important. 





HANES ALIVE | BAUER & BLACK 


Hanes Alive is a trademark of Hanes Hosiery, Inc.. Supp-hose is a trademark of Supp-hose Hosiery Co.. Inc 


SUPP-HOSE 


All photos unretouched 





Are your patients using Hanes Alive or Supp-hose? You could be 
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important for obtaining proper blood circulation. 
Bauer & Black Elastic Pantyhose provides controlled graduated 


compression. Firmest at the ankle, lighter atthe calf and still lighter 


above the knee, thereby facilitating blood flow toward tne heart. 
As you know, for many patients, the "look" of the hosiery is as 
important as the "feel" Bauer & Black Elastic Pantyhose provides 
powertul compression—without surgical weight or that bandaged 
look. 

Sa when varicose veins indicate compression therapy, prescribe 
*the support pantyhose that provides twice the support— 

Bauer & Black. 

For your patients that require still greater support, there's Bauer & 
Black Surgical Sheer Stockings—the attractive surgical stockings. 


refund for your patient that purchases Bauer & Black Elastic 
Pantyhose or Bauer & Black Surgical Sheer Stockings. 


COMPRESSION ANALYSIS (mm/Hg.) 


Bauer & Black 
Pantyhose 


Bauer & Black 
Surgical Sheers 





Bauer & Black: 
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M Bauer & Black is a trademark of | Becton, Dickinson & Company, Rutherford, New Jersey 07070. ^ 
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Sultri 
 Suitrin 


TRADEMARK 


Triple Sulfa Cream/ Vaginal Tablets 


effective 








specific for 
H.vaginalis 


The cause of over 9076 
of "nonspecific" vaginitis! 


tGardner, H.L. and Kaufman, R.H.: 
Benign Diseases of the Vulva and Vagina, St. Louis, 
The C.V. Mosby Company, 1969, p. 191. 
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effective 


based on review by the National Academy of 
Sciences/National Research Council, Sultrin was 
rated as "effective" against H. vaginalis. 


prompt 
symptomatic relief 


often within a few days, patients can experience 
relief of embarrassing itching and 
malodorous discharge. Within the same 

time, most patients can also achieve marked 
clinical improvement. 


versatile adjunct in 
other vaginitides 


Sultrin is also effective in treating 
H.V. vaginitis concomitant with trichomoniasis 
and candidiasis. 


convenient choice 
of dosage forms 


Sultrin comes as a soothing, non-staining 
and esthetically pleasing cream or convenient 
vaginal tablets. 


Composition: Each SULTRIN Tablet contains sulfa- 
thiazole 172.5 mg, sulfacetamide 143.75 mg, and 
sulfabenzamide 184.0 mg. SULTRIN Triple Sulfa 
Cream contains sulfathiazole 3.42%, sulfacetamide 
2.86%, sulfabenzamide 3.7% and urea 0.64%. 
Indications: SULTRIN Tablets and Cream are 
indicated for treatment of Haemophilus vaginalis 
vaginitis. They may also be used as a deodorant for 
saprophytic infection following radiation therapy. 
Contraindications: Sulfonamide sensitivity and 
kidney disease. 

Dosage: SULTRIN Tablets: One tablet intravaginally 
before retiring and again in the morning for ten 
days. This course may be repeated if necessary. 
SULTRIN Cream: One applicatorful intravaginally 
twice daily for 4 to 6 days. The dosage may then 
be reduced one-half to one-quarter. 

Supplied: SULTRIN Tablets are available 

in packages of 20 foil-wrapped tablets with vaginal 
applicator. SULTRIN Cream is available in 

2.75 oz. (78 g) tubes with the ORTHO* Measured- 
Dose Applicator. OJ 10-6R * TRADEMARK 


Ortho Pharmaceutical Corporation 
Raritan, New Jersey 08869 
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SYNTHROID" 


(Sodium Levothyroxine, 
U.S.P) Flint 





utr net 
Ship 





DIVISION OF TRAVENOL LABORATORIES, INC. 
Deerfield, Illinois 60015 


SK FLINT LABORATORIES 


Synthroid Tablets—for oral administration 
Synthroid for Injection—for parenteral administration 


Description: SYNTHROID (sodium levothyroxine) 
Tablets and SYNTHROID Injection contain synthetic 
crystalline sodium levothyroxine (L-thyroxine). 
L-thyroxine is the principal hormone secreted by the 
normal thyroid gland. 


Pho oua 
NH: 


Sodium Levothyroxine 


Actions: SYNTHROID (sodium levothyroxine) Tablets, 
taken orally, provide hormone that is readily absorbed 
from the gastrointestinal tract. SYNTHROID Injection is 
effective by any parenteral route. dae, Map oi 
the synthetic L-thyroxine provided by SYNTHROID 
products cannot be distinguished from L-thyroxine 
that is endogenously secreted. Each is bound to 

the same serum proteins and each exhibits a six to seven 
day circulating half-life in the euthyroid individual. 


Both SYNTHROID products will provide L-thyroxine 
as a substrate for physiologic deiodination to 
L-triiodothyronine. Therefore, patients taking 
SYNTHROID products will demonstrate normal 

blood levels of L-triiodothyronine even when the 
thyroid gland has been surgically removed or destroyed 
by radioiodine. Administration of levothyroxine 

alone will result in complete physiologic thyroid 
replacement. 


Indications: SYNTHROID (sodium levothyroxine) 
products serve as specific replacement therapy for 
reduced or absent thyroid function of any 
etiology. SYNTHROID Injection can be used 
intravenously whenever a rapid onset of effect is 
critical, and either intravenously or intramuscularly 
in hypothyroid patients whenever the oral route 

is precluded for long periods of time. 


Contraindications: There are no absolute 
contraindications to SYNTHROID (sodium 
levothyroxine) therapy. Relative contraindications 
include acute myocardial infarction, uncorrected 
adrenal insufficiency and thyrotoxicosis. (See 
WARNINGS) 


Warnings: Patients with cardiovascular diseases 
warrant particularly close attention during the 
restoration of normal thyroid function by any thyroid 
drug. In such cases, low initial dosage increased 
slowly by small increments is indicated. Occasionally, 
the cardiovascular capacity of the patient is so 
compromised that the metabolic demands of the normal 
thyroid state cannot be met. Clinical judgment 

will then dictate either a less-than-complete 
restoration of thyroid status or reduction in 

thyroid dosage. 


Endocrine disorders such as diabetes mellitus, adrenal 
insufficiency (Addison's disease), hypopituitarism and 
diabetes insipidus are characterized by signs 

and symptoms which may be diminished in severity 
or obscured by hypothyroidism. SYNTHROID (sodium 
levothyroxine) therapy for such patients may 
aggravate the intensity of previously obscured 
symptoms and require appropriate adjustment of 
therapeutic measures directed at these 

concomitant disorders. 


Thyroid replacement may potentiate the effects of 
anticoagulants. Patients on anticoagulant therapy 
should have frequent prothrombin determinations when 
instituting thyroid replacement to gauge the need 

to reduce anticoagulant dosage. 


Precautions: Overdosage with any thyroid drug may 
produce the signs and symptoms of thyrotoxicosis, 
but resistance to such factitious thyrotoxicosis 

is the general rule. With SYNTHROID (sodium 
levothyroxine) Tablets, the relatively slow onset of 
action minimizes the risk of overdose but close 
observation in the weeks following institution of a 
dosage regimen is advised. Treatment of thyroid 
hyperactivity induced by oral medication is 
confined to interruption of therapy for a week, 
followed by reinstitution of daily therapy at 

an appropriately reduced dosage. 


Adverse reactions: Adverse reactions are due to 
overdose and are those of induced hyperthyroidism. 


Dosage and administration: For most adults, a final 
dosage of 100 mcg (0.1 mg) to 200 mcg (0.2 mg) of 
SYNTHROID (sodium levothyroxine) Tablets daily 
will restore normal thyroid function and only 
occasionally will patients require larger doses. Failure 
to respond adequately to a daily oral intake of 

400 mcg (0.4 mg) or more is rare and should prompt 
reconsideration of the diagnosis of hypothyroidism, 
special investigation of the patient in terms of 
malabsorption of L-thyroxine from the gastrointestinal 
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tract or poor adherence to therapy. 


The concomitant appearance of other diseases, 
especially cardiovascular diseases, usually dictates 
a replacement regimen with initial doses smaller 
than 100 mcg/day (0.1 mg). 


In otherwise healthy adults with relatively recent onset 
of hypothyroidism, full replacement dose of 150 mcg 
(0.15 mg) or 200 mcg (0.2 mg) has been instituted 
immediately without untoward effect and with 

good therapeutic response. General experience, 
however, favors a more cautious approach in view of 
the possible presence of subclinical disorders of 

the cardiovascular system or endocrinopathies. 


The age and general physical condition of the patient 
as well as the severity and duration of hypothyroid 
symptoms determine the starting dosage and 

the rate of incremental dosage increase leading to 

a final maintenance dosage. In the elderly patient 

with long standing disease, evidence of myxedematous 
infiltration and symptomatic, functional or 
electrocardiographic evidence of cardiovascular 
dysfunction, the starting dose may be as little as 25 mcg 
(0.025 mg) per day. Further incremental increases 

of 25 mcg (0.025 mg) per day may be instituted at three 
to four week intervals depending on patient 

response. Conversely, otherwise healthy adults may 
be started at higher daily dosage and raised to 

the full replacement dosage in two to three weeks. 
Clearly it is the physician’s judgment of the 

severity of the disease and close observation of 
patient response which determines the rate of 

dosage titration. 


Laboratory tests to monitor thyroid replacement 
therapy are of limited value. Although measurement 
of normal blood levels of thyroxine in patients 

on replacement regimens frequently coincides with the 
clinical impression of normal thyroid status, 

higher than normal levels on oral replacement of 
levothyroxine occasionally occur and should not be 
considered evidence of overdosage per se. 


In all cases, clinical impression of the well-being of the 
patient takes precedence over laboratory 
determination in determining the appropriate 
individual dosage. 


In infants and children, there is a great urgency to 
achieve full thyroid replacement because of the critical 
importance of thyroid hormone in sustaining 

growth and maturation. Despite the smaller body size, 
the dosage needed to sustain a full rate of growth, 
development and general thriving is higher in 

the child than in the adult, as much as 300 mcg 

(0.3 mg) to 400 mcg (0.4 mg) per day. 


In myxedema coma or stupor, without concomitant 
severe heart disease, 200 to 500 mcg of SYNTHROID 
Injection may be administered intravenously 

as a solution containing 100 mcg/ml. Although the 
patient may show evidence of increased 

responsivity within six to eight hours, full 

therapeutic effect may not be evident until the 
following day. An additional 100 to 300 mcg or 

more may be given on the second day 

if evidence of significant and progressive 
improvement has not occurred. Like the 

oral dosage form, SYNTHROID Injection 

produces a predictable increase in the circulating 
leve! of hormone with a long half-time. This usually 
precludes the need for multiple injections but 
continued daily administration of lesser amounts 
intravenously should be maintained until the patient is 
fully capable of accepting a daily oral dose. 


In the presence of concomitant heart disease, the 
sudden administration of such large doses of 
L-thyroxine intravenously is clearly not without 

its cardiovascular risks. Under such circumstances, 
intravenous therapy should not be undertaken 
without weighing the alternative risks of the 
myxedema coma and the cardiovascular disease. 
Clinical judgment in this situation may 

dictate smaller intravenous doses of levothyroxine. 


SYNTHROID Injection by intravenous or intramuscular 
routes can be substituted for the oral dosage form 
when ingestion.of SYNTHROID Tablets is 

precluded for long periods of time. 


How Supplied: SYNTHROID (sodium levothyroxine) 
Tablets are supplied as scored, color-coded compressed 
tablets in 6 concentrations: 25 mcg (0.025 mg)—orange 
.. . 50 mcg (0.05 mg)—white . . . 100 mcg (0.1 mg)— 
yellow... 150 mcg (0.15 mg)—blue. . . 200 mcg 

(0.2 mg)—pink . . . 300 mcg (0.3 mg)—green. 


SYNTHROID (sodium levothyroxine) for Injection is 
supplied in 10 ml vials containing 500 mcg of ^ 
lyophilized active ingredient and 10 mg of Mannitol, 
U.S P. A separate 5 ml vial containing Sodium 
Chloride Injection, U.S.P. is provided as a diluent. 


Directions for reconstitution: Reconstitute the 
lyophilized sodium levothyroxine by aseptically adding 
5 ml of the Sodium Chloride Injection, U.S.P. 

to the vial. Shake vial to insure complete mixing. Use 
immediately after reconstitution. Discard any 

unused portion. 


U.S. Pat. 2,889,363 


January 1975 
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COMMUNICATIONS 
IN BRIEF 


This section is suitable for reporting cases, results of therapeutic trials, and descrip- 
tions of new procedures or instruments. Reports should be limited to seven 


hundred words and two references. Use of an illustration or table requires a 
proportionate reduction in total words. 





A method of delaying birth in ewes 


K. G. HAUGHEY, B.V.Sc., M.A.C.V.Sc. 


Department of Veterinary Clinical Studies, University of 
Sydney, Camden, New South Wales, Australia 


DURATION OF BIRTH in ewes can be effectively pro- 
longed for experimental purposes by combining the 
use of a loosely tied, buried perivaginal suture with an 
induced minor malpresentation of the term fetus. The 
procedure has proved a useful aid to inducing and 
studying the pathologic significance of meningeal le- 
sions similar to those recorded in lambs, beef calves, 
and foals dying during or within seven days of birth.!-? 
The lesions included cranial and spinal subdural and 
extradural hemorrhage, subarachnoid hemorrhage 
and congestion, and blood-stained cerebrospinal fluid. 

Estrus of mature multiparous merino ewes was syn- 
chronized** prior to mating them to harnessed merino 
rams.” Due lambing date was estimated as 149 days 
from the date of last service, and pregnancy was 
confirmed radiographically at 115 days of gestation. 
Ewes were housed during the last month of pregnancy, 
and the flock was placed under 24 hour surveillance 
when the first lamb was born. The onset of parturition 
was assessed by maternal behavior, the appearance of 
fetal membranes or excess mucus at the vulval labia, 
and digital examination of the vagina. 

A buried tension suture was inserted with a straight 
cutting needle (80 by 1.4 mm.) in the perivaginal tissue 
of all ewes seven to 10 days before due lambing date 
(Fig. 1). Each ewe was restrained without anesthesia, in 


Financial support was provided by the Reserve Bank of 
Australia. 


Reprint requests: Dr. K. G. Haughey, Department of Vet- 
erinary Clinical Studies, University of Sydney, Camden, New 
South Wales, Australia 9570. 


*Repromap, medroxyprogesterone acetate, 60 mg., Up- 
john Pty., Ltd., Australia. 
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a head-down, hindquarters-raised, prone position on 
a rail crate used for artificial insemination.’ Local 
anesthesia of the perineum was discontinued when it ap- 
peared a more painful procedure than the rapid inser- 
tion of the suture into unanesthetized tissue. An assis- 
tant inserted towel clips (15 cm.) just above and below 
the dorsal and ventral vulval commissures, maintaining 
them under slight tension so that the dorsoventral di- 
ameter of the vulva and vagina was reduced, thereby 
facilitating the insertion of the suture. The suture con- 
sisted of double-braided polyester,* approximately 55 
cm. long, on the distal end of which a short piece of 
rubber tubing (length, 1.5 cm.; bore, 0.8 cm.; wall, 0.16 
cm.) was threaded prior to insertion, so that the proxi- 
mal end of the completed suture could be threaded 
back through the tubing. The free ends of the suture 
were then knotted to prevent their pulling through the 
tubing. The knotted ends were firmly held in the 
hngers of one hand, and the rubber tubing was pushed 
up the taut suture to within about 3 cm. of the ventral 
vulval commissure with the other. The vagina was ex- 
amined digitally to ensure that the lumen had not been 
penetrated or constricted by the suture. The suture 
was not tied until parturition. 

At parturition, malpresentation was induced in the 
single-bearing ewes allocated for delayed birth as soon 
as the fetal forelimbs were presented at the vulva. The 
normal anterior dorsosacral presentation, with the 
fetal head lying on the extended forelimbs, was gently 
converted into a similar presentation except that the 
forelimbs were malpresented in a position of carpal 
flexion, so that the metacarpi and phalanges were re- 
turned toward the maternal pelvic inlet. The fetal 
forelimbs were repelled similarly, thereby flexing the 
radio- and scapulo-humeral joints, facilitating the im- 
paction of the fetal elbows on the maternal pelvic brim. 
As soon as the fetal head was presented at the vulva, 
the buried tension suture was tied sufficiently tight to 


*Ethicon Limited, Scotland, RR925 4 metric. 
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Fig. 1. An illustration of the buried perivaginal tension suture 
in situ. The method of tying the suture so as to facilitate its 
release is also depicted. 


allow only the fetal face or head to protrude from the 
ewe's vulva (Fig. 2). 

Parturition was terminated when it appeared that 
further delay was inimical to the ewe or the lamb. The 
suture was removed, the fetal forelimbs were gently 
retrieved, and the ewe completed delivery without as- 
sistance. 

In five experiments the mean duration of 374 de- 
layed births was 227 minutes compared to a mean of 80 
minutes for 75 natural births. Experience enabled the 
duration of birth to be prolonged increasingly without 
detriment to maternal health. 

Wide variations between ewes in the vigor of labor 
precluded random allocation of ewes to specified 
periods of delayed birth, and all allocations were 
undertaken retrospectively. Early in the series, undue 
delay to the parturition of ewes with explosive labor led 
to severe perivaginal lacerations and sometimes fetal 
death. Consequently, parturition in these ewes had to 
be terminated much earlier than that of ewes with 
sluggish labor. This led to unpremeditated selection 
for vigor of labor within the delayed group in that ewes 
with shorter parturitions had the most vigorous labor. 
This proved fortuitous as it allowed the role of vigor of 
labor in the pathogenesis of lesions to be determined. 
Undue prolongation of delayed birth in ewes with ex- 
tremely sluggish labor also led to severe lacerations due 
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Fig. 2. The exposed head of a term fetus whose birth has been 
delayed in the manner described. The arrow indicates one 
loose end of the buried perivaginal tension suture. 


to devitalization of maternal perivaginal tissues. The 
lacerations can be prevented by continuous surveil- 
lance and judicious arbitrary termination of delayed 
parturition. In this series over 95 per cent of fetuses 
survived birth with no apparent effect on maternal 
health or breeding capability. 


Acknowledgement is given to Mr. J. S. Selby for technical 
assistance and Mr. R. Strettles, Department of Veterinary 
Anatomy, University of Sydney, for the sketch of Fig. 1. 
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A trap for atypical cells 


C. A. RUBIO 
Institute of Pathology, Karolinska sjukhuset, Stockholm, Sweden 


GYNECOLOGIC EXFOLIATIVE cytology has been for 
many years an important tool in the detection of early 
cervical neoplasia. However, the original belief that the 
great majority of cases of dysplasia and carcinoma in 
situ could be diagnosed by means of cervicovaginal 
smears has lately been questioned." > Coppleson and 
Brown' have calculated in repeated smears that the 
false negative error rate was up to 40 per cent for 
dysplasia and 45 per cent for carcinoma in situ. These 
results represent a serious challenge to the confidence 
in the cytologic examination. The search for the causes 
responsible for such negative results in gynecologic 
cytology appears mandatory. 

Our previous investigations” * led to the conclusion 
that traumatic agents acting on the cervical epithelium 
could be responsible for some of the false negative re- 
ports in exfoliative cytology. It has been found that 
despite recommendation to the contrary some gyne- 
cologic patients use intravaginal douches or perform 
other procedures traumatic to the cervical mucosa 
in the hours preceding consultation. Such actions 
remove the layers of superficial cells that are usually 
collected from the epithelium by conventional methods 
of cell sampling. 

Recently, I have been investigating another source of 
error, namely, the instruments used in the collection of 
cells. Cervical samples were taken from the cervical 
canal with a cotton swab applicator and from the tran- 
sitional zone-ectocervix with a wooden spatula (Ayre) 
in three patients immediately before conization. The 
tips of both spatula and cotton swab were subsequently 
immersed in a solution containing 2.5 per cent 
glutaraldehyde in cacodylate buffer (pH 7.2). A frag- 
ment of the spatula, measuring 1 by 2 mm., was 
cut, postfixed in osmium, and embedded in Epon. 
Sections 1 my thick were cut at right angles to the 
edge of the wooden fragment. The main part of the 
spatulas was subsequently critical point dried with car- 


Supported by the Swedish Cancer Society. 
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Fig. 1. Section of a wooden spatula after collection of cytologic 
material. Note the large number of squamous cells trapped in 
the wooden fibers. (x60. Trypan blue.) 





Fig. 2. Higher magnification showing atypical cells trapped in 
the wooden spatula. (x250. Trypan blue.) 


bon dioxide in a Polaron E3000 apparatus, and the 
cotton swabs were freeze dried for study with scanning 
electron microscopy (SEM). After SEM examination, 
swab applicators were embedded in paraffin, sectioned 
at a thickness of 6 mp, and stained with hemotoxylin 
and eosin. Fragments of the surface of the wooden 
spatulas were embedded in Epon, sectioned at a thick- 
ness of 1 mp at right angles to the edge of the spatula, 
and stained with toluidine blue. The cervical smears 
were fixed with Spray-cyte and stained with Papa- 
nicolaou stain. 

The results indicated that a large number of atypical 
cells remained trapped within the fibers of both the 
wooden spatula and the cotton applicator and in the 
mucus adherent to the instruments (Figs. 1 to 3). How- 
ever, the smear in one of the three patients demon- 
strated few abnormal cells. Histologic preparations 
from the cone specimens in this case revealed car- 
cinoma in situ. Of the remaining two cases, one had 
severe dysplasia and the other had carcinoma in situ. 

The trapping effect of the instruments used in cell 
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Fig. 3. SEM view showing abnormal cells trapped in the 
frames of a cotton swab used in the collection of cytologic 
specimens (before conization). (x2.500.) 


collection was confirmed by in vitro experiments. Sam- 
ples were obtained from 10 test tubes containing sus- 
pensions of 20 per cent Ehrlich ascites tumor cells, 80 
per cent human cervicovaginal normal squamous cells, 
and egg white (acting as acellular mucus). Ehrlich as- 
cites tumor cells of the near tetraploid type were ob- 
tained from two Balb/c female host mice, both having 
ascites for five days. Human cells were obtained from 
three healthy asymptomatic women. 

The admixture of cells in the mucus was collected 
with cotton swab applicators and wooden spatulas. 
After the material was smeared in the same manner as 
for conventional smears, the tips of the instruments 
were processed as above. Sections 1 mp thick, SEM, 
and post-SEM histologic preparations demonstrated a 
large number of normal and tumor cells trapped in the 
fibers of the instruments or attached to the mucus (egg 
white) surrounding their surfaces. One of the 10 
smears had very little material and showed no tumor 
cells, while two others had few tumor cells. 

The above results thus indicate that many atypical 
cells remain trapped in conventional instruments for 
cell collection. Such cells are not released by smearing 
the material on slides or by careless treatment of the 
instruments with strong solutions, unavoidable manip- 
ulation, embedding, or sectioning. The total number 
of atypical cells trapped in conventional instru- 
ments for cell sampling must be rather high, consider- 
ing that large numbers of cells were found in each 
section, even in those (1 mg in thickness) from unse- 
lected fragments (1 by 2 mm.) from the tips of the 
wooden spatulas. 

The results presented in this communication appear 
to offer an alternative explanation for some of the false 
negative results found in exfoliative cytology. Further 
investigations along these lines as well as other possible 
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sources of error in gynecologic cytology? are being 
explored at this laboratory. 


The technical assistance of D. Lindahl and P. May is grate- 
fully acknowledged. Thanks are due to Dr. P. Thomassen for 
delivering the cone specimens. 
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Amenorrhea-galactorrhea associated 
with the empty-sella syndrome 


JEROME H. CHECK, M.D. 


ABRAHAM E. RAKOFF, M.D. 
ALVIN F. GOLDFARB, M.D. 
LORRAINE C. KING, M.D. 


Department of Obstetrics and Gynecology, Jefferson Medical 
College of Thomas Jefferson University, 
Philadelphia, Pennsylvania 


AMENORRHEA-GALACTORRHEA occurs in various clin- 
ical settings. It can follow pregnancy (Chiari-Frommel 
syndrome), be drug-induced, be idiopathic, be unasso- 
ciated with pregnancy (del Castillo syndrome), or be 
associated with secretory pituitary tumors (Forbes- 
Albright syndrome) and destructive lesions involving 
the pituitary stalk and hypothalamus. However, even 
when a pituitary lesion cannot be demonstrated, these 
patients must be followed up with periodic skull x-rays 
since a certain percentage will develop pituitary 
adenomas associated with sella turcica enlargement 
and an erosion of the clinoids. 

However, enlargement of the sella in a patient with 
persistent amenorrhea-galactorrhea does not always 
represent a pituitary tumor. The two patents pre- 
sented here had long-term amenorrhea-galactor- 
rhea and developed sellar changes suggestive of a 
pituitary tumor but on pneumonencephalogram were: 
found to have an "empty sella" in which the subarach- 
noid space extends through the foramen in the dia- 
phragma sella into the pituitary fossa. 
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P. C., a 26-year-old white woman, had menarche at 11 years 
of age and normal development of secondary sexual charac- 
teristics. She had two consecutive menses and then no spon- 
taneous flows until the present time. At 14 years of age she 
developed galactorrhea; otherwise, her health was fine. 

We initially saw her at 20 years of age. General physical 
examination was within normal limits. Neurological examina- 
tion was normal with intact sense of smell. The pelvis was 
normal except for a hypoplastic uterus. Bilateral galactorrhea 
was present. 

Vaginal hormonal smear showed a moderate estrogen de- 
ficiency. Plasma luteinizing hormone (LH) was 4.0 mlI.U. per 
milliliter, and serum thyroxine was in the normal range. A 24 
hour urine determination of 17-ketosteroids and 17-hy- 
droxycorticosteroids revealed both to be normal at 10.8 and 
4.4 mg., respectively. Total urinary gonadotropins were less 
than 6 rat units per 24 hours. The karyotype was 46, XX. 

Tomograms of the sella turcica revealed the volume to be 
normal at 1.8 c.c., but the width of the pituitary fossa was 
definitely increased (22 mm ). Anteroposterior diameter was 
l6 mm., while depth was 11 mm. Pneumoencephalogram 
failed to reveal a mass lesion, but herniation of the sub- 
arachnoid cystern into the pituitary fossa was demonstrated., 
indicative of an empty sella. Electroencephalogram revealed a 
generalized grade II dysrhythmia. 

lhe patient was examined annually. At 94 vears of age a 
repeat skull x-ray showed the pituitary fossa to be slightly 


larger with the suggestion of a double floor. Plasma LH was 
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tive of an empty sella or intrasellar extension of the sub- 
arachnoid space. Once again, a double floor of sella due to 
depression of the pituitary fossa was noted 


Significant endocrinopathy associated with th« pri- 
mary empty-sella syndrome is uncommon. Minor ab- 
normalities of growth hormone and adrenocortico- 
tropic hormone have been reported.' There is a case 
report of empty sella with persistent lactation following 
pregnancy with normal base-line prolactin but a sub- 
normal prolactin response to thyrotropin-releasing 
hormone.? However, amenorrhea-galactorrhea associ- 
ated with the empty-sella syndrome is not a well-known 
clinical entity. 

We have seen this association in several patients, but 
the question arises as to whether this is a chance asso- 
ciation or a cause-and-effect relationship. The two 
cases presented here were selected because thev dem- 
onstrated progressive sellar enlargement and clinoid 
erosion with an irregular sella floor. thus being very 
suggestive of a pituitary tumor. In Case 2. serum pro- 
lactin was also elevated. Nevertheless. no tumor was 
demonstrated, and an empty sella was found. 

These cases emphasize that despite significant endo- 
crine dysfunction and demonstration of progressive 
sellar pathology one still cannot rule out the em ty- 
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saline as a safer method. However, posterior cervical 
rupture has been reported with abortion by PGFoq in 
young, primigravid women.’ To reduce the incidence 
of cervical rupture, we have used laminaria tents to 
achieve cervical softening and dilatation before prosta- 
glandin abortion.” 

Our practice has been to use high-dose oxytocin ad- 
ministered by intravenous infusion pump in those 
cases where rupture of the membranes is not followed 
by fetal delivery within a few hours. Recently, we have 
had two cases of intra-abdominal uterine rupture oc- 
curring in older women of high parity while receiving 
oxytocin infusion many hours after prostaglandin in- 
jection. 


In Case 1, a 37-year-old woman, gravida 6, para 3, abor- 
tuses 3, was admitted for elective abortion at 18 weeks’ gesta- 
tion. One 5 mm. laminaria tent was inserted into the cervix. 
The next morning, this was removed, and 40 mg. of PGFza 
was given by amnioinfusion. At 15 hours after infusion, spon- 
taneous rupture of the membranes occurred. An hour later, 
oxytocin was begun by intravenous infusion pump (120 mU. 
per minute). At 27 hours, the infusion pump was stopped for 
a two-hour rest, as is our protocol. Oxytocin was again re- 
sumed (24 mU. per minute). At 29 hours after PGFza infu- 
sion, the patient began to complain of dyspnea, shoulder pain, 
and extreme abdominal pain. 

At laparotomy, the fetus and placenta were found to be 
lying in the cul-de-sac and extruding through a 5 cm. vertical 
rupture of the lower posterior wall of the uterus. A total ab- 
dominal hysterectomy was performed. 

In Case 2, a 34-year-old woman, gravida 5, para 4, was 
admitted at 18 weeks' gestation for therapeutic abortion be- 
cause of depression. Laminaria insertion and amnioinfusion 
of PGFs, were the same as in Case 1. Twenty-five hours after 
PGF,, infusion, the membranes ruptured and palpable 
uterine contractions ceased. At 28 hours, intravenous oxyto- 
cin was begun by infusion pump, gradually increased to 120 
mU. per minute. At 38 hours, the infusion was stopped for a 
two-hour rest. Inadvertently, the oxytocin was not restarted 
until 46 hours. At 50 hours, the patient's temperature was 101 
degrees. After blood culture and cervical cultures were ob- 
tained, intravenous ampicillin was started. The oxytocin infu- 
sion rate was increased from 120 to 240 mU. per minute with 
the patient's physician in constant attendance. At 52 hours, 
fetal delivery began. The placenta was extracted with ovum 
forceps in our treatment room, and, when bleeding con- 
tinued, curettage was performed with the use of general anes- 
thesia. Bleeding continued and laparotomy revealed a large 
left broad ligament hematoma and a long left lateral tear of 
the lower uterine segment. 

Abdominal hysterectomy and left salpingo-oophorectomy 
were performed. The postoperative course of both patients 
was uneventful. 


Posterior cervical rupture in the young primigravid 
woman may occur as a result of failure of an inelastic 
external os to dilate, while the internal os has opened 
and allowed transmission of intrauterine pressure to 
the cervix.’ 

In the cases reported here, uterine rupture occurred 

above the peritoneal reflection as is the usual case with 
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uterine rupture in the third trimester. We suggest that 
the use of oxytocin after prostaglandin for midtrimes- 
ter abortion mimics the situation at term and that the 
grand multiparous patient must be considered at 
significant risk if this treatment is used. 

Thus, two classes of patients appear to be in jeopardy 
when abortion is induced by intra-amniotic PGFs4: the 
young primigravid woman at risk for cervical rupture 
and the older multiparous woman at risk for uterine 
rupture when high-dose oxytocin is added after pros- 
taglandin treatment. The risk of cervical rupture can 
be markedly reduced by pretreatment with laminaria 
tents placed the night before the PGF»a infusion. In 
1,400 consecutive abortions performed with this 
technique, we have had only three cervical ruptures. 
This is markedly less than the 1 to 10 per cent inci- 
dence others have reported. The management of the 
second class of patient remains problematic. We feel 
that the safest course continues to be the use of oxyto- 
cin by intravenous infusion pump at the lowest rate 
that will produce contractions. When intrauterine sep- 
sis seems to be beginning following this regimen, we 
have been able to empty the uterus safely by extraction 
and curettage. 
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Epidemiologic surveillance during a 
Clinical trial of antibiotic prophylaxis in 
pelvic surgery 
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POLICIES CONCERNING intramural use of prophylac- 
tic antibiotics in pelvic surgery are being formulated 
by many gynecologic services. It is becoming apparent 
that therapeutic decisions in this regard cannot be 
equated solely with the prevention of febrile morbidity. 
One must consider the potential risks of clinically 
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Table I. Cephalothin sensitivity of E. coli isolates m 





5,365 first isolatessitelpatient 














Third, 1973 74 10 11.9 557 9] 14.0 
Fourth, 1973 9] 14 13.3 603 127 17.4 
First, 1974 48 10 17.2 358 58 13.9 
Third, 1974 47 20 29.9 555 157 25.7 
First, 1975 74 22 22.9 496 174 26.0 
Third, 1975 57 39 40.6 486 202 29.4 
First, 1976 46 15 24.6 683 25] 26.9 


Total isolates 437 130 3,738 1,060 
a a ee M Da" ou. a 


significant alternations of flora within individuals 
(superinfection) in this setting. Moreover, one should 
consider the emergence of resistant resident strains of 
organisms within the surgical service. 

Since 1974, over 200 patients at Yale-New Haven 
Hospital have voluntarily participated in a clinical trial 
of prophylactic antibiotics in relation to elective ab- 
dominal or vaginal hysterectomy. Patients have been 
assigned by a double-blind technique to receive peni- 
cillin, cefazolin, or a placebo. Drugs are begun in- 
travenously on call to the operating room and are 
continued for 48 hours following operation. Exclusion 
criteria include preoperative clinical evidence of on- 
going infection, any history of antibiotic exposure in 
the previous month, or known sensitivity to penicillin 
or cefazolin. 

This communication tabulates patterns of antibiotic 
resistance of Escherichia coli isolates on the entire 
gynecologic service and those of the rest of the hospi- 
tal, in an attempt to assess the study's effect on 
gynecologic resident flora. A subsequent report will 
examine alternations in vaginal flora within individuals 
participating in the study. 

All isolates of E. coli in adult and pediatric inpatients 
were reviewed for selected quarters of the past three 
and one-half years. Sites of isolation included blood, 
urine, wounds, abscesses, sputum, and cerebrospinal 
fluid. Cephalothin sensitivity was assessed with a 
modified Kirby-Bauer disc method. The organism was 
termed "sensitive" if the zone of inhibition was 18 mm. 
or more, "intermediate" if 15 to 17, and "resistant" if 
14 or less. Only the first chronologic isolate per site per 
patient was tabulated. For purposes of scoring, all in- 
termediate sensitivities were considered resistant. 

lable I lists the cumulative percentages of E. coli 
isolates resistant to cephalothin. Over 5,000 first-site 
isolates were tabulated, of which approximately 10 per 
cent came from the gynecologic service. Large-scale 
antibiotic prophylaxis was not in effect on the gyne- 
cologic service from July, 1973, to December, 1974, 
but the number of E. coli resistant to cephalo- 


e « thins in both groups significantly increased, probably 
` 


secondary to the wide use of cephalothins in the hos- 
pital populations. By early 1975, the antibiotic study 
was in progress. Thereafter, with the exception of the 
third quarter of 1975, E. coli cephalothin resistance 
appears to have stabilized at approximately 25 per 
cent. 

This survey was conducted to assess adverse selective 
pressures upon resident flora exposed to prophylactic 
antibiotics. The isolates from the gynecologic service 
constitute specimens sent only to the routine clinical 
laboratory. A total of 1,400 antibiotic project cultures 
were not included. Thus, the tabulated results reflect 
predominantly isolates from symptomatic patients on 
the service, most of whom were not part of the study, 
though many acquire infections from presumably resi- 
dent strains of E. coli. 

E. coli was selected as the index organism because it 
was the most frequent gram-negative nosocomial iso- 
late. Moreover, there is an increasing tendency for 
gram-negative organisms to demonstrate penicillin and 
cephalothin resistance, presumably due to increased 
beta-lactamase activity, genetic selection of intrinsic 
surface resistance factors, or both.! As such, E. coli 
should be a reasonable indicator of emerging resis- 
tance. However, it should be noted that differences in 
drug susceptibility of gram-negative organisms to vari- 
ous cephalosporins exist." Cefazolin's effect upon flora 
is probably reflected only indirectly in disc sensitivity of 
isolates to cephalothin. 

The increase in E. coli cephalothin resistance on the 
gynecologic service does not appear to be greater than 
the increase throughout the remainder of this 880 bed 
hospital. The over-all pattern may simply reflect wide- 
spread use of the drug in our institution. For this rea- 
son, cephalothins may be better for prophylaxis than 
for first-line therapy of significant gram-negative in- 
fections on our service. 

The upsurge in the third quarter of 1975 of resis- 
tance to isolates is disquieting. Although probably 
spurious, it should serve as a remainder for all in- 
terested in antibiotic prophylaxis. Institutions consider- 
ing such programs must conduct epidemiologic surveik 
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lance of resident flora and patterns of infection. This 
must include statistics regarding sensitivities of hospital 
flora to drugs in frequent use. Anubiotic prophylaxis 
must be beneficial to its recipients without being detri- 
mental to others. Only continued critical evaluation will 
establish an acceptable therapeutic advantage for all. 
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Recent results from the British Columbia 
screening program for cervical cancer 
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Table I. Incidence of clinical invasive squamous 
carcinoma of the cervix uteri in women over 20 years 
of age in British Columbia in the years 1955 to 1974, 
showing population of women in thousands and rates 
per 100,000 female population* 


Clinical invasive 
carcinoma 


Total cases 


Population im 


thousands Incidence 


422.9 

436.7 

460.9 

473.0 

478.7 
1960 486.4 
1961 496.0 
1962 503.0 
1963 513.0 
1964 526. 
1965 
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Fig. 2. Direct fetal electrocardiogram demonstrating atrial bigeminy occurring during episodes of 
FHR deceleration. 


tory was negative. Blood pressure was 110/70; hematocrit, 31; parts of the tracing, gaps were noted during which the 





and urinalysis, normal. On admission, the cervix was dilated 3 
cm. and was 40 per cent effaced with intact membranes. A 
single fetus presented in the vertex position at station 0. 
External electronic fetal monitoring revealed episodes of 
abrupt decelerations which persisted from one to three min- 
utes and which at first were thought to be variable decelera- 
tions. The fetal heart rate (FHR) dropped to 70 to 80 beats 
per minute from a previous base line of 130 beats per minute. 
Membranes were ruptured artificially; clear amniotic fluid 
was obtained, and an internal electrode placed (Figs. 1 and 2). 
*With internal monitoring two patterns were seen. During 


monitor tracing appeared similar to that seen with a faulty 
electrical connection. The other pattern which would appear 
to be characteristic of this type of arrhythmia is seen in Fig. 1. 
Here there is an abrupt change between 60 and 120 beats per 
minute. Direct fetal electrocardiogram (Fig. 2) demonstrated 
atrial bigeminy of 60 to 70 beats per minute during the 
episodes of deceleration noted by electronic FHR monitoring 
and a normal rate when the FHR monitor was registering 120 
beats per minute. The patient continued in labor with inter- 
mittent episodes of arrhythmia, and approximately three 
hours later a normal-appearing, 2,410 Gram neonate "e 


+ 
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Apgar scores of 8 and 9 was delivered by low forceps. Electro- 
cardiograms and phonocardiograms were obtained from the 
infant. The phonocardiogram was negative for cardiac ab- 


normality, and the electrocardiogram showed evidence of 


premature atrial contractions which resolved spontaneously 
and were followed by a normal neonatal course. Laboratory 
studies for toxoplasmosis-rubella-cytomegalovirus-herpes, 
immunoglobulin M, serum glutamic oxalacetic transaminase, 
and lactic dehydrogenase were negative. 


One report of direct fetal electrocardiography of a 
persistent. ventricular arrhythmia during labor has 
been published. This was ventricular bigeminy, 
trigeminy, and quadrigeniny which were corrected 
with administration of intravenous propranolol to the 
mother prior to delivery. In their report, the authors 
noted the possible detrimental effect of the arrhythmia 
on the fetal state together with the possibility of 
ventricular tachycardia, leading them to the conclusion 
that conversion was the safer option. However, the ad- 
vantages of a normal rhythm versus the negative ino- 
tropic effects of the drugs on cardiac output must be 
carefully weighed when their use to correct ar- 
rhythmias is considered. 

The present case is interesting because the original 
bradycardia noted with external monitoring prior to 
rupture of membranes appeared to be variable decel- 
eration. However, with internal monitoring, the abrupt 
change from 120 to 70 beats per minute became obvi- 
ous. Failure to compute with an internal electrode can 
occur with a faulty connection, resulting in intermittent 
failure of transmission; however, when either gaps in 
the tracing or alternating bradycardia with a normal 
rate is noted, an electrocardiogram should be obtained 
to rule out fetal cardiac arrhythmia. The investigation 
by electrocardiograms of patients exhibiting these pat- 
terns with fetal monitoring may detect fetal cardiac ar- 
rhythmias which otherwise would have gone un- 
noticed. 

Although reports of fetal cardiac arrhythmias are 
rare, their frequent occurrence in the neonate suggests 
that they may occur in the fetus more frequently than 
realized. Since they frequently occur in the neonate in 
the absence of cardiac abnormalities and without del- 
eterious effects, it seems reasonable to assume that 
their benign occurrence in the fetus may be more fre- 
quent than realized. Since the effect of arrhythmias on 
the fetal-placental circulation is unknown, further 
documentation of their occurrence and effect on the 
neonate is necessary. Further study may also allow a 
prediction of which arrhythmias, if any, are detrimen- 
tal to the fetus and perhaps also indicate which are 
reflective of severe cardiac pathology. 
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Feasibility of suppressing and reinitiating 
lactation in women with premature 
infants 
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THE DEVELOPMENT OF DRUGS which act directly 
on the prolactin-secreting cells are opening a new ap- 
proach to manipulation of lactation. Bromocriptine 
and thyrotropin-releasing hormone (TRH) have been 
shown to possess opposite effects, inhibitory and 
stimulatory, respectively, on prolactin secretion and 
consequently on lactation.'~* Present communications 
demonstrate the feasibility of pharmacologically ma- 
nipulating puerperal lactation by the sequential use of 
bromocriptine and TRH. This could be of clinical 
value in those instances when there are medical reasons 
to suppress and then reinitiate lactation. 

Four puerperal women were included in this study. 
All patients, 19 to 33 years of age, had had vaginal 
deliveries after pregnancies lasting 34 to 39 weeks. All 
patients had at least one previous pregnancy and had 
given proof of adequate lactation in a previous puer- 
perium. The weight of the neonate was between 1,300 
and 2,500 grams, and all received intensive pediatric 
care during the first two postpartum weeks. Each 
mother received 2.5 mg. of bromocriptine orally, three 
times a day, from the first through eighth postdelivery 
days. None of the patients nursed their infants during 
this period. In all patients, peripheral venous blood 
was obtained daily at 8:00 to 9:00 a.m. beginning the 
first postdelivery day and continuing to the end of the 
study. Blood samples were allowed to clot. and the 
serum was stored at —20° C. until assayed. At the 
eighth postpartum day, an indwelling venous catheter 
was inserted, and an infusion of isotonic saline solution 
was started. A dose of 250 ug of TRH was adminis- 
tered as a bolus injection through the catheter. Blood 
samples were obtained before and 30, 60, and 190 
minutes after the injection of TRH. Immediately after 
completing the TRH test, each woman received 20 mg. 
of TRH orally, four times a day, from the eighth 
through the twelfth postdelivery days. Breast feeding 
was initiated at the fourteenth postdelivery day. 
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of a rebound phenomenon. Our data also demonstrate 
that pituitary hPRL secretion as well as puerperal lacta- 
tion can be manipulated by the administration. of 
pharmacologic agents; thus, lactation can be inhibited 
and then reinitiated in some women who have been 
delivered of premature infants. The consistent rise in 
hPRL following the administration of TRH and the 
subsequent breast engorgement and milk flow in all 
instances suggest that TRH could have some therapeu- 
tic value in women for whom it is necessary to suppress 
and reinitiate lactation. Further work will be needed to 
establish whether this pharmacologic regimen would 
be generally effective. 


The authors acknowledge the receipt of the synthetic TRH 
(Hoe.50.011) from Farbwerke Hoechst AG, Frankfurt (Main), 
through Dr. J. Gómez of Quimica Hoechst México. In addi- 
tion, thanks are given to Dr. J. Echegaray of Sandoz AG, 
México, for bromocriptine. The reagents for radioimmunoas- 
say of prolactin were supplied by the National Pituitary 
Agency, National Institutes of Arthritis, Metabolism, and Di- 
gestive Disease, through Dr. L. E. Reichert. 
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Monochorionic, monoamniotic, 
double-battledore placenta with stillbirth 
and postpartum cerebellar syndrome 
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THE FOLLOWING REPORT describes a pre-eclamptic 
twin pregnancy with monochorionic, monoamniotic, 
double-battledore placenta, delivery of one stillborn in- 
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fant with suggestive peripartum transfusion syndrome, 
postpartum maternal disseminated intravascular co- 
agulation (DIC), lateral sinus thrombosis, and cere- 
bellar syndrome. A small measure of evidence is 
provided to question the popular notion of transpla- 
cental transfer of coagulation substances as one cause 
of postpartum DIC. 


A 29-year-old primigravid woman, blood group O, Rh 
negative, was admitted at 35 weeks’ gestation in premature 
labor. There was pretibial edema, hypertension (125 to 
140/80 to 100), and proteinuria (3+). She was given Lasix, 
Vasodilan, Valium, and betamethasone, but after five days 
labor was induced with oxytocin. The membranes were rup- 
tured the following day. There was meconium staining with 
labor lasting 9 hours and 20 minutes. The baby was in the 
occipitoanterior (OA) presentation. Elective low forceps was 
used, and estimated blood loss was 500 ml. The first twin 
(Apgar scores 3 and 8) weighed 2,320 grams, was transiently 
lethargic and hypoglycemic and had minimal respiratory dis- 
tress, responding well to administration of glucose and lung 
inflation with a bag ventilator. The second twin weighed 
2,000 grams and was macerated; no heart beat was heard 
after birth. The surviving twin had a hemoglobin level of 12 
Gm. per cent, a white blood cell count of 15,500, macrocytosis, 
Occasional spherocytes, and positive indirect Coombs test. The 
following day after transfusion, the hemoglobin level was 16 
Gm. per cent. 

Immediately after delivery, the mother developed pete- 
chiae of the skin. The platelet count was 50,000, plasma 
thromboplastin (PT), 12.9/12: partial thromboplastin time 
(PTT), 53/35; blood urea nitrogen (BUN), 66; creatinine, 1.8; 
and sodium, 122, The following day, values were: sodium, 
132; PTT, 43/32; and PT, 12.7/19. Two days after delivery, 
she developed a dull headache, lethargy, dysarthria, and 
ataxia. A CT scan three days after delivery revealed a left 
cerebellar avascular lesion. With short courses of hydro- 
chlorothiazide, heparin, Apresoline, and ampicillin, there 
was gradual improvement, with clotting factors returning to 
normal four days after delivery and slow, steady decrease in 
dysarthria, trunk ataxia, and seventh nerve palsy over the 
ensuing few weeks. 

The placenta weighed 640 grams and measured 20 by 19 
cm. in diameter (Fig. 1). It was monochorionic and mono- 
amniotic, with both umbilical cords inserted marginally, 
one being torn. The surface vessels were markedly engorged 
on the side of the living twin. Abruptly, at the equator, the 
vessels of the dead twin were collapsed and empty. Unfortu- 
nately, the placenta was received in formalin, and injection 
studies, though attempted, were inconclusive. On the basis 
of the hyperemia, microhemorrhages, and amniotic and me- 
conium debris in the lungs, it appeared that the second 
twin died from asphyxia. Microscopically, the vessels of the 
villi in the area of the surviving twin were dilated and 
moderately engorged with blood, while those in the area of 
the stillborn infant were devoid of blood. 


Neurological disorder! in the puerperal woman has 
been recognized since the time of Hippocrates. 
Modern investigations assess the incidence of cerebral 
venous thrombosis in association with childbirth to be 
in the order of one in 10,000 pregnancies.” Carrol and 
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Fig. 1. The cord of the dead twin is on the right and is torn. Lateral to the engorged cord is reflected 


chorion laeve, with insertion 1 cm. from margin. 


associates? reviewed the world literature on nonhemor- 
rhagic stroke in association with pregnancy and found 
181 cases, 34 with postmortem or radiologic confirma- 
tion. Cross and colleagues! found 16 cases of primary 
nonseptic intracranial venous thrombosis in the world 
literature from 1948 to 1968; furthermore, in their 
review of 600,000 births in Scotland (1956 to 1967), 
they found only one case. While there is frequent ref- 
erence to clinical features such as paresis, headache, 
depression of consciousness, dysphasia, seizures, vom- 
iting, and visual disturbances, symptoms referable to 
cerebellar involvement are extremely rare. In fact, 
Amia reported an angiographically authenticated 
case of right lateral sinus thrombosis nine days after 
normal delivery in a woman who developed seizures 
and coma with left hemiplegia and subsequently died. 


Vascular communications between the two halves of 


a monochorionic twin placenta were first demonstrated 
by Schatz? in 1882. Recent work by Strauss and co- 
workers? and Strong and Corney* has shown that vas- 
cular anastomoses are almost always present in the 
monochorial twin placenta. Cases of DIC in twins with 
these communications have been reported” "^ with the 
suggested explanation of fetofetal transfer of throm- 
boplastic material. DIC is a well-known, rare associa- 
tion of pre-eclampsia, eclampsia, abruptio placentae, 
amniotic fluid embolism, retention of a dead fetus, and 
sepsis; maternofetal and fetomaternal placental trans- 
fer of intravascular coagulation have been proved." 
However, examples of twins with placental anas- 


tomoses and “transfusion syndrome" or variants 
thereof with subsequent maternal coagulopathy are 
scarce. Why did the DIC not develop in the living twin 
instead. of the mother, in view of the sudden blood 


transfer and the much greater exposure to the dead 


twin’s blood (via anastomoses)? The events suggest that 
transplacental “coagulation” or thromboplastin trans- 
fer may be an inadequate explanation. 


< A , A . á 1 
The final point of interest in this unusual case con- 


cerns the placenta itself. Various sources report the 
incidence of twin pregnancy with a monochorionic, 
monoamniotic placenta as 1:16,000, 1:4,000, and 
| - 10.250" deliveries. Such a placenta with a marginal 
umbilical cord insertion is even less common, about 7 
per cent, according to Strauss, and co-workers.’ In- 
deed. a monochorionic, monoamniotic placenta with 
both cords inserted marginally (“double battledore") 
has been described only once, by Quigley." 
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Smallpox vaccination and pregnancy 


To the Editors: 

Pregnant women deliberately or inadvertedly (un- 
known pregnancy) vaccinated against smallpox abort 
within one month from vaccination..This should not be 
made popular in the sense that it might become an easy 
way for promoting illegal abortion. The purpose of this 
note is to point out that it is equally dangerous for 
pregnant women to come in contact with recently vac- 
cinated people. Evidence of this eventuality has been 
observed in two cases. A woman in her eighth month of 
pregnancy living with her recently vaccinated sister 
gave birth to an infant with diffuse pustulous der- 
matosis; the infant died two days later. 

Another patient aborted in her third month of preg- 
nancy after her husband had been vaccinated before 
undertaking a trip. Both patients had been. vaccinated 
previously, and at the time of the pregnancy interrup- 
tion neither of them had any sign of smallpox conta- 
gion. Therefore, it is esséntial for any pregnant women 
(teachers, nurses, etc.) to be told of the danger involved 
in contacting recently vaccinated people. 

Dott. Prof. Manlio Luisi 
Primario Obstetrico Ginecologo 
Ospedale Civile Viareggio 
Lungomare Carducci 58, Italy 


Radioreceptorassay for determination 

of pregnancy 
To the Editors: ; 

Drs. Laubach and Wilchins (AM. J. OBSTET. GYNE- 
coL. 123: 691, 1975) are to be congratulated for advo- 
cating a routine pregnancy test on all women of child- 
bearing age upon their admission to any hospital. 
Their questionnaires conclusively indicated that preg- 
nancy tests are not performed in most hospitals on the 
potentially gravid group. The danger to the fetus and 
to the gravid patient are obvious due to radiation from 
x-ray and isotope exposure, drugs, surgery, and anes- 
thesia. Unfortunately, pregnancy tests which are avail- 
able presently are only sensitive to human chorionic 
gonadotropin (hCG) levels of 0.75 to 1.0 I.U. per milli- 
liter of urine.! This provides a positive test onlv one to 
two weeks after the first missed menses. These tests will 
not detect early normal pregnancy, many cases of 
threatened abortion, and one half of ectopic pregnan- 
cies with low hCG levels. . 

Saxena and associates? described a radioreceptoras- 
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say for hCG which is 500 times more sensitive than the 
available techniques of heme and latex agglutination. 
This assay may detect pregnancy one week after ovula- 
tion. It was 100 per cent accurate in 3,000 assays at the 
time of the first missed menses? and was sensitive to the 
level of 0.3 nz. or 3.6 mI.U. per milliliter of serum. In 
addition, it has proved positive in all ectopic pregnan- 
cies,” and a negative test virtually excludes the presence 
of an ectopic pregnancy. The finding of consistently 
lower assay levels has resulted in spontanecus abor- 
tion? Because of its high biosensitivity, rapidity (per- 
formed in one hour), and reproducibility, it has great 
promise in the diagnosis and management of molar 
disease and choriocarcinoma. This assay is now avail- 
able for general use by the Princeton Laboratory. If the 
radioisotope is replaced by a colorimetric technique, 
this test may be performed in any office or clinic. Ex- 
periments are in progress at Dr. Saxena's Endocrine 
Laboratory at Cornell University Medical School to 
simplify this assay. 

l Robert Landesman, M.D. 
Department of Obstetrics-Gynecology 
Cornell University 
1300 York Avenue 
New York, New York 10021 
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Ovulation and endometriosis 
To the Editors: 
The article by Dr. Soules and associates, "Endome- 


triosis and anovulation: A coexisting problem in the 
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nede fémale tt: OpsTET. GYNECOL. 125: 412, 2 
1976), was read.with a great deal of i interest because the. '.. : 


first paragraph discusses the belief that endometriosis , 


Is dependent upon regulär: cyclic. cycles, with. the 


presence of both estrogen and progesterone (not: pro- © 


gestin). My. colleagues and I have studied, endome- 


triosis in incisions in. eight cases during: the regular 


menstrual cycle, and the endometriosis did proliferate. | 


When anovulatory bleeding was produced, there was 


no proliferation, and the lesions became smaller: and | 


smaller. We implanted the patient's own endometrium: "' 


into an incision, and the same observations were made. ' 


' The only difference was that in endometriosis the en- 
- dometrium seldom became secretory but did in’ all 
cases when the patient's own endometriùm 3 was im- 
planted. E E 3 


In time, the development of adhesions around and - 


between the ovaries and the adjacent structures inter- 


` 
t os 
à tj 


feres with ovulation, so these patients , then become- 


-anovulatory or have a pelvic infection. 


In our endometrial implants in the same patient v di n 
her own endometrium, it has been observed that en- 


dometriosis is not due to a spill of the endometrial 


tissues back through the tubes but to metaplasia of the 
coelomic epithelium because, when we gave patients `. 


.- large and'increasing doses of stilbestrol-vitamin. B 


complex, the endometriosis began to undergo atrophy - 


(did atrophy), but the endometrium of the patients | be- -` 


- came larger and larger; therefore, endometriosis tissue 


is not the same as, the endometrium found in. me . 


uterine lining. 
"Karl Tola Kamal, M. D. 
, Director ; 
* The Obstetrical ind Gynecological | 
Research, Foundation and Resear ch Institute 
2164 Addison a 
Houston, Texas 77030 
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Comment on “Ode to a Uterus" 


To the Editors: 


For presumably educated professionals you have 


certainly demonstrated a remarkable lack of taste by . 


. publishing Dr. Géorge H: Nelson's “Ode to a Utérus" 
. (Am. J. OssrEr. GvuEcor. 125: 571, 1976), a did 
example of the heartless, impersonal, and ‘extremely. . 


insulting medical attitudes so prevalent i in doctors, and. - 
especially gynecologists, today. We can appreciate the.. 


‘need for. laughter to alleviate the pressures of a‘very 
demanding occupation, but surely you as Editors of a 
scholarly journal of such caliber should try. to distin- 
guish between “sick” and “healthy” humor. 


By the way, docs Dr. ‘Nelson. also write sweet little E 
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ditties about. the enoia of testicles or does he leave 
that for the: specialists?, 

: ^ : Rosanna Desmeules 
uL D NP . Gisèle Morin-Labatut 
sow 7 ^A Margaret Carroll 


Kate Wild 
"60 ? Queen $ 3 treet . 
` Ottawa, Ontario, Canada KI G 3H9 


Fetal bleeding caused, by intrauterine monitoring. 


+ 


To the E ditors: 


‘Terri Harris, 


+ 
-yau 


* 


` Fernandez-Rocha and Oullette repo eda in the Auc- 


gust 15 issue of the JOURNAL (125, 1153, 1976) on fetal 
bleeding caused byi intrauterine monitoring. Their case 


. isundoubtedly unique in that the intrauterine pressure 


catheter presumably lacerated a fetal vessel, causing 
' blood loss. However, the authors claimed that “ 
instances of fetal bleeding have been reported i in the 


literature.” 


‘Exception must be taken to this statement since we 
reported, in 1972, significant neonatal blood loss as a 
-complication of fetal monitoring (Pediatrics 50: 934, 
1972). Our case was- similar to that described by 
. Fernandez-Rocha and Oullette. Specifically, the detec- 
tion of* significant fetal bradycardia by bioelectric 
monitoring was followed by hurried, emergency opera- 
; tive.deliVery, which probably was lifesaving. 

We postulated that the urgency and haste with which 
this: procedure was performed were probably directly 


 related- to: traumatic dislodgement of the scalp elec- 


' trode and might have been a critical factor causing fetal 
scalp arterial laceration -and subsequent significant 
bleeding. We also noted that this fetal blood loss may 
"have initially gone unrecognized because there was 
intraopérative maternal bleeding associated with the 
emergency surgery. We emphasized that a test for fetal 
hemoglobin might be:useful to document significant 
: fetal hemorrhage. . | 

My reasons for writing are not only to “set the record 
straight” but also to suggest ‘that pediatricians and ob- 
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^ Unconjugated amniotic fluid cortisol. 


To the Editors: l 
In a previous communication by Sivakumaran and 


co-workers (Am. J. OBSTET. Gynecor..122: 291, 1975), 


7 


. no, 


l ` John W. Scanlon, M.D. 


. stetricians; might serve their patients better if they ^ 

routinely read each other's literature. I know I have - 

'' increased my skills as a-neonatologist by frequently re- 
' viewing the AMERICAN JOURNAL OF OBSTETRICS AND 


u 
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it was noted that cortisol in amniotic fluid obtained at 
various stages of pregnancy ranged from 47 to 550 ng. 
per milliliter and did not correlate well with lecithin- 
sphingomyelin ratios. The method used for the assay 
involved the direct measurement of an aliquot of 


trichloroacetic acid—precipitated fluid. Here we report. 


that a re-examination of amniotic fluid samples with an 
ether extract of fluid, which would contain unconju- 
gated stercids only, gave much lower concentrations 

Amniotic fluid samples (65) obtained between 30 and 
40 weeks’ gestation were diluted with buffer (100:to 


500 ul of fuid) and extracted twice with 2.5 ml. of . 


diethyl ether. The dried ether extract was dissolved in 
5 mil. of buffer, and 500 ul aliquots were taken for 
assay. The same antiserum as in the previous com- 
munication was used. Replicate analyses of one sample 
gave 24.4 + 1.4 (S.E.M.) ng. per milliliter with a co- 
efficient of variation of 15.1 per cent. The values for 
‘the individual samples ranged from 4.8 to 79.7 ng. per 
milliliter with a mean and standard error of 22.4 + 1.2 
ng. per milliliter. These values are in agreement with 
those of other workers’ * using various forms of 
chromatography prior to assay. Analysis of a number 
of samples by the trichloroacetic acid method and after 
ether extraction showed a 20 to 40 per cent elevation of 
levels by the former method. 
E. V. YoungLai, Ph.D. 
S. B. Effer, M.D., F.R.C.S(C.) 

E. J. Ewaschuk, M.D.. F.R.C.S.(C.) 

Department of Obstetrics and 
Gynecology 

McMaster University Medical Centre 
Hamilton, Ontario, Canada L8S 479 
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Metabolic clearance of dehydroisoandrosterone 


To the Editers: 

I would like to comment upon “Relationship of the 
metabolic clearance rate of dehydroisoandrosterone 
sulfate to placental blood flow: A mathematical model,” 
by Drs. Clewell and Meschia (Am. J. OBSTET. GYNECOL. 
125: 507, 1976). The use of a mathematical model to 
aid in the investigation of an hypothesis is most useful 
and often quite revealing; however, one must take care 
to notice, state explicitly, and review continually each 
assumption used in constructing the model. 

Review cf equation (9) in the authors’ work reveals a 
contradiction, for, in examining the effects of changes 
in placental blood flow (F) upon the observed metabolic 
clearance rate of DS (Cobs), they have assumed that the 
actual total metabolic clearance of dehydroisoandros- 
terone sulfate (DS) by the placenta (C) is constant re- 
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gardless of placental flow. That this reasoning is circu- 
lar should be obvious. 

In addition, it should be noted that equations (6) and 
(7) are tautologies. Using one equation to solve the 
other should lead to a "1 + 1 = 1.996" type of solution 
produced by the difference in assumptions used to 
make each of the antecedent equations. Indeed, the 
authors' equation (9) can be rearranged to read: 

Cobs 

l F 

which is merely a truncated form of the power series 
representation of e €", To wit: 


e CF — ] — 


=ltx+ F+o +... 


In summary, the authors’ paper used circular logic 
both in equating equations (6) and (7) and in attempt- 
ing to judge the effects of changing placental blood 
flow upon placental clearance of DS, by assuming that 
placental clearance of DS is a constant and indepen- 
dent of placental blood flow. Thus, the question of the 
dependence of placental clearance of DS upon placen- 
tal blood flow is still open. 

David A. Nagey, M.D., Ph.D. 
Duke University Medical Center 
Department of Obstetrics and Gynecology 
Durham, North Carolina, 27710 
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Reply to Dr. Nagey 
To the Editors: 

In replying to Dr. Nagey, we would like to make a 
general comment followed by a more technical discus- 
sion of the mathematical issue. There are several 


. examples of flow-dependent clearance in the literature 


on physiology, the most familiar example of which is 
the renal clearance of para-aminohippuric acid. All of 
these clearances have a common attribute, namely, that 
the flow-dependent clearance and the flow on which 
the clearance depends are of the same magnitude. The 
placental clearance of &ehydroisoandrosterone sulfate 
(DS) lacks this basic attribute, for it is approximately 
one tenth or less of placental flow. Therefore, any in- 
vestigator entertaining the hypothesis that placental 


clearance of DS is flow dependent should be aware of 


the fact that there is no precedent in the literature on 
physiologv to support this hypothesis and that no intui- 
tive argument or mathematical model has yet been 
produced to demonstrate that such dependency is 
possible. 

As to Dr. Nagey's dissertation on circular reasoning 
and tautologies, we note that it is based entirely on his 
assumption that Ces and C are equivalent. It would 
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seem that in Dr. Nagey’s opinion there is only one 
clearance and that in making a distinction between Cobs 
and C we are trying to distinguish between two equal 
entities. In reality, Cobs and C are two completely dif- 
ferent entities, as the following discussion demon- 
strates. The first of these entities is easily defined. The 
observed clearance (Cob) is the clearance value ob- 
tained experimentally by computing the ratio of two 
measured quantities, i.e., Cy); = metabolic rate/arterial 
concentration. In order to understand what the other 
entity (C) is, and why it differs fundamentally from 
Cops, it is useful to perform the following "thought ex- 
periment." Imagine a small piece of placenta which is 
remote from the arterial end of the placental circula- 
tion. This small piece of placenta must have a certain 
rate of metabolism of DS (m) and a certain DS clear- 
ance (c), which is an inherent property of the tissue. We 
can calculate c by dividing m by the concentration in 
the plasma. Which plasma concentration? Obviously 
not the concentration in arterial plasma, because this 
small piece of tissue never "sees" arterial blood. We 
must use for this calculation the concentration in the 
plasma in direct contact with this particular piece of 
placenta. It is crucial to understand that the distinction 
between concentration in arterial plasma and concen- 
tration in the plasma in direct contact with a given sec- 
tion of the placenta is not trivial. The more remote a 
section of the placenta is from the arterial end, the 
lower the plasma concentration of DS with which it is in 
contact. Once we have calculated the true metabolic 
clearance for this particular piece of placenta, we can 
repeat the same calculation for all the other pieces that 
constitute the whole organ. The sum of all these 
elementary clearances is what we have defined by the C 
symbol. From this discussion it should be clear that Coys 
and C cannot be the same. In calculating the observed 
clearance we use one concentration only, ie., the arte- 
rial concentration. In calculating C we use a set of con- 
centrations ranging from the arterial to the venous 
concentration. How much difference could there be 
between Cobs and C, theoretically speaking? The an- 
swer to this question is as much as one likes. In theory, 
if C were infinitely large, Cobs would be a finite number 
equal to placental blood flow. On the other hand, Cobs 
and C could be nearly equal if C is much less than flow. 
This latter situation applies to the clearance of DS. 
Wiiliam H. Clewell, M.D. 
Giacomo Meschia, M.D. 
University of Colorado 
Medical Center 
4200 East Ninth Avenue 
Denver, Colorado 80220 


Antibiotics prior to vaginal hysterectomy . 


To the Editors: ; 
The report by Boyd and Garceau, “The value of 
prophylactic antibiotics after vaginal hysterectomy,” on 
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page 581 of the July 1, 1976, issue of this JouRNAL 
serves only to confuse the controversy surrounding the 
prophylactic use of antibiotics in surgical patients. 
Rather than reflecting the effect of antibiotic usage, the 
study compared the febrile morbidity in two groups of 
patients who differed in age distribution and surgical 
and postoperative management. The authors stated 
their belief that their technique including “meticulous 
hemostasis" prevents infections and that the "un- 
treated" patients who served as controls did not benefit 
from this surgical technique. Clearly, the two surgical 
patient'groups are not comparable, and the use of 
antibiotics postoperatively may or may not have af- 
fected the febrile morbidity. 

Previous studies suggest that the antibiotic used may 
not have been an important factor. Ampicillin em- 
ployed preoperatively in general surgery patients at 
the same low dosage (500 mg.) failed to prevent in- 
fections in a controlled study by Pollock and Tindal.’ 
Several randomized, controlled studies have shown no 
effect of antibiozics given in the postoperative period.” 
3 Only a single study of a rigorous double-blind design 
which employed chloramphenicol in high doses post- 
operatively has shown a decrease in infections.* The 
reason for this hnding remains unclear, although the 
specific drug and dosage given may be the determi- 
nant factor. 

There are sufficient well-designed studies of pre- 
and intra-operative antibiotic prophylaxis to permit 
recommendation of such usage in clean-contaminated 
operations.” ® The value of postoperative antibiotic 
prophylaxis wita the drugs and dosages usually em- 
ployed remains unproved, and its use may serve only to 
promote harmful side effects and bacterial changes 
without benefit to the patient. 


Demetrius H. Bagley, M.D. 
Section of Urology 
Yale University School of Medicine 
New Haven, Connecticut 06510 ` 


| Alfred S. Ketcham, M.D. 
Department of Surgery 
University of Miami School of 
Medicine 
Miami, Florida 33152 
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Reply to Drs. Bagley and Ketcham 


To the Editors: 

The authors correctly point out that the two groups 
of patients compared in the paper were not identical; 
no attempt was made to suggest that they were. I need 
no lesson in setting up “rigorous double-blind designs” 
with their often dubious scientific value’ and question- 
able ethical standards.” However, I may properly argue 
that all other studies quoted lack merit. It is perhaps 
particularly unfortunate that the 14-year-old paper of 
Dr. Ketcham and associates? be held up as an example 
on how things should be done, i.e., using chloram- 
phenicol (should its use not be limited to typhoid fever) 
in high doses w:th "informed consent" in a "double- 
blind” study. Other references quoted* * are of no spe- 
cial interest to us as gynecologists. They are a review of 
the word of the 1950's* 5 where no preoperative or 
intraoperative antibiotics were used and the post- 
operative dosage would be considered inadequate by 
today's standards. The other reference? is a prelimi- 
nary report where a single dose of 500 mg. of ampicil- 
lin was shown to have no effect on wound infections on 
a general surgical ward. 

The patients in question were two groups admitted 
to the same hospital from the same community and 


treated in the same manner both pre- and post- . 


operatively by the same resident staff. Age, meno- 
pausal state, and extent of surgical procedure were 
similar in both groups. In no way might the study 
group be considered unique. It differed only in the 
manner antibiotics were used and by the fact that the 
patients were cn my service. The rate of febrile 
morbidity was ccmpared with that obtained by my col- 
leagues and with figures from the literature. The result 
(2.7 per cent) is the lowest febrile morbidity after vagi- 
nal hysterectomy reported to date. It is flattering, but 
hardly likely, to suggest that I was solely responsible. 
Modesty forbids and honesty prevents me from accept- 
ing the compliment. 

Drs. Bagley and Ketcham damn with faint praise the 
classic article of Allen and colleagues,’ i.e., it "permits 
recommendation” of antibiotic prophylaxis. I believe 
that prophylactic use of antibiotics is mandatory with 
vaginal hysterectomy and that it represents a most im- 
portant advance in the care of these patients. 

. In a final note, I might add that I no longer use the 
antibiotics as described in the paper discussed. In order 
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to decrease total antibiotic usage, I now limit use to an 

intraoperative dose and two doses postoperatively. 
Mark E. Boyd, M.D. 

Westmount Medicai Building 

5025 Sherbrooke Street West 

Suite 640 

Montreal, Quebec, Canada H4A 189 
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Umbilical cord compression and amniotomy 


To the Editors: 

I hesitate to question any paper by such a distin- 
guished group of investigators as Gabbe and his col- , 
leagues (AM. J. OBSTET. GYNECOL. 126: 353, 1976), en- 
titled “Umbilical cord compression associated with . 
amniotomy: Laboratory Observations,” but there are 
several matters in this brief paper that I do nat under- 
stand. In Fig. 1, I am assuming that JUP refers to in- 
trauterine pressure, and I am most puzzled why the 
intra-amniotic infusion of saline does not affect this 
reading. Certainly in the rabbit, sheep, and especially 
the human subject, infusion of significant amounts of 
fluid within the pregnant uterus causes a very discern- 
ible rise in intrauterine pressure. Can it be that most of 
the saline leaks out as it runs in? And what was the 
temperature of the infusion? 

The second thing which puzzles me is that the au- 
thors speak continually about the associations of "cord 
compression heart rate patterns" with uterine contrac- 
tions. But inspection of the IUP reading shows noe. 
uterine contractions during the bradycardia. I wonder 
if the authors have an explanation for this and if the 
fetal bradycardia indeed might not be related to de- 
creased uterine perfusion? In the absence of uterine 
contractions or fetal breathing activity, in human sub- 
jects, aortal-caval compression is a cause of what the 
authors are terming “variable decelerations.” 

I am also confused about their implication that after 
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amniotomy there is no effect of intrauterine pressures 
on pressure within the umbilical cord. What are they 


trying to say when they state, "With intact membranes, ` - 
a rise in amniotic fluid pressure will be compensated 


for by a similar rise of pressure of fetal blood inside the 


umbilical vessels.” Is not’ this true even -after am- 


niotomy? 
It may be true that rupturing of the membranes does 


something to the umbilical cords and produces fetal 
heart rate abnormalities, but I submit that the authors’ , 


paper does nothing to substantiate their convictions. 
` Robert C. Goodlin, M. D. 

Division of Maternal-Fetal Medicine 

Sacramento Medical Center 

2315 Stockton Boulevard, Room 3004. | 

Sacramento, California 95817 


Reply to Dr. Goodlin: 
To the Editors: 


We appreciate Dr. Goodlin's critical reading of our ` 


paper and will attempt to answer the questions he has 
raised. 


Cor-espondence 705 


In Fig. 1. the intrauterine pressure does, in fact, rise 


slightly after the infusion of warm saliae. The majority 
‘of this saline is lost after the infusion has been com- 


pleted. Uterine contractions can be seen in the in- 
trauterine: pressure record and are also reflected by 
increases in intratracheal pressure. Of course, the scal- 
ing for intrauterine pressure makes the contractions 
appear smaller than they would on the fetal heart rate 
monitors -in clinical use. Decelerations unassociated 
with uterine contractions could result from cord com- 
pression due to fetal movement or changes in maternal 
position. We did not mean to imply that amniotomy 
alters the transmission of pressure within the umbilical 
vessels. Rather, as stated in the followmg sentence, am- 
niotomy may facilitate trapping of the cord. 

We hope that Dr. Goodlin will find the above expla- 
nation satisfactory and do believe our convictions are 
substantiated by the data. 

ia. 3 Steven G. Gabbe, M.D. 
00. Chester B. Martin, Jr., M.D. 
Women's Hospital 
1240 North Mission Road 
Los Angeles, Casifornia 90033 


Symposium on Menopause, Fetal Monitoring, and Genetics 


The Department of Obstetrics and Gynecology, University of California, San Franc:sco, 
will conduct a symposium on “Menopause, Fetal Monitoring, and Genetics," to be held 
November 10-12, 1977, at the Mark Hopkins Hotel in San Francisco, California. Guest 
faculty will include Drs. Roger K. Freeman, Stanley 2 Korenman, and Godfrey P. Oak- 


ley, Jr. 


The Department will also offer workshops i in éndioctinoldgy Infertility to be held in 
Kauai, Hawaii, November 12-19, 1977. For further information, write: Extended Pro- 
grams in Medical Education, Room 569-U, University of California, San Francisco, 


California 94143. bo (415) 666- 4251. 








Books received 


Atlas of Vaginal Surgery: Surgical Anatomy and 
Technique. Ed. 1. Two volumes. Gunther 
Reiffenstuhl and Werner Platzer. Edited by 
Emanuel A. Friedman. 733 pages, 371 illust- 
rations (350 in color). Philadelphia, 1975, W. 
B. Saunders Company. $95.00. | 

Calcium, Phosphate and Magnesium Metabolism: 
Clinical Physiology and Diagnostic Proce- 
dures. Edited by B. E. C. Nordin. 683 pages, 
illustrated. New York, 1976, Churchill Liv- 
ingstone. $60.00. 

Contraceptives of the Future. The Royal Society of 
London discussion organized by R. V. Short 
and D. T. Baird, held on February 18-19, 
1976. 224 pages, illustrated. London, 1976, 
The Royal Society. (Price not available.) 

Impact of Family Planning Programs on Fertility: 
The U. S. Experience. Phillips Cutright and 
Frederick S. Jaffe. 150 pages. New York, 1977, 
Praeger Publishers. (Price not available.) 

Ovulation in the Human. Vol. 8 of the Proceedings of 
the Serono Symposia. Edited by P. G. Crosig- 
nani and D. R. Mishell. 317 pages, illustrated. 
New York, 1976, Academic Press, Inc. $19.25. 
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Progress in Clinical and Biological Research. Vol. 10. 
Diabetes and Other Endocrine Disorders 
During Pregnancy and in the Newborn. 
Edited by Maria I. New and Robert H. Fiser, 
‘Jr. 260 pages, illustrated. New York, 1976, 
Alan R. Liss, Inc. $26.00. 

Prostaglandins: Chemical and Biochemical Aspects. 
In the series Advances in Prostaglandin Research. 
Edited by S. M. M. Karim. 232 pages, illus- 
trated. Baltimore, 1976, University Park 
Press. $29.50. 

Textbook of Gynecology. Edited by Russel] Ramon De 
Alvarez 546 pages, illustrated. Philadelphia, 
1977, Lea & Febiger Publishers. $42.50. 

The High Risk Infant. Vol. 14 in the series Major Prob- 
lems in Clmical' Pediatrics. Ed. 1. Lula O. Lub- 
chenco. 294 pages, illustrated. Philadelphia, 
1976. W. B. Saunders Company. $18.50. 

Vulnerable Infants. A Psychosocial Dilemma. Edited 
by Jane Linker Schwartz and Lawrence H. 
Schwartz. 978 pages. New York, 1977, 
McGraw-Hill Book Company, Inc. Paper- 
bound. (Price not available.) i 
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PERSONALIZED 
LIBRARY CASES 





Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire 
year's issues. Designed to keep your journal 
copies near at hand in your office, library, or 
home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt 
shipment. 
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Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 
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Flagyl metronidazole) 250 mg. 


Warning | NEN 
Metronidazole has been shown to be carcinogenic in 
mice and possibly carcinogenic in rats. (See Warnings.) 


Unnecessary use of the drug should be avoided. Its use 
should be reserved for the conditions described in the 
Indications section. 





indications: For the treatment of symptomatic trichomoniasis in 
both females and males when the presence of the trichomonad 
has been confirmed by a hy gr laboratory procedures (wet 
smears and/or cultures). Also for the treatment of asymptomatic 
females when the organism is associated with endocervicitis, 
cervicitis, or cervical erosion. T. vaginalis infection is a venereal 
disease and therefore, asymptomatic sexual partners of in- 
fected patients should be treated simultaneously if the organism 
is present. The decision to treat an asymptomatic male partner 
who has a negative culture or smear, or one in whom no Culture 
has been attempted, is an individual one. In any event, the con- 
sort should be treated with Flagyl in cases of reinfection. Flagyl 
is also indicated for acute intestinal amebiasis (amebic dys- 
entery) and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS, the first trimester of pregnancy 
and a hypersensitivity to metronidazole. 


Warnings: Flagy! should not be used in the first trimester of 
pregnancy (see Contraindications). Use with discretion during 
the second and third trimesters of pregnancy and restrict to 
those pregnant patients not cured by topical measures. Flagyl 
(metronidazole) is secreted in the breast milk of nursing mothers. 
it is not known whether this can be injurious to the newborn. 
If used during lactation, an alternative method of feeding may 
be elected. 


Note: Tumorigenicity Studies in Rodents. Metronidazole has 
shown evidence of tumorigenic activity in a number of studies 
involving chronic, oral administration in mice and rats. 

Most prominent among the effects in the mouse was the 
promotion of pulmonary tumorigenesis. This has been observed 
in all five reported studies in that species, including one Study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only). The published 
results of one of the mouse studies indicate increases in the 
incidence of malignant jeter as well as pulmonary neo- 
plasms associated with lifetime feeding of the drug. All these 





effects are statistically significant: A 

Two long-term S esed studies in the rat have been completed. 
There was a statistically significant increase in the incidence 
of various neoplasms, particularly mammary tumors, among 
female rats administered metronidazole over that noted in the 
concurrent female control groups. 

Two lifetime tumorigenicity studies in hamsters have been 
performed and reported to be negative. 

Metronidazole has been reported to potentiate the anticoag- 
ulant effect of coumarin and warfarin resulting in a prolongation 
or prothrombin time. This possible drug interaction should be 
considered when Flagyl! is prescribed for patients on this type 
of anticoagulant therapy. 


Precautions: Mild leukopenia has been reported during Flagyl 
use: total and differential leukocyte counts are recommended 
before and after treatment with the drug, especially if a second 
course is necessary Avoid alcoholic beverages during Flagyl 
therapy because abdominal cramps, nausea, vomiting, head- 
aches and flushing may occur. Discontinue Flagyl! promptly if 
abnormal neurologic signs occur. Exacerbation of moniliasis 
may occur. In amebic liver abscess, aspirate pus during metroni- 
cazole therapy. 


Adverse Reactions: Nausea, headache, anorexia, Yo diar- 
rhea, epigastric distress, abdominal cramping, Constipation, a 
metallic, sharp and unpleasant taste, furry tongue, glossitis and 
stomatitis possibly associated with a sudden overgrowth of 
Candide, exacerbation of vaginal candidiasis, an occasional 
reversible moderate leukopenia, dizziness, incoordination and 
ataxia, numbness or paresthesia of an extremity, fleeting joint 
pains, confusion, irritability, depression, insomnia, mild ery- 
thematous eruptions, "weakness, urticaria, flushing, nasal 
congestion, dryness of the mouth, vagina or vulva, pruritus, 
dysuria, cystitis, a Sense of pelvic posue. dyspareunia, fever, 
polyuria, íncontinence, decrease of libido, proctitis, pyuria and 
darkened urine have occurred in patients receiving the drug. 
Patients receiving Flagyl may experience abdominal distress, 
nausea, vomiting flushing or headache if alcoholic beverages 
are consumed. The taste of alcoholic beverages may also be 
modified. Flattening of the T-wave may be seen in ECG tracings. 


Dosage and Administration: For Trichomoniasis: The recom- 
mended dosage for both male and female is one 250-mg. tablet 
“a three times daily for seven days. When repeat courses of 
the drug are required, it is recommended that an interval of 4 to 6 
weeks elapse between courses and that the presence of the 
trichomonad be reconfirmed by appropriate laboratory measures. 
Total and differential leukocyte counts should be made before, 


If men suffered from the 
- Symptoms of trichomoniasis, 
they'd appreciate Flagyl. 


hiralna 


Women with triche De asis 
have been grateful for the oe 
tits of Flagyl therapy » over a 
decade. Most men have no symp- 
toms and are not even aware that 
they have contracted trichomo- 
niasis, so they rarely appreciate 
Flagyl. Unless both sexual part- 
ners are diagnosed PA - ated 
simultaneously reinfection from 
the consort is a probability (the 
"ping-pong effect 

In the female, trichomoniasis is 
a multiorgan disease. Tricho- 
monadi invade the vagina and 
are often deeply entr en hed In 
the endocervix, Skene's and 
Bartholin’s glands, the urethra 
and the blacder. Only the sys- 
temic action of Flagyl can elimi- 
nate trichomonads from these 
sequestered sites. 

In the male, only Flagyl can 
effectively eliminate tric i monads 
from the male geni i: nary tract 

Thus, for the female Flagyl is 
the treatment of choice For the 
male it is the only choice. And 
that's something they both can 
appreciate! 











Flagyl 


(metronidazole) 
250-mg. tablets 


SEARLE One & Co. 
jan, Puerto Rico 00936 


Please see adjacent page for brief 
Summary of prescribin J information . 642 


Sure as the tides ebb and flow E 
Peri-Colacé works with gentle, proven predictability _ 


PERI-COLACE is the laxative most often prescribed by physicians 
because ...it rarely causes discomfort to the patient; it usually works 
overnight, and PERI-COLACE is safe for use in most patients. 
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(norethindrone 0.5 mg with ethinyl estradiol 0.035 mg) 


A low-dose oral contraceptive 
with an impressive record of performance 





Low rate of patient oo ee due 


to menstrual irregularities 


In clinical trials involving 1,025 patients for 11,076 cycles, only 3.4% discontinued 
therapy during the first three months due to menstrual disorders. 


*The dropout rate for medical reasons, including menstrual disorders and irregularities with BREVICON, 
appears to be somewhat higher than observed with higher-dose combination products. 


Low rate of breakthrough 
bleeding, amenorrhea 


Average incidence of breakthrough bleeding—6.3% (11,076 cycles). 
Incidence of amenorrhea—0.7% (11,076 cycles) 


High rate of efficacy 


0.37 pregnancies per 100 woman years. 
Comparable efficacy (99+%) to higher-dose oral contraceptives. 


NOTE: Serious as well as minor side effects have been reported following the use of all oral contraceptives. 
These include thromboembolic disease. The physician should remain alert to the earliest manifestations 
of any symptoms of serious disease and discontinue oral contraceptive therapy when appropriate. The physician 
should be fully aware of the complete Prescribing Information for this product. 


Please see summary of Prescribing Information on following pages. 








Brevicon® 21-Day taviets 


(norethindrone 0.5 mg. with ethinyl estradiol 0.035 mg.) 


Brevicon? 28-Day taviets 


(21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 mg. tablets followed by 7 inert tablets) 


INDICATIONS AND USAGE 


Oral contraceptives are indicated for the prevention of pre- 
gnancy in women who elect to use oral contraceptives as a 
method of contraception. 


Oral contraceptives are highly effective. The pregnancy rate 
in women using conventional combination oral contracep- 
tives (containing 35 mcg. or more of ethinyl estradiol or 50 
mcg. or more of mestranol) is generally reported as less 
than one pregnancy per 100 woman-years of use. Slightly 
. higher rates (somewhat more than 1 pregnancy per 100 

woman-years of use) are reported for some combination 
products containing 35 mcg. or less of ethinyl estradiol, and 
rates on the order of 3 pregnancies per 100 woman-years 
are reported for the progestin-only oral contraceptives. 


These rates are derived from separate studies conducted by 
different investigators in several population groups and 
cannot be compared precisely. Furthermore, pregnancy 

. rates tend to be lower as clinical studies are continued, pos- 
sibly due to selective retention in the longer studies of those 
patients who accept the treatment regimen and do not dis- 
continue as a result of adverse reactions, pregnancy, Or 
other reasons. 


In clinical trials with BREVICON, 1,103 patients completed 
12,948 cycles and a total of 4 pregnancies were reported. 
This represents a pregnancy rate of 0.37 per 100 woman- 
years. 


The following ranges of pregnancy rates expressed as pre- 
gnancies per 100 woman-years were reported for other 
means of contraception in a standard textbook’: IUD, 2-3; 
condoms, 6-13; diaphragm with cream or gel, 2-33; Coitus 
interruptus, 6-16; rhythm, 6-19; foams, creams or gels 
alone, 38-42; no contraception, 60-80. An individual patient 
may achieve higher or lower rates with any given method 
(except the IUD), depending upon the degree of adherence 
to the method. 


Epidemiological studies have shown a positive association 
between the dose of estrogens in oral contraceptives and 
the risk of thromboembolism??. For this reason, it is prudent 
and in keeping with good principles of therapeutics to 
minimize exposure to estrogen. The oral contraceptive pro- 
duct prescribed for any given patient should be that product 
which contains the least amount of estrogen that is compat- 
_ ible with an acceptable pregnancy rate and patient accep- 

tance. It is recommended that new acceptors of oral con- 
traceptives should be started on preparations containing 50 
mcg. or less of estrogen. 


CONTRAINDICATIONS 


1. Known or suspected pregnancy (see warning No. 5). 
2. Oral contraceptives should not be used in women who 
have or have had any of the following conditions: 
a. Thrombophlebitis or thromboembolic disorders. 
b. Cerebral vascular or coronary artery disease. 
c. Markedly impaired liver function. 
d. Known or suspected carcinoma of the breast. 
e. Known or suspected estrogen dependent neoplasia. 
f. Undiagnosed abnormal genital bleeding. 


WARNINGS 


The use of oral contraceptives is associated with increased 
risk of several serious conditions including thromboem- 
bolism, stroke, myocardial infarction, liver tumor, gall blad- 
der disease and hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following informa- 
tion relating to these risks. 


1. Thromboembolic Disorders and Other 
Vascular Problems: 
An increased risk of thromboembolic and thrombotic dis- 
ease associated with the use of oral contraceptives is weil 
established. One study in Great Britain* demonstrated an 
increased relative risk for fatal venous thromboembolism; 
two British** and three American studies?" demonstrated 
an increased relative risk for non-fatal venous thromboem- 
_ bolism. Two American studies" *:'? demonstrated an in- 
creased relative risk for hemorrhagic and thrombotic stroke, 
which had not been shown in prior British studies**. These 
studies estimate that users of oral contraceptives are 2 to 11 
times more likely than nonusers to develop these diseases 
without evident cause (Tables 1 and 4) than are nonusers. 
Overall excess mortality due to pulmonary embolism or 
stroke is on the order of 1 to 3.5 deaths annually per 100,000 
users and increases with age (Table 2). In a collaborative 
American study*'? of cerebrovascular disorders in women 
with and without predisposing causes, it was estimated that 
the risk of hemorrhagic stroke was 2.0 times greater in users 
than nonusers and the risk of thrombotic stroke was 4 to 9.5 
times greater in users than in nonusers (Table 4). 


TABLE 1. Estimated hospitalization rates due to venous 
thromboembolic disease* Admissions annually 













per 100,000 women, 

. age 20-44 
Users of oral contraceptives ...... «sss n n 6 45 
CHUTTT . MSACOPPEQUMETETERI TED III UA GA uL Lr. 5 


TABLE 2. Estimated death rates due to pulmonary 
embolism or cerebral thrombosis*-deaths annually per 
100,000 nonpregnant women 








Age 20 to 34 Age 35 to 44 
Users of oral contraceptives 1.5 3.9 
Nonusers 2 5 





An increased risk of myocardial infarction associated with 
the use of oral contraceptives has been reported'''?, con- 
firming a previously suspected association (Tables 3 and 4). 
These studies, conducted in the United Kingdom, found, as 
expected, that the greater the number of underlying risk fac- 
tors for coronary artery disease (cigarette smoking, hyper- 
tension, hypercholesterolemia, obesity, diabetes, history of 
preeclamptic toxemia) the higher the risk of developing 
myocardial infarction, regardless of whether the patient was 
an oral contraceptive user or not. Oral contraceptives, how- 
ever, were found to be an additional risk factor. The annual 
excess case rate of myocardial infarction (fatal and non- 
fatal) in oral contraceptive users was estimated to be ap- 
proximately 7 cases per 100,000 women users in the 30-39 
year age group and 67 cases per 100,000 women users in 
the 40-44 age group. 


TABLE 3. Estimated myocardial infarction rates in users 
and nonusers of oral contraceptives in Britain'' '*— 
cases annually per 100,000 women 
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Nonfatal Fatal 


Age Age Age Age 
30to 39 40to 44 30to 39 40to 44 


Users of oral 


contraceptives ......5.6 56.9 5.4 32 
Nonusers of oral 

contraceptives ...... 2.1 9.9 1.9 12 
Relative risk .......... 2.7 5.7 2.8 2.8 
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TABLE 4. Summary of relative risk of thromboembolic 
disorders and other vascular problems in oral contracep- 
tive users compared to nonusers 
Relative risk, 
times greater 


Idiopathic thromboembolic disease ........... e 4-11 
Post surgery thromboembolic complications ........... 4-6 
Thrombotio SIOKB . ae barse i re Tuners trtum 4-9.5 
Hemorrhagic stroke ...... 6... 6. cece nn eee nee etree eens 2 
Heart attack (fatal) (age 30-39) .............. eee eens 2.8 
Heart attack (fatal) (age 40-44) .......... cee eee eee 2.8 
Heart attack (nonfatal) (age 30-39) .......-. 6 eoe 2.7 
Heart attack (nonfatal) (age 40-44) ....... 0. cece eer eee 5.7 


In an analysis of data derived from several national adverse 
reaction reporting systems’, British investigators concluded 
that the risk of thromboembolism including coronary throm- 
bosis is directly related to the dose of estrogen used in oral 
contraceptives. Preparations containing 100 mcg. or more 
of estrogen were associated with a higher risk of throm- 
boembolism than those containing 50-80 mcg. of estrogen. 
Their analysis did suggest, however, that the quantity of es- 
trogen may not be the sole factor involved. This finding has 
been confirmed in the United States?. Careful epidemiologi- 
cal studies to determine the degree of thromboembolic risk 
associated with progestin-only oral contraceptives have not 
been performed. Cases of thromboembolic disease have 
been reported in women using these products, and they 
should not be presumed to be free of excess risk. 


The risk of thromboembolic and thrombotic disorders, in 
both usets and nonusers of oral contraceptives, increases 
with age. Oral contraceptives have been considered an in- 
dependent risk factor for these events. 


The available data from a variety of sources have been 
analyzed” to estimate the risk of death associated with var- 
ious methods of contraception. The estimates of risk of 
death for each method include the combined risk of the con- 
traceptive method (e.g., thromboembolic and thrombotic 
disease in the case of oral contraceptives) plus the risk at- 
tributable to pregnancy or abortion in the event of method 
failure. This latter risk varies with the effectiveness of the 
contraceptive method. The findings of this analysis are 
shown in Table 5.'^ The study concluded that the mortality 
associated with all methods of birth control is low compared 
to the risk of childbirth, with the exception of oral contracep- 
tives in women over 40, and that the lowest mortality is as- 
sociated with the condom or diaphragm backed up by early 
abortion. 


TABLE 5. The annual number of deaths associated with 

control of fertility and no control per 100,000 nonsterile 

women, by regimen of control and age of women are: 
15-19 20-24 25-29 30-34 35-39 40-44 


No method. .... 5.5 5.2 7.4 140 19.3 21.9 
IUDs only ...... 1.1 1.2 1.2 1.4 1.6 1.4 
Abortion only... 2.3 2.5 2.5 5.2 9.8 6.6 
Traditional contra- 

ception only .... 1.1 1.4 1.9 3.7 4.7 4.0 
Orals only ..... 1.4 1[5 3.5; ..6.2 7.5 249 
Traditional 

contraception 

and abortion ... 0.3 0.4 0.4 0.8 1.4 0.8 
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The risk of thromboembolic and thrombotic disease as- 
sociated with oral contraceptives increases with age after 
approximately age 30 and, for myocardial infarction, is 
further increased by cigarette smoking, hypertension, 
hypercholesterolemia, obesity, diabetes, or history of preec- 
lamptic toxemia. The risk of myocardial infarction in oral 
contraceptive users is substantially increased in women age 
40 and over, especially those with other risk factors. The 
use of oral contraceptives in women in this age group is not 
recommended. 


The physician and the patient should be alert to the earliest 
manifestations of thromboembolic and thrombotic disorders 
(e.g., thrombophlebitis, pulmonary embolism, cerebrovas- 
cular insufficiency, coronary occlusion, retinal thrombosis, 
and mesenteric thrombosis). Should any of these occur or 
be suspected, the drug should be discontinued immediately. 


A four- to six-fold increased risk of post-surgery throm- 
boembolic complications has been reported in oral con- 
traceptive users'*'*. If feasible, oral contraceptives should 
be discontinued at least 4 weeks before surgery of a type 
associated with an increased risk of thromboembolism or 
prolonged immobilization. 


2. Ocular Lesions: 

There have been reports of neuro-ocular lesions such as 
optic neuritis or retinal thrombosis associated with the use 
of oral contraceptives. Discontinue oral contraceptive medi- 
cation if there is unexplained, sudden or gradual, partial or 
complete loss of vision; sudden onset of proptosis or dip- 
lopia; papilledema; or retinal vascular lesions; and institute 
appropriate diagnostic and therapeutic measures. 


3. Carcinoma: 

Long-term continuous administration of either natural or 
synthetic estrogen in certain animal species increases the 
frequency of carcinoma of the breast, cervix, vagina, and 
liver. Certain synthetic progestins, none currently marketed. 
have been noted to increase the incidence of mammary 
nodules, benign and malignant, in dogs. 


In humans, three case control studies have reported an in- 
creased risk of endometrial carcinoma associated with the 
prolonged use of exogenous estrogen in post menopausal 
women'"'*, One publication”? reported on the first 21 cases 
submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on oral con- 
traceptives. Of the cases found in women without predispos- 
ing risk factors for adenocarcinoma of the endometrium 
(e.g., irregular bleeding at the time oral contraceptives were 
first given, polycystic ovaries), nearly all occurred in women 
who had used a sequential oral contraceptive. These pro- 
ducts are no longer marketed. No evidence has been re- 
ported suggesting an increased risk of endometrial cancer 
in users of conventional combination or progestin-only oral 
contraceptives. 


Several studies* ?'?* have found no increase in breast 
cancer in women taking oral contraceptives or estrogens. 
One study?^*, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contracep- 
tives, found an excess risk in the subgroups of oral con- 
traceptive users with documented benign breast disease. A 
reduced occurrence of benign breast tumors in users of oral 
contraceptives has been well-documented® ?': 2527 


In summary, there is at present no confirmed evidence from 
human studies of an increased risk of cancer associated 
with oral contraceptives. Close clinical surveillance of all 
women taking oral contraceptives is, nevertheless, essent 

al. In all cases of undiagnosed persistent or recurrent ab- 
normal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy. Women with a 
strong family history of breast cancer or who have breast 
nodules, fibrocystic disease or abnormal mammograms 
should be monitored with particular care if they elect to use 
oral contraceptives instead of other methods of contracep- 
tion. 


4. Liver Tumors: 

Sudden severe abdominal pain or shock may be due to rup- 
ture and hemorrhage of a liver tumor. There have been re- 
ports associating benign or malignant liver tumors with oral 
contraceptive use?*?», This nas been reported in short-term". 
as well as long-term users of oral contraceptives, although 
one study relates risk with duration of use of the contracep- , 
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tive*. Although it is an uncommon lesion, it should be consi- 
dered in women presenting with an "acute abdomen". The 
tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features 
which may make preoperative diagnosis difficult. Some 
cases presented because of right upper quadrant masses, 
while most had signs and symptoms of acute intraperitoneal 
hemorrhage. Routine radiological and laboratory studies 
may not be helpful. Liver scans may clearly show a focal 
defect. Hepatic arteriography may be a useful procedure in 
diagnosing primary liver neoplasm. 


5. Use in Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: 

The use of female sex hormones— both estrogenic and 
progestational agents—during early pregnancy may seri- 
ously damage the offspring. It has been shown that females 
exposed in utero to diethylstilbestrol, a nonsteroidal estro- 
gen, have an increased risk of developing in later life a form 
of vaginal or cervical cancer that is ordinarily extremely 
rare?'?*, This risk has been estimated as not greater than 4 
per 1,000 exposures? Although there is no evidence at the 
present time that oral contraceptives further enhance the 
risk of developing this type of malignancy, such patients 
should be monitored with particular care if they elect to use 
oral contraceptives instead of other methods of contracep- 
tion. Furthermore, a high percentage of women exposed to 
diethylstilbestrol (from 30 to 90%) have been found to have 
epithelial changes of the vagina and cervix?***. Although 
these changes are histologically benign, it is not known 


whether this condition is a precursor of vaginal malignancy. 
Although similar data are not available with the use of other 
estrogens, it cannot be presumed that they would not induce 
similar changes. 


Several reports suggest an association between in- 
trauterine exposure to female sex hormones and congenital 


within a few months of beginning oral contraceptive use. In 
the first year of use, the prevalence of women with hyper- 
tension is low in users and may be no higher than that of a 
comparable group of nonusers. The prevalence in users in- 
creases, however, with longer exposure, and in the fifth year 
of use is two and a half to three times the reported preva- 
lence in the first year. Age is also strongly correlated with 
the development of hypertension in oral contraceptive us- 
ers. Women who previously have had hypertension during 
pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives?*. 


9. Headache: 

The onset or exacerbation of migraine or development of 
headache of a new pattern which is recurrent, persistent, or 
severe, requires discontinuation of oral contraceptives and 
evaluation of the cause. 


10. Bleeding Irregularities: 

Breakthrough bleeding, Spotting, and amenorrhea are fre- 
quent reasons for patients discontinuing oral contracep- 
tives. In breakthrough bleeding, as in all cases of irregular 
bleeding from the vagina, nonfunctional causes should be 
borne in mind. In undiagnosed persistent or recurrent ab- 
normal bleeding from the vagina, adequate diagnostic mea- 
sures are indicated to rule out pregnancy or malignancy. If 
pathology has been excluded, time or a change to another 
formulation may solve the problem. Changing to an oral 
contraceptive with a higher estrogen content, while poten- 
tially useful in minimizing menstrual irregularity, should be 
done only if necessary since this may increase the risk of 
thromboembolic disease. 


Women with a past history of oligomenorrhea or secondary 
amenorrhea or young women without regular cycles may 
have a tendency to remain anovulatory or to become 
amenorrheic after discontinuation of oral contraceptives. 


have an increased risk of recurrence of jaundice while re- 
ceiving oral contraceptive therapy. If jaundice develops in 
any patient receiving such drugs, the medication should be 
discontinued. 


6. Steroid hormones may be poorly metabolized in patients 
with impaired liver function and should be administered with 
caution in such patients. 


7. Oral contraceptive users may have disturbances in nor- 
mal tryptophan metabolism which may result in a relative 
pyridoxine deficiency. The clinical significance of this is un- 
known. 


8. Serum folate levels may be depressed by oral contracep- 
live therapy. Since the pregnant woman is predisposed to 
the development of folate deficiency and the incidence of 
folate deficiency increases with increasing gestation, it is 
possible that if a woman becomes pregnant shortly after 
stopping oral contraceptives, she may have a greater 
chance of developing fclate deficiency and complications 
attributed to this deficiency. 


9. The pathologist should be advised of oral contraceptive 
therapy when relevant specimens are submitted. 


10. Certain endocrine and liver function tests and blood 
components may be affected by estrogen-containing oral 
contraceptives. For example: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors Vil, VIII, IX, and X; 
decreased antithrombin 3; increased norepinephrine- 
induced platelet aggregability. 

. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured 
by protein-bound iodine (PBI), T4 by column, or T4 b 
radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG, free T4 concentration is unal- 
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Zeiss + Polaroid = Instant Colpophotography 


Always ready, never in the way 


The Zeiss Colposcope 9, equipped with Polaroid attachment 
and flash unit, gives you truly instant color documentation of 
your colposcopic findings. You can discuss them with the 
patient, make them part of her permanent record, show them 
to your colleagues. 

Because of the unique Zeiss Beamsplitter system, stereo visual 
observation is uninterrupted, and the camera is always ready 
but never in the way. Just one minute after you locate some- 
thing significant, you have it documented. 


Zeiss optics and versatility at a low price 


Colposcope 9 is designed and priced for use in the office 
examining room. Its modular design gives you a long-lasting 


economic benefit: it will never be out of date. You can always 
add accessories right in your office. You'll never need to return 
it. never need to replace it. A true lifetime investment. 


Besides the Polaroid attachment, there's a three-step magnifi- 
cation changer, both split-frame stereo and full-frame 35mm 
cameras, and a variety of co-observation tubes. 


You have your choice of three stands — the wall mount, the 
easily movable floor stand, and the convenient mount for the 
examining table. 


Write or call for details or a demonstration. 


Nationwide service. 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston,Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660. 
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BETADINE 
Perineal Wash 


(concentrate 


effectively deodorizes 
as it cleanses 


BETADINE Perineal Wash, a welcome advance in 
personal care, thoroughly cleanses the anogenital 
area and, at the same time, effectively reduces or 
eliminates offensive odors. It contains no hexa- 
chlorophene, no irritating metallic salts...and is 
nonstaining and virtually nonirritating to skin 

and mucosa. 


BETADINE Perineal Wash cleanses and deodorizes 
the perineum: m After episiotomy m After gynecologic, 
urologic and anorectal surgery m In the presence of 
incontinence or enuresis m |n the bedridden or neuro- 
logically handicapped Prior to gynecologic, obstet- 
ric and urologic examinations m During menstruation 


Convenient Kit torm: Each patient gets an individual 
kit—an 8 oz. bottle of BETADINE Perineal Wash 
Concentrate and an 8 oz. calibrated, plastic squeeze 
dispenser bottle for easy, efficient application. 


Purdue Frederick 
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Announcing A New Gynecological Specialty House. 


AMKO. 





We'll make it easy to find those hard-to-find instruments. 


If you need a specialized gynecological cluding a complete line of insufflation 
instrument, for example for tubal surgery, | cannulas. Many are exclusive, patented 
sterilization or uterine testing instruments— products available only through us. Send 


ASK FOR AMKO. 


for our catalogue today. We're stocked with 


over 300 styles and sizes of high quality 


We now offer an enormous selection in- X surgical instruments. 





Need a surgical instrument? 


ALWAYS ASK FOR AMKO! 


(Available only through dealers) Send for our catalogue. 
in Canada: AMG Sales, Inc., 6420 Notre Dame Street, Montreal, P.Q., HAC-IVA 514-935-4996 
In Australia: Cecil E. Mayo Pty. Limited, 6 Grafton Street, Chippendale, Australia 244-5844 


amko manufacturing company 





surgical instruments 
mt. ephraim, new jersey O8059 (609) 931-6384 
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TWICE THE SUPPORT 





One of these beautiful pairs of support hose 
provides twice the support at the ankle 


where it’s most important. 


Hanes Alive is a trademark of Hanes Hosiery, Inc., Supp-hose is a trademark of Supp-hose Hosiery Co.. Inc 


Are your patients using Hanes Alive or Supp-hose? You could be 
giving them twice the support by recommending Bauer & Black 
Elastic Pantyhose. Twice the support at the ankle where it's most 
important for obtaining proper blood circulation. 

Bauer & Black Elastic Pantyhose provides controlled graduated 
compression. Firmest at the ankle, lighter at the calf and still lighter 
above the knee, thereby facilitating blood flow toward the heart. 
As you know, for many patients, the "look" of the hosiery is as 
important as the "feel" Bauer & Black Elastic Pantyhose provides 
powerful compression — without surgical weight or that bandaged 
look. 

So when varicose veins indicate compression therapy, prescribe 
the support pantyhose that provides twice the support— 

Bauer & Black. 

For your patients that require still greater support, there's Bauer & 
Black Surgical Sheer Stockings—the attractive surgical stockings. 








All photos unretouched 


For FREE patient brochures entitled "Facts About Elastic Hosiery 
For Women" write to Bauer & Black Hosiery Brochure, Box 183, 
Rutherford, New Jersey 07070. Each brochure contains a $1.00 
refund for your patient that purchases Bauer & Black Elastic 
Pantyhose or Bauer & Black Surgical Sheer Stockings. 
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ELASTIC HOSIERY 


Bauer & Black is a trademark of Becton, Dickinson & Company, Rutherford, New Jersey 07070. ! 
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DIRECTION OF HER 
ORAL CONTRACEPTIVE 





OWVGON-35 


21 peach tablets of norethindrone 0.4 mg. combined with ethinyl estradiol 0.035 mg., followed by 7 green inert tablets 


...the trend setter 


clinicians recommend three months. Administration of progestin-only or 
duce withdrawal bleeding should not be used as a test for pregnancy. 
confirmed gall bladder dis- 
7) Carbohydrate and Lipid 


Indications and Usage: Ovcon is indicated for the prevention of pregnancy. Some combination prod- ing to conceive. Many 


ucts containing 35 yg or less of ethinyl estradiol report slightly higher pregnancy rates than are re- progestin-estrogen combinations to in 
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brief, yet indicate clearly the purpose or content of each E 
table. Rows and columns in the table should precisely de- = 
fine the nature of the data in each. Abbreviations in ta- X 
bles should be used as little as possible and if abbreviations 
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Ongoing clinical 
experience confirms 
. alow incidence of . 
breakthrough bleeding! 
with LO/OVRAL: 


In "fresh" patients" 
and patients switched 
from other oral 
contraceptives. 





Premarketing clinical trials of LO/OVRAL 
showed a remarkably low incidence of breakthrough 
bleeding. Now, after almost twice the total cycles 


. among 1633 women, the incidence of breakthrough 


bleedingt remains gratifyingly low —an average of only 


3.0 percent in 20,312 total cycles. 
. Incidence of Breakthrough Bleeding Total 


in Clinical Trials Cycles 
Cycle 1 12 24 36 20,312 


Break- 
through 





| Bleeding 9.0% 3.1% 21% 23% 3.0% 


The incidence of breakthrough bleeding remained 


- very low in patients switched from other oral con- 
- traceptives as well as in patients “fresh” to hormonal 


treatment. These latter patients were considered 
"fresh" if more than 90 days had elapsed since previous 
hormonal treatment or if they were more than 70 days 
postpregnant. 
Incidence of breakthrough bleeding among 
women "fresh" to oral contraceptives or 
switched from other oral contraceptives 
Switched from 
"Fresh" to Oral Other Oral Statistical 
Contraceptives Contraceptives  Differenc 
EE eee ee i m 


Break- 

through Not 

Bleeding 2.7% 3.1% Significant 

Unsurpassed effectiveness despite low dose 
LO/OVRAL contains only 0.3 ma. norgestrel 

and 0.03 mg. ethinyl estradiol. Yet contraceptive 


_ effectiveness is unsurpassed. In clinical trials among 


1633 women for a total of 20,312 cycles, only two 
enanas were reported. This, according to Pearl's 
ormula, represents a pregnancy rate of 0.13 per 

100 woman-vears' usage. 


T Serious as well as minor adverse reactions have been reported followina the 
use of all oral contraceptives, The physician should remain alert to their 
earliest manifestations and in the event of serious adverse reactions should 
avoid any oral contraceptives. The SPECIAL NOTE, C. ntraindications, 
Warnings, Precautions and Adverse Reactiofis in the a. companying IN BRIEF 


should be carefully considered 


See important information on next page. 
Wyeth Laboratories 


VA 


LO/OVRAL 


each tablet contains 0.3 mg. noraestrel 
with 0.03 mg. ethinyl estradiol, Wyeth 


Now available... 


LO/OVRAL-28 


21 white tablets each containing 0.3 mg. norgestrel 
with 0.03 mg. ethinyl estradiol and 7 pink inert tablets. 
Both products are available in 


single-cycle Pilpak” dispensers. NS 
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Effect of prophylactic outpatient administration of 
fenoterol on the time of onset of spontaneous labor and 
fetal growth rate in twin pregnancy © | 


M. MARIVATE, M.B., Cu.B., F.C.O.G.(S.A.) 


K. Q. pe VILLIERS, M.B., Cu.B. 


PAUL FAIRBROTHER, B.A., B.M., M.R.C.O.G. 


Durban, South Africa 


A double-blind trial was conducted on outpatients with twin gestations to assess the effect 
. of prophylactic administration of fenoterol on the fetal growth rate and the timing of the 
spontaneous onset of labor. No significant differences could be showa between the 
fenoterol-treated group of patients and the control group given a placabo. It is concluded 
that prophylactic administration of fenoterol does not have a significant effect upon the 
incidence of preterm labor or growth retardation in twin pregnancy. (AM.-J. OBSTET. 


GYNECOL. 128: 707, 1977.) 


SPONTANEOUS PRETERM DELIVERY and fetal 

growth retardation are two important complications of 

twin pregnancy. | 
B-Adrenergic stimulant drugs are useful in postpon- 


ing delivery in preterm labor through their tocolytic ` 


action, but their value in the prevention of preterm 
labor has not been shown.’ f-stimulants are also 
thought to enhance fetal growth.’ 

The aim of this investigation was to test the sugges- 
tion that fenoterol (a 8-stimulant with a predominantly 
B» effect) reduces the incidence of preterm labor and 
enhances the fetal growth rate when administered 
prophylactically to women with twin gestations. 


. From the Department of Obstetrics and Gynaecology, 
Medical School, University of Natal. 
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Material and methods 


Patients were selected for the study if they presented 
with an uncomplicated twin pregnancy of less than 33 
weeks’ gestation and were later shown to have a normal 
oral glucose tolerance test. They were given either 
fenoterol, 5 mg. daily, or a placebo from the time of 
entry into the trial until the end of the thirty eigth week 
or until the onset of labor, whichever occurred first. 
Administration of the drug was "double blind." Pa- 
tients left the trail if their clinical condition warranted 
management other than that whica could be received 
by an outpatient. 

Patients were seen fortnightly until 34 weeks and 
weekly thereafter. 

At each visit routine antenatal observations were 
made, znd in addition the cervical score was assessed by 
the sare observer for every patien-. In this contexMe 
cervical score was taken to be the length of the cervix, 
in centimeters, from the external os to the membranes, 
minus the diameter of the internal os, also in centimet- | 
ers. 
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is + The: gestational agesst the newborn. iud vas as. Y 
sessed: ae ording to the criteria described by DüboitZ:; 
"and associates.? Two independent observers assessed,”, 
"each infant, and: if concurrence was, not- obtained * a. 
> third observer was : called to adjudicate, “All: calculations’. 
‘which involved gestational. age. included this assessinent 

c as the ‘ ‘true: gestational | age.” Newborn infants were on 

classified. ‘as ‘growth retarded: if their weight for gesta- ^ 
tional age fell at or belów the tenth. percentile (Lub. . 
RIO XE chenco and: associates"); otherwise they: were classed as, 
n normally: grown. ot i 
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‘Results 

“node womëñ with: twin pregnancies completed. . 
the; trial; 23° received placebo | and: 23° Teceived;. 
' fenoterol. ‘Fight women left the trial for. reasons: un“. 
connected, with complications under study, or the ther-. : E. | 
s apy. received. , 

"The méan age of the patients in the: fénoterol. gróup ` 
was 25.26: years, and that in the placebo group was 
"26.39 years; the mean ‘parity-was 2.88 in the. fenoterol B 
"group and.2.27.in-the placebo group. ‘The two. groups’ ` | 
were well matched for age and parity. They were also: 
-well matched for.mean gestational agé at entry into the. 
' trial and at delivery. In the fenoterol group, the mean | 
gestational ages were ‘31.8 weeks át entry. and 97. 8. 
weeks at delivery, and in the. placebo. group they were 
32.1 and 37. 9 weeks, respectively. The’ mean length of. 
. treatment. ‘in, both groups was also’ similar; . 5. 13°. 
(S. D. + - 9. :09) weeks in the Fenoterol. group. and 4.65 ` 
(S.D. + 1:23 weeks in the placebo group. | 

' Fetal growth. In the fenoterol-treated group, five": a 
babies weré growth retarded compared with .nine-in ` 
the’ placebo group. For this frequency distribution, ihe. 
chi-square tèst statistic was 1:35 which ‘is-not significant. d 
The mean: birth weight of babies with a gestational a 
‘more than 38 weeks was 9. 80 (S.D. +0. 41) kilograms i in: | 
^ie fenoterol group and 2; 67 (S.D. £0.42) kilograms i in-. 
"the: placebo group. The difference: was, not statistically - 
` significant (t 21.26; p:<.0.2). = 
V Onset of: spontaneous labor. The frequency of spon- . E 
: | táneous labor: was the same in both-groups at each ges- 
' -tational age. “Seven patients went into spontaneous ., 

~ fabor before 38 weeks and. na at or beyond: 38 weeks’ 
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. gestation in TEA Beoup: if: ihe dividing line foe pre- i 


^. term labor had been chosen as 36 or 37 instead of 38°. 


weeks, both groups "would still have had:the same fre. a 
quency of preterm labors. The mean gestational age: ati 
which preterm: ‘labor occurred y was 34. 86 (S.D. + 1.86). 

E weeks in the fenoterol group and: 36. 00 (S;D. + 0. 58) ` 
“in the placebo group. The length of treatment received: 
^ the fenoterol patients at the time. of preterm labor ` 
‘was 5. 57 (S:D. + 2.15): weeks and 4. l4. «S. D. + 1 35) ; 
-Weeks for the placebo- treated patients: ^^ 

. Cervical score. Ín thé. group of. patients. who: re 

coed either treatment: continuously from. 32 to 96 - 

. weeks, the. 1 mean cervical score at 32 weeks in the: 

. fenoterol group (No. '='13) was 2. 47 (S.D: + 0. 64) and, 

` 2.57 (S.D. 30.56) in. ‘the: placebo group (No. = = 16.- 

'The scores at 36 weeks were 1.77 (S.D. + 1. 05) for he“ E 

‘fenoterol: ‘group and 1.50 (S.D. 89). for the placebo *. 

groups, In. both groups there was a significant. fall 

(p< 0: 005 i in a paired t test), indicating a’ progressive -. 
shortening and dilatation of the cervix. The change 1 in. 

"cervical : “score over.the whole. period . was 0. 85. 
(S.D. 0. 63) for the fenoterol-treated. group and 0. 91 
A (S.D, + 0. 67). for-the placebo- treated: patients. There. 

' was no statistical. differénce between the, two rates of. 
change... 
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Prophylactic outpatient admiriistraiion; of fenoterol " 


s.. dn twin: pregnancy. was shown: to be associated with the; 


same frequency of preterm labor and delivery as in, 
placebo- -treated control subjects.: F urthermore, the 
progressive “ripening” of the cervix which occurs in; 
pregnancy occurred at a similar rate in-the fenoterol: | 
-: treated group as in the placebo- -treated control group. 

" The placebo group did have a slight excess, of growth: -` ve 
‘retarded fetuses, and the: mean weights of term babies. . 

in this group were lighter thani in the fenoterol- treated `. 
oe but the differences were not significant. 

- We have found:no evidence to support the conten: E 
"tion: that prophylactic - outpatient administration. of: - 
. fenoterol’ to women with. twin pregnancies ‘enhances: 
fetal. growth rate or reduces the incidence of pietam 
labor. i | 
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Effects of prolonged infusion of B-adrenergic agonists 


on uterine and umbilical blood flow in pregnant sheep 


SUSAN C. BRENNAN, M.D. 
MARGARET K. McLAUGHLIN, M.S. 
RONALD A. CHEZ, M.D. 

Bethesda, Maryland 


We have extended our evaluation of the effects of three 8-adrenergic agents in near-term 
pregnant sheep to include a period of infusion three times longer than previously studied. 
This extension has provided the following information: (1) initial depression of uterine blood 
flow and mean arterial pressure associated with administration of ritodrine or salbutamol 
abate with time despite continued drug infusion; (2) the uterine hyperemia associated with ` 
salbutamol and fenoterol are drug-related rather than postinfusion-related phenomena; (3) 
increased uterine vascular resistance is found with ritodrine, and decreased vterine 
vascular resistancé occurs with salbutamol and fenoterol. (Am. J. OBSTET. GYNECOL. 128: 


709, 1977.) 


WE HAVE PREVIOUSLY reported that different f- 
adrenergic agonists (ritodrine, salbutamol, and feno- 


terol) infused intravenously to the ewe,are associ- ' 


ated with different circulatory responses in the near- 
term, nonlaboring, unanesthetized pregnant sheep.’ 
During two-hour infusions, although all three drugs 
caused significant maternal tachycardia, both ritodrine 


and salbutamol were associated with significant de- 


creases in uterine blood flow and mean maternal arte- 


minutes of ritodrine and salbutamol infusion to the 
ewe, uterine blood flow began to return to ‘control 
levels while mean maternal arterial pressure remained 
decreased. In the subsequent period of 120 minutes 
after infusion of salbutamol and fenoterol, but not 


ritodrine, uterine blood flow increased significantly. 


above control levels. 
The present study was designed to determine 


whether these biphasic changes in uterine blood flow : 
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Received for publication March 25, 1977. 
Accepted May 19, 1977. ` 


Reprint requests: Dr. Ronald A. Chez, NIH Clinical 
Center, Room 13N266, Bethesda, Maryland 20014. 


‘rial pressure, whereas these indices were not sig- - 
nificantly altered with fenoterol. During the final 45 


were a function of the pharmacology of the drugs or a 
postinfusion recovery phenonienon. For this determi- 


nation, each of the three drugs was infused for six- 


hour periods, and uterine blood flow (UtBF), umbilical 
vein blood flow (UmBF), and maternal and fetal mean 
arterial blood pressures (MAP and FAP), heart rates 
(MHR and FHR), and arterial blood gases and glucose 
levels were measured. 


Material and methods 
_ Six Dorset ewes, weighing 50 to 72 kilograms, with 
accurately timec ( + 1 day) singleton pregnancies were 
surgically prepared at 118 to 123 days of gestation 
(term = 145 + 5 days). As previously described,’ elec- 
tromagnetic flow transducers (Micron Instruments, 
Inc., Los Angeles, California) were applied to the main 
uterine artery of the pregnant horn and to the intra- 
abdominal common umbilical vein. Polyvinyl catheters 
were placed into the maternal aorta and inferior vena 
cava via superficial branches of the right femoral artery 
and vein, into the fetal abdominal aorta via a hind limb 
vessel, and into the amniotic cavity. The flow probe 
leads and the catheters were exteriorized through a 
skin incision on the right flank of the ewe and stored in 
an attached cloth bag. | 

Experiments were performed from the fourth N the 
tenth postoperative days at 123 to 132 days ges 
tion while the ewe stood quietly in a metabolic cage. 
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Fig.-1: Constant ritodrine infusion to the ewe. Response 
(mean „+ standard error) of UtBF, UmBF, MAP, FAP, UtVR, 
UmVR, MHR, and FHR, Data are expressed as percentages of 
control values. 


Uterine contractions were not: present or induced. 


Only one experiment was dorie om each ewe per day, 
and at least one day elapsed between subsequent exper- 


iments in the same animal. All studies were performed . 


with the same time course: a 60 minute control period, 
a 360 minute test period during which one of the three 


.drugs was infused intravenously at a rate of 1 ml. of 


recovery period. The following doses were adminis- 


~ 


normal saline per minute to the ewe, and a 120 minute 


tered: ritodrine,* 8 pg per kilogram per minute, sal- 

butamol,* 0.5 ug per kilogram per minute, and fen- 

oterol,$ 0.1 wg per kilogram per minute. , 
During all experiments, main uterine artery and 


*Ritodrine hydroċhloride TN DU-21220 and Yuiopar) 
obtained through the courtesy of Philips-Duphar N.V. 
Weesp, The: Netherlands. 

TObtained through the courtesy of Dr. J. Goulton, Glako 


A Integnatiorial, Ltd., London, England. l 
TEE Pc (also Thll65a, Partusisten, and Berotec) ob- 


ained through tke courtesy of Boehringer Ingleheim, Ltd., 
Eimistorg; New York. ; - 
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common umbilical vein blood flow were monitored 
continuously with flow meters with nonocclusive elec- . 
tronic-Zeroes (RC1000, Micron Instruments, Inc.). The — 
electronic zero was verified in vitro and in vivo and 
corresponded to true zero flow within 10 ml. per min- 
ute.’Maternal arterial, fetal arterial, and amniotic fluid 
mean pressures were measured with pressure trans- 
ducers (P37B, Statham Instruments, Inc., Oxnard, 
California) zeroed at the level of the ewe's heart. Fetal 
arterial pressure was corrected for variations in.in- 
trauterine pressure by subtracting the simultaneously 
measured amniotic fluid pressure. Maternal and fetal 


heart rates were obtained directly from their respective 


arterial tracings with a Bio-Tach coupler (Gould Inc., 
Cleveland, Ohio). These indices were recorded simul- 
taneously on an eight-channel rectilinear recorder 
(Gould 200, Gould Inc). Measurements of each of 
these indices were transcribed at five-minute intervals 
for the one-hour control period, at five-minute inter- 
vals for the first two hours of infusion, and at 15 min- 
ute intervals tnereafter. 
Serial arterial blood. samples (1.0 ml.) were with- 
drawn simultaneously from the mother and fetus at the 
beginning and end of the control period arid at the 
middle and end of the infusion. Maternal and fetal | 


“arterial pH, Pcos, and Pos were analyzed immediately 


at 38.5° C. (IL 513, Instrumentation Laboratory, Inc., 
Lexington, Massachuset:s). Maternal and fetal plasma 
glucose levels were determined by a glucose oxidase 
method (Beckman Instruments, Inc., Fullerton, Cal- 
ifornia). 

To facilitate data analysis, each Spence was di- 
vided, into a one-hour control period, four 30 minute 
intervals durmg the first two hours of infusion, four 
one-hour intervals during the last four hours of infu- 
sion, and a 30 minute interval at the end of the recov- 
ery period. The mean o: each, index in each time inter- 
val was expressed as a.per cent of the mean control 
value. After the values in-each drug group were 
pooled, Student's t test for paired data was used to test 
the significance of the changes. 


Results 
"Cardiovascular data, Maternal and fetal hemody- 
namic responses to each of the three drugs infused are’ 
depicted in Fig. 1, 2, and 3. Amniotic fluid pressure did 
not change significantly during any of the tree drug 


. infusions. A 


Maternal responses. ‘Each of the three agents produced 
coinparable maternal tachycardia. Maximal increases 
(mean + S.E.M., No. = 4) in MHR above control were 
79 +18 per cent (p < 0.01), 76 5 11 per cent (p < 
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tively: This maternal tachycardia persisted through’ 


the six-hours of infusion; there .was a progres- 
sive decline in heart rate from peak levels during 


the last four hours. End-infusion heart rates rernairied 
elevated above control by 49 + 
with ritodrine, 38 + 4 per cént (p < 0.01) with salbu- 
tamol, and 32 + 6 per cent (p, x 0.02) with fenoterol. 
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.. Fig. 2. Constant salbutamol infusion to the ewe. Response - 
- (mean + 


13 per cent (p « 0.02) during rito- 
drine, salbutamol, and fenoterol infusions, respec- . 


- 300 360 80 


8 per cent (p «,0.02): 


UtBE decreased. during boili the ritodrine and the S 
' salbutamol infusions but not during the fenoterol infu-, 


sions. During the initial 60 minutes of infusion, UtBF | 
-4 per. 


(mean + S.E.M., No. = 4) decreased to 71 


cent (p « 0.01) of control values with. ritodrine- and 


92 + 


2 per cent (p « 0.05) with, salbutamol. During .. 


ritodrine experiments, UtBF remained significantly ` 


decreased throughout the.first two hours of infusion, 


‘began to recover during the third hour, and reached : 
‘control levels during the last (sixth) hour of infusion, 


Recovery of UtBF to control levels during salbutamol 


infusions occurred: by the second hour, and E 


cant increases of 9 +-2 per cent (p < 0.05) to 13 + 


. per. cent (p.« 0.001) above control were vinci 


throughout the final thrée 'houts. of infusion. UtBF. 


remained at control levels. during - the. first hour of J 
fenoterol infusion and thereafter rose progressively to c. 


n 
^ our . E 
. 


+ 


d 


MEAN ~. 
ARTERIAL 


l __(mean 


i significant decreases 1 in.UtVR of 13 + 


P 2^. 
p * 
TIS uve 1 


BI GOD 
i" FLOW (96) 7, 


ey 


(%) 


PRESSURE 


- ‘VASCULAR 
RESISTANCE (9) 


HEART RATE (96) 





180 . /240 


"CONTROL 0 
i S TIME (minutes) 


& 59 


i 


Fig. 3. Constant fenoterol infusion to the ewe. Response 
+’ standard error) of UtBF, UmBF, MAP, FAP, ULtVR, 
"UmVR, MHR, and FHR. Data are i a as percentages 


. B control values. i 


Il + 3 peri cent (p < 0. 05) above control by the ene of ` 
the infusion. | i 

(C oncurrent with UtBF changes, MAP eeu to 
88+ 2 per, cent of. control (p< 0.02) with -ritodrine 
anid. to 94 + 2 per cent.of control (p < 0:05) with sal- , 
butamol: MAP did not decrease’ significantly during 
-fenoter ol infusions. MAP was at contiol.levels by the 


: sixth hour of infusion‘with each of the three drugs. 


i Calculated; "uterine vascular resistance (UtVR. = 
, MAP/UtBF) increased significantly during ritodrine 
; infusion only..UtVR increments of 28 + 7 per cent 
- (p « 0. 05). above control during the initial two hours 
of infusion were followed ‘by a gradual return to. 
control values -by the end of the infusion. In contrast, 
2 per cent (p < 
. 0.02) and’ 12°+ 1 per cent (p <.0. 01) below control 
„occurred? during tke last half of salbutamol and feno- 
' terol’ infiisions, respectively. " . : 

| Recovery data two hours after infusion were re- 
corded in three of the four animals in each. drug 
` group. In. each i instance, MHR, UtBE, MAP, and UtVR- 
returned to values not significantly di ferent from con- 
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E any of the.three drig i infusions. 
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Table I. Plasma glucoge (milligrams per cent) 


Agent Control End-infusion 
Ritodrine | 

Mother 47 x7 91 x Ii 

Fetus 8+2 a3 t 5 
Salbutamol , 

' Mother 55 + 2 89+ 6 

Fetus 9+ ] 30x 4 
Fenoterol 

-Mother 56 + 2 890+ 5 

Fetus ll +2 272 


No. = 3) gradually rose and was significantly elevated 
at 19 + 1 per cent (p < 0.02) above control during the 
final hour of infusion. FAP (mean + S.E:M., No = 3) 
decreased to 90 + 2 per cent (p < 0.02) of control dur- 


ing the first two hours of infusion and thereafter re- 


mained 4 to 7 per cent (N.S.) below control. Umbilical 
vascular resistance (UmVR = FAP/UmBF) decreased 
maximally to 83 + 3 per cent (p « 0.05) of control in 
the first hours of ritodrine infusion, remaining 12 to 16 
per cent below control throughout the infusion. The 
latter was not significant because of marked interani- 
mal variability. Fetal values two hours after infusion 
were not significantly different from control values. 

During and after salbutamol infusions, UmBF and 
FAP showed minimal oscillation around control levels. 
UmVR did not change significantly. Fenoterol experi- 


ménts were similarly associated with nonsignificant : 


changes in UmBF, FAP, and UmVR. 

Biochemical measurements. Maternal and fetal ar- 
terial blood gases obtained at the beginning and end 
of the one-hour control period were the same and in 
the normalrange in all instances. Neither maternal nor 
fetal arterial pH, Pcoz, or Po; changed significantly 
during salbutamol or fenotercl infusions. | 

During the ritodrine infusions, relative mater- 
nal acidemia occurred with arterial pH decreasing 
from a rnean control (&S.E. M.) of 7.491 x 0.019 to 

7.888 + 0.025 (p < 0.05) at midinfusion. Maternal 
arterial pH returned to control lévels by the end of the 
infusion (7.406 + 0.023). There was no change in ma- 
ternal arterial Pos or Pcos. In contrast, in the fetus, 
arterial pH was significantly elevated at the end of the 
infusion from 7.382 + 0.008 to 7.427 + 0.009 (p< 
- 0.02). In addition, fetal arterial Pco; decreased from 
a control of 49.0 + 1.6 to 42.0 € 1.4 (p < 0.02) by 
the end of the infusion. Fetal arterial Pos did not 
change. 

E h of the three drug infusions was associated with 

ificant increases (p < 0.91) in maternal and fetal 
plasma glucose (Table I). 
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Comment 


Our previous studies of the cardiovascular effects of 
B-adrenergic agents? in pregnant sheep raised the 
following question: Is the uterine hyperemia observed 
following salbutamol or fenoterol infusion a function 
of direct/indirect drug effect or a function of time? To 
answer this, in the present study, we extended the infu- 
sion period through the time of the recovery period in 
our earlier work. The doses employed for the six-hour 
infusions were in the midrange of a series of graded 
doses employed for the two-hour infusions. 

During the first two hours of infusion of each drug 
in the present six-hour study, maternal cardiovascular 
responses were essentially the same as those previously 
reported when the drug infusion was terminated after 


.two hours. Then, in the latter, during the two hours 


subsequent to salbutamol or fenoterol infusion, UtBF 
significantly increased to 110 to 112 per cent of the 
control level. In this same recovery period, following 
ritodrine infusion, UtBF returned to control levels 
from its intrainfusiori depression. In the present study, 
despite continued drug infusion through these two 
hours, the changes in UtBF were virtually identical to 


. those of the shorter study. Thus, the biphasic alter- 


ations in UtBF produced by these three 8-adrenergic 
agents over four hours occur whether or not the infu- 
sion 1s continued beyond the first two hours. However, 
there is a.major difference in the postinfusion data. 
Following the six-hour infusions, after salbutamol and 
fenoterol, UtBF returned to control levels from 
hyperemic elevations. 

It can be concluded from the current study that the 
observed recovery of UtBF to control levels with rito- 
drine and the relative uterine hyperemia associated 
with salbutamol and fenoterol are drug related and not 
postinfusion phenomena. Although each of these three 
agents is described as a selective B»-agonist,^ £ the effect 
of ritodrine upon the uterine vasculature is qualita- 
tively different from that of salbutamol or fenoterol. 
Specifically, an increase in UtVR occurs only during: 
ritodrine infusions., Further, the subsequent delayed 
uterine vasodilatation is relative in the case of ritodrine 
and absolute with salbutamol and fenoterol. . 

The mechanism(s) that result in the occurrence of a 
drug-related enhancement of UtBF may be considered 
under two main categories: nonadrenergic and ad- 
renergic related. It is the ritodrine data that most likely 
represent a direct nonadrenergic drug effect since 
neither the initial decrease in UtBF nor its later recov- 
ery is prevented by simultaneous infusion of proprano- 
lol, a £,- and Bs-receptor antagonist.! Further, the sub- 
sequent recovery of UtBF during continued agonist 
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infusion might be explained by one or. both of the fol- 
lowing mechanisms: (1) desensitization of the uterine. 
vascular bed to these direct non--adrenergic effects, 

and (2) restoration of UtBF via humoral and/or neural. . 
homeostatic responses. However, neither. desensitiza- 
tion nor homeostasic restoration can explain the abso- `. 


' Jute increases in UtBF which occur during salbutamol - 
and fenoterol infusions. . ` | . m 


. Direct B-adrenergic mechanisms must incorporate 


the fact that activation of B»-vascular receptors results — 


in generalized arteriolar vasodilatation. It is possible . 


that this effect in the uterine vascular bed is a pref- 
-erential dilatation which becomes apparent after a 


petiod of sensitization, i.e:, an interval. of time or drug . 
exposure necessary for binding to a sufficient number 
of receptor sites to produce a differential vascular re- 
sponse. Such a process would account for the delayed . 
appearance of vasodilating influences at 60 to 120 . 
minutes. after initiation of infusion..Since salbutamol 
and fenoterol pharmacologically are. reported to- be 
more "highly selective" 82-agonists than ritodrine,” this ` 
would also partially account for the differences in the . 
response’ of the uterine vascular bed to these drugs. 

. This explanation i is unlikely for the following rea- 
sons: (1) Simultaneous infusion of propranolol. did not 
abolish the. hyperemia produced. by fenoterol; (2) if 


the hyperemia were a direct drug effect, of either _ 


B-adrenergic or non-f-adrenergic origin, it’ should 


have persisted two hours after the six-hour infusions'as . 


it did following the two-hour infusions. © >. , 
Alternatively, relative vasodilatation might be ei 

rectly related to B-adrenergic stimulation via the ré- 

lease of other vasoactive substances. In those species. 


. tested, B- -adrenergic stimulation results in renal release 


of renin” * apparently via a selective Be-meéchanism.®.. i 


` We have examined this in two near-term pregnant . 


sheep and found an elevation. in peripheral plasma - 
renin activity (PRA) of 65 and 120 per cent above con- 
trol after two hours of salbutamol and fenoterol infu- 
sion, respectively (unpublished data). Elevated PRA re- 
sults in elevated plasma angiotensin II (AIT), and 


-' there is evidence in the dog and monkey: that A-II 


Bats release of uterine prostaglandin E; (PGE,),)° 

! a known uteriné vasodilator in sheep.” In addition, | 
the uterus is capable of producing a renin in rabbits, 
dogs, and human subjects.?7!* While uterine reniri ‘is 
stimulated by ischemia in rabbits," its stimulation by 


B- adrenergic. agents has not yet been demoristrated: If ' 


uterine renin is in fact stimulated by -adrenergic . 
agonists, then uterine PGE, would be potentially: sub- 
ject to stimulation not only by systemically ‘élevated: 
A-II but also by A-II generated locally via: vascülar 


- 
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endothelial converting. enzyme. This mechanism may 
be presensa schematically: 


ndi renin->fA- IT systemic 


futerine_>,UtBF 
PGE, 
Z 


. uterine renin>ÎA-H local 


f»-adrenergic 
stimulation 


Although this schematic is in general compatible 
with our data, there are at least two mitigating facts. 


.. -Propranolol is capable of blocking the renal renin re- 


sponse to -adrenergic stimulation." ° It is not known 


‘whether uterine renin release mechanisms are subject 


to similar blockade. Thus, if the uterine hyperemia 
were exclusively dependent upon a primary renin 
mechanism, simultaneous administration of proprano- 
lol might’ be expected to diminish if not ablate the 


uterine hyperemia. It does not. This ‘schematic also 


does not’ account for the persistent hyperemia two 
hours following the shorter infusions of salbutamol 
and fenoterol. If it were a straightforward sequence of 
stimulus-response, the hyperemia should persist no 
longer | than 30 to 60 minutes on the basis of the meta- 
bolic: half lives of renin, A-II, and PGE,. It is also 
possible that the initial 30 to 90 minutes of $£- 


| adrenergic stimulation serves as a catalyst to initiate a 
. sequence of physiologic events such as the above which 
then run a given course independent of the original 


stimulus. Such a condition appears to exist in the de- 
layed uterine hyperemia induced by eatbogensi in preg- 
nant and nonpregnant sheep.!* 17 | 

Uterine vasodilatatión can be 'caused by several 


locally, produced substances in addition to PGE; 


Notably, bradykinin and adenosine, in addition to 
histamine, acetylcholine," and probably other vasodi- 


lating. prostaglandins, are potent sheep uterine vaso- 


dilators. Given the. complexity of local humoral con- 
trol of vascular tone, involvement of one or more of 
these. substances is not unlikely. Further characteriza- 
tion’ of the responsible components and sequence of 
events ` leading to B-adrenergic-related uterine vaso- 
dilatation would require selective blockade with A-III 
antagonists, prostaglandin synthetase inhibitors, and 


- bradykinin antagonists (were such agents available). 


Finally, it has been ‘demonstrated that the g- 
adrenergic agents orciprenaline and salmefamol pro- 
duce significant elevations in uteroovarian venous 


^ ` progesterone levels in near-term pregnant sheep." 
_ Others”? have recently demonstrated in castrate Nae 


pregnant ewes that progesterone (in combination with 
prior or concurrent estrogen raen favors distri- 
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* bution of UtBF to the fiterine carunclés as opposed to - 


` 
A 


. uterine éstrogen/ progesterone levels. 


.,1. Ehrenkranz, 


myometrium., It is possible that 8- -adrenergic-induced : 
progesterone could provide a stéroidal stimulus for. 
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g fernal hyperglycemia’ at the end of a six-hour fason 


the- production ‘of vasodilating substance(s) such. as ` 7 


, bradykinin and/or prostaglandins..As. we cannot com- 
ment from our studiés on the regional distribution, of 
UtBF, a definitive analysis would havé.tó include i in-. 
trauterine. regional flow’ determinations and assay of ` 

Comparison, of the biochemical changes reveals sev-. 
'eral points of divergence | when the infusion is extended 


from two to six hours: (D) A consistent tendency to; t 
ward máternal acidemia; thought to be secondary tò!’ 
B- -adrenergic-stimulated. muscle glycogenolysis and" 


lipolysis, was seen in both studies. By the sixth hour of 


: effects. of B- -adrenergic agents in near-term pregnant . 
"sheep to include a périod of’ infusion three times 
. longer than previously studied indicates the following: 
': (1) Initial potentially deleterious acute cardiovascular 
- and metabolic responses in'the pregnant ewe abate 
| with time. despite continued drug infusion; (2) -sal- 


y 


infusion, this trend reyersed with maternal pH ap:. | 


. proaching the control valie. (2) While no significant 
changes i in-fetal arterial blood gases. were observed dur- 
ing the shorter infusioris, fetal pH was significantly ele- 
vated and Pcoz significantly decreased by the end of 


the: :six ‘hours of ritodrine . infusion. Thus, despite , | 


marked reduction j in UtBF and the presence of mater- | 


nal acidemia with ritodrine, fetal acid- base status was: 


"improved" at the end of six hours. A ‘similar tendency, - 
- although not statistically significant, occurred during . 


the: six-hour salbutamol infusion. (3) The level of ma- 


n . 


butamol and fenoterol are associated with drug-related . 
' uterine hyperemia relative. to, control values; (3) car- 


‘was equivalent to that: following the two-hour infu- ` 


sions. Fetal plasma glucose levels during fitodrine and" | 
‘salbutamol infusions continued to increase, ‘but there - 


was no. further i increment in fetal plasma glucose from 


` two to six hours of the fenoterol infusion. ' 


In summary, extension of our investigation of the : 


l ‘diovascular responses to ritodrine remain qualitatively 
| different from those to salbutamol and fenoterol, a fact 


most likely related. to the ‘agents’ | 
adrenergic specificities and/or a direct nonadrenergic 


respective Bz- 


effect. P 2 ; pe diis 
` Although these findings reflect more e favori upon 


the clinically relevant use of £- -adrenergic agents for. 


inhibition of human labor, we again caution against. 


extrapolation from the nonlaboring Pregnant NEA 
. model. to the laboring x woman. l 
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Uterine toxoplasma infections and repeated abortions 
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Serologic testing for Toxoplasma antibodies (dye test, indirect fluorescent antibody test on 
serum, and complement-fixation test) was done in 96 women with habitual abortions and 61 
women with sporadic abortions. In 61 of these women, endometrial biopsies were 
examined for content of T. gondi (animal inoculation procedures, immunofluorescence 
microscopy). Control subjects were 59 women with no spontaneous abortions. In seven 
patients (one control patient and six with habitual abortion), tachyzoites of T. gondii were 
observed in repeated biopsies from the endometrium and in menstrual blood by the 
immunofluorescence method. in no case, however, could T. gondii be isolated from the 
endometrium by inoculations. Moreover, the serologic results obtained among :he patients 
with habitual abortion did not differ significantly from those obtained among the ones with 
sporadic abortion or among the control subjects. Five of the women with 

' Toxoplasma-positive endometrium were serologically negative. Treatment of the 


Toxoplasma-positive women with antitoxoplasma drugs led to removal of parasites from the 


endometrium. 7. gondii was not observed in the semen of the husbands. (AM. J. OBSTET. 


GYNECOL. 128: 716, 1977.) 


IT IS GENERALLY accepted that during the acute 


stage of a primary infection with Toxoplasma gondii | 


early in pregnancy, the parasite may invade the 
placenta and embryo and lead to spontaneous abor- 
tion. However, the possibility that transmission of 
parasites to the offspring may take place in a woman 
having a chronic or latent infection has been greatly 
discussed.?? The incidence of spontaneous abortion has 
been found to be increased among women with chronic 
toxoplasmosis, as judged from serologic screenings? *:9 
or from attempts to demonstrate the parasite in situ.* ? 
The results obtained in other investigations give no 
support to this hypothesis." ©% !^ 15 On the other hand, 
Kimball and associates? have found chronic toxoplas- 


women with prior histories of spontaneous abortions 
were examined, and the results were compared to 
those obtained among 59 control patients. Since the 
majority of earlier investigations in this field has been 


. based on only cne method for the diagnosis of Toxo- 


mosis to be associated with sporadic abdrtons but not 


with habitual abortions. 

The aim of this retrospective study was to investigate 
the role of uterine infections with T. gondii in sporadic 
and habitual (recurrent) abortions. To this end, 157 
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plasma infections, it was found of interest to employ 
different serologic techniques as well as different types 
of tissue examinations. 


Material and methods 


Patients. Testing for Toxoplasma antibodies was 
done in 96 women with habitual abortions (three or 
more consecutive spontaneous abortions) and 61 
women with sporadic abortions (two or more noncon- 
secutive spontaneous abortions). Control subjects were 
59 women who had never experienced spontaneous 
abortions: 23 women with infertility problems, 16 
women with irregular bleeding, and 20 women sched- 
uled for elective abortion. The distribution of age 
among the abortion patients was almost identical to 
that among the control group (mean age = 29.4 years). 
The women came from different districts of Norway, 
predominantly from the Oslo area. 

In 41 patients with habitual abortion and 20 patients 
with sporadic abortion who were admitted to the De- 
partment of Obstetrics and Gynaecology, Rikshos- 
pitalet, examination for general disorders, malforma- 
tions of the genital tract, chromosomal aberrations, 


~ 
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Table I. Serologic results 
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IFAT-serum positive CFT-positive 
Patients DT-positive 

Abortion patients 

Habitual abortion 96 25 29 41 8 ; 84 

Sporadic abortion 61 25 20 20 9 ~ 45 

Total 157 25 26 - 51 9 129 
Control patients 

Infertility 23 9 9. 9 

Irregular bleeding 16 44 44 13 

Provoked abortion 20 10 10 0 

Total 59 19 19 7 





*The number of abortion patients tested for IFAT-serum and CFT-antibodies. 


endocrinologic dysfunctions, etc., was carried out. 
Semen and chromosomal analyses of the husbands 
were also performed. On the basis of these exam- 
inations, no pathologic condition was detected which 
could explain the reproductive failure. From these 
women and from the control patients, endometrial 
biopsies were taken and examined for content of para- 
sites. 

Serologic methods. The dye test (DT) was per- 
formed with a modification of the classic Sabin- 
Feldman method. A titer of 1:4 or higher (final serum 
dilution) was considered as positive. l 

The indirect fluorescent antibody test on serum 
(IFA'TI-serum) was done with the use of FITC-con- 
jugated rabbit anti-human F(ab). A titer of 1:16 (ini- 
tial serum dilution) was considered as positive. 


The complement-fixation test (CFT) was performed | 


according to the recommended procedure with re- 
agents provided by Behringwerke, A.G. A titer of 1:4 
was considered as positive. | 
Methods for demonstration of parasites in tissue. 
Tissue material. Endometrial tissue, menstrual blood, 
abortion material, or ejaculate ( 1 to 2 Gm.) was sent to 


the laboratory within four hours. When necessary, the 


tissue was homogenized in a mortar. Sterile isotonic 


‘saline solution (2 ml.) containing penicillin 500 I.U. per 


milliliter) and streptomycin (0.01 Gm. per milliliter) 
was added per gram of tissue or fluid. Preparations of 
15 drops were made for the microscopic examinations. 
The remaining part of the suspension was kept at 4? C. 
overnight to be inoculated the next day. 

Indirect fluorescent antibody test on tissue. The test was 
performed according to the procedure previously de- 
scribed"? with the use of fluorescein-conjugated guinea 
pig anti-rabbit-F(ab),. For each series of tissue prep- 
arations, one inhibition control was made. As refer- 
ences drop preparations of peritoneal exudate from 
mice infected with the RH-strain of T. gondii were used. 


The following demands had to be satisfied in order to 
designate a preparation as “Toxoplasma positive": The 
fluorescent structures had to be morphologically simi- 
lar to the tachyzoites of T. gondii (being the same size 
and showing the same smooth contours and the typical 
crescent shape), and at least three such structures had 
to be present in one drop of preparation. 

Mice inoculation. D'T-negative female mice (MRI- 
BOM), weighing 20 to 25 grams were used. An amount 
of 0.5 ml. of the tissue suspension was injected in- 
traperitoneallv and/or subcutaneously into six mice. 
Another two mice served as controls. Two weeks there- 
after, three of the inoculated animals were bled and 
killed. The peritoneal exudates were examined for 
tachyzoites of T. gondii and a suspension of the brains 
was injected into three other DT-negative mice. Be- 
tween six and eight weeks after the primary inocula- 
tion, all animals were bled and killed. The blood 
samples were tested for DT-antibodies. May-Grüne- 
wald-Ciemsa-stained microscopic preparations from 
the liver, spleen, and brain were examined for cysts. 

Statistical methods. The significant differences in 
our study were calculated by the chi-square test with 
the Yates correction for binomial distribution (p = 
0.01 was selected as the fiducial point). 


Results 


In Table I, the frequency of serum-vositive women 
(DT, IFAT-serum, and CFT) in the different patient 
groups is listed. As seen from this table, 25 and 26 
percent among the abortion patients were D'T- and 
IFA'T-serum positive, respectively, as compared to only 
19 per cent among the control patients. However, this 
difference was not shown to be statistically signi&cant. 
The frequency of CF T-antibodies for the abortion pa- 


tients (9.per cent) was practically identical to that ob- — *« 


tained for the control subjects (7 per cent). Moreover, 
the serologic results obtained among the patients With 
i "wr 


„erum = 
infertile woman 25 years of age who showed no other | 
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Fig. 1. Tachyzoites of T. gondi in endometrial tissue (indirect 


fluorescent antibody test). 


Table II. Demonstration of parasites in endometrial 
tissue by indirect fluorescent antibody test 






Patients with 
positive 
endometrium 
(No.) 











Patients 
examined 


(No.) 





Abortion patients 


Habitual abortion — 41 6 
Sporadic aborticn 20 0 
Total 61 6 
Control patients 
Infertihty 23 ] 
Irregular bleeding l 16 0 
Provoked abortion 20° 0 
Total 59 l 


habitual ‘abortion did not seem to differ significantly . 


from those obtained among the group with sporadic 
abortion. 

The positive titers were generally low. More than 90 
per cent of the serum-positive women had DT titers 
below 1:64. The titer levels among thé serum-positive 
abortion patients were not different from those ob- 
tained for the sérum-positive control subjects. No re- 
lationship appeared to exist between the titer levels of 
the serumpositive abortion patents and the actual 
number of their prior abortions (consecutive or non- 
consecutive). The highest titers (DT — 1: 1,024; IFAT- 
1:1,024; CFT = 1:80) were observed in an 


signffor symptoms of an acute infection with T. gondii. 
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‘Tissue studies. 


Inoculation tests. The attempts to isolate T. gondii from 
any specimen of tissue or fluid (endometrium, 
menstrual blood, and abortion material) by inoculation 
into mice were unsuccessful in all cases. In no instance 
could tachyzoites or cysts of T. gondii be demonstrated 
in tissue from the inoculated animals; also the animals 
did not show seroconversion. 

Indirect fluorescent antibody tests. In seven patients, 


_ tachyzoites of T. gondii were demonstrated in the eri- 


dometrial tissue by the immunofluorescence method. 
As shown in Table II, one of these women represented 
a control (infertility) patient, whereas the remaining six 
belonged to the habitual abortion group. The endome- 
trium samples from another three women (not listed in 
the table) were classified as “Toxoplasma. dubious,” 

since they contained less than three tachyzoites per 


drop of preparation. These three patients represented 


one control (infertility) paüent and two patients with 
habitual abortior.. 

The Toxoplasma-positive endometrium generally 
contained very few parasites. Most often, only 10 to 15 
tachyzoites per drop of preparation could be observed. 
However, in one patient (Case 7 in Table III), the en- 


< dometrium contained numerous parasites, about 100 


tachyzoites per drop of preparation. 

Typically, the tachyzoites were scattered in the prep- - 
aration. In some places, however, they appeared to bé 
arranged in clusters (Fig. 1). Real cysts were never ob- 
served. The greátest fraction of the parasites appeared 
to have an extracellular location, but parasites located 
intracellularly were also observed. 


Follow-up studies. 


Serologic studies. The serum reactons among 46 
of the abortion patients, including the women with 
Toxoplasma-positive endometrium, were tesied re- 
peatedly during a period of two years. Except for.one 
patient, described below, the serum reactions remained 
unchanged. 

In one patient with habitual abortion, increasing ti- 
ters were observed during a pregnancy which started 
one year after the first examination. The endometrium 
from this woman had been classified as “Toxoplasma 
dubious." The origina! titers were DT — 1:8 and 


CFT = 1:4. The highest titers obtained during the 


pregnancy were DT = 1:256 and CFT = 1:8. Three 
months after the delivery, the titers were DT = 1:16 
and CFT negative. The pregnancy appeared otherwise 


normal, and a normal delivery took place at term. The 


DT titer in the umbilical cord blood was 1:256. The 


child was normal and healthy and DT negative at one 


year of age. 
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Table III. Relevant data in patients with parasite-positive endometrium 











No. of prior Duration of 









Case spontaneous pregnancies 
No. Diagnosis abortions (weeks) 

l Habitual abortion 10. 8-12 

2 Habitual abortion 4 8-12 

3 Habitual abortion 6 , 5-8 

4 Habitual abortion á 6-8 

5 Habitual abortion 4 12-24 

6 Habitual abortion 4 6-10 

7 Infertility 0 — 


Tissue studies. Four of the women with Toxo- 
plasma-positive endometrium were examined re- 
peatedly for parasites in the genital tract. In all of these 
patients, tachyzoites could be demonstrated by the im- 
munofluorescence method in samples of endometrial 
tissue and/or menstrual blood. However, the inocula- 
tion tests in mice pretreated with cortisone acetate, 
were still negative. In one patient (Case 5 in Table III), 
tachyzoites were demonstrated by immunofluores- 
cence microscopy in the placenta from an abortion 
which took place 18 months after the primary exam- 
ination. | 

Examination of the husbands. Attempts to demon- 
strate T. gondii in the semen from the husbands of the 
women with Toxoplasma-positive endometrium were 
performed. Parasites could not be demonstrated in any 
specimen by either the inoculation method or im- 
munofluorescence microscopy. As shown in Table III, 
two of the husbands were DT positive. 

Treatment with pyrimethamine/sulfonamide. Four 
patients with Toxoplasma-positive endometrium were 
selected for treatment with antitoxoplasma drugs. The 
treatment was performed according to the following 
schedule: The first day 50 mg. of pyrimethamine and 6 
Gm. of sulfonamide were given orally, then 25 mg. and 
3 Gm. respectively, of these drugs per day were given 
during a period of four weeks. Folic acid and vitamin B 
were given as supplements. In one patient (Case 5), 
however, the treatment was stopped after one week 
because of the eruption of allergic skin reactions. 
: Within few days after the treatment a curettage was 
performed, and the endometrial tissue was examined 
by immunofluorescence microscopy. The endome- 
trium samples from three of the treated women were 
then designated as Toxoplasma negative, whereas the 
endometrium from one patient (Case 6), formerly 
. classified as strongly positive, then contained very few 
parasites ( "l'oxoplasma dubious"). 

Three patients became pregnant immediately after 






Toxoplasma infections and repeated abortions 719 


Husbands 








Semen 
exammation 


Neg. 


Neg. Neg. Neg. Neg. Neg. 
Neg. Neg. Neg. Neg. Neg. Neg. 
Neg. Neg. Neg. 1:128 Neg. Neg. 
Neg. Neg. Neg. Neg. Neg. Neg. 
1:64, 1:64 1:8 1:8 Neg. Neg. 
1:32 1:64 Neg. Neg. Neg. Neg. 
Neg. Neg. Neg. Not tested 


the treatment. The fourth patient changed her mind 
and continued to use contraception. One patient (Case 
41 had a premature delivery in the twenty eighth gesta- 
tional week, the child being normal and healthy and 
DT negative as was her mother. The second patient 
(Case 6; was delivered at term of a normal, healthy 
child, who was shown to be DT negative at three 
months of age. The third patient (Case 5), who had 
been treated for only one week, had a miscarriage in 
the twenty fcurth gestational week. The placenta from 
this abortion was designated as “Toxoplasma dubious.” 
She later had an abortion in the thirteenth gestational 
week. Unfortunately, the placenta was examined only 
by ordinary histologic techniques and showed "specific 
granulornatous infection." 


Comment 


On the basis of the microscopic screening of endo- 
metrial tissue by the immunofluorescence method, 
an association between Toxoplasma infections in the 
uterus ar.d the occurrence of habitual abortions might 
be suggested. As shown in Table II, tachyzoites of T. 
gondii could be demonstrated in the endometrium 
samples from seven women, as many as six of whom 
belonged to the habitual abortion group. 

This could not represent accidental findings since 
the paras:tes could also be demonstrated in menstrual 
blood anc in repeated endometrial biopsies as well as in 


abortion material from these patients. After treatment 


with antitoxoplasma drugs, the endometrium was 
shown to contain significantly smaller, if any, amounts 
of parasites. The fact that only tachyzoites of T. gondi 
could be cbserved does not exclude the possibility that 
Toxoplasma cvsts may exist in the uterine wall, as has 
been described by Remington and associates.” Such 
cysts could have ruptured for instance during the 


homogenization procedure or might be dispersed ife 


tissue layers not accessible by curettage, Le., in the 
myometrium. ~ 
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Admittedly, the attempts to isolate T. gonda by ani- 
mal inoculation from the endometrial tissue of the 
parasite-positive patients were unsuccessful. However, 
whereas a positive inozulauon test no doubt represents 
a great support to the diagnosis, the diagnostic sig- 
nificance of negative inoculation tests must be con- 
sidered as questionable. Earlier investigations have 
shown that the greatest number of attempts to isolate 
T. gondii from the genital tract in women or abortion 
material have been unsuccessful: 1% 14 15 

The explanation for the failure of the method could 


be, for instance, that the concentration of parasites in 


the endometrium is too low to initiate an infection in 
the inoculated anima. or that we have to deal with spe- 
cial strains of T. gondii with low virulence, viability, or 
antigenicity.’ 

In view of the microscopic findings, the results ob- 
tained in the serologic screening of the patients would 
= appear as rather contradictory. The frequency of posi- 
tive serum reactions among the patients with habitual 
abortion was not found to be significantly different 
from that among the patients with sporadic abortion or 
the control patients (Table I). Moreover, the fre- 
quency of Toxoplasma antibodies is in fair agreement 
with the prevalence of 13 per cent observed among 
20-year-old Norwegian recruits, especially when thé 


yearly incidence of seroconversion is equal to 3 to 5 per . 


thousand as observed in a recent study of 10,000 preg- 
nant women from the Oslo area.” Therefore, the ac- 
tual frequency of toxoplasmosis in our country is con- 
siderably lower than in southern Europe (France) but 
comparable with the incidence reported from Lon- 
don." 

Five of the seven women with Toxoplasma-positive 
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endometrium were shown to be serum negative (Table 
III). Since the sera from these five women also have 
been tested at other laboratories,* it would seem un- 
reasonable to suggest that the serologic techniques em- 


, ployed were insufficient, i.e., with respect to the mea- 


surement of small concentrations of antibodies. It 
should also be emphasized that the detection of T. gon- 
dii in tissue from serum-negative patients has also been 
reported by other investigators.^ * * Therefore, this 
observation necessarily raises questions not only about 
the specific properties of the parasite but also about the 
method of transmission and the exact nature of the 
immunologic relationship between the parasite and the 
host. The possibility of sexual transmission of parasites 
has been proposed after demonstration of tachyzoites 
in the seminal fluid.” This was not observed in the 
present study. | 

In conclusion, further investigations seem to be 
necessary in order to definitely settle the question of 
whether the presence of T. gondii in the uterine tissue 
actually is of pathogenetic significance in recurrent 
spontaneous abortions or if the parasites just behave as 
harmless inhabitants of the female genital tract. As in- 
dicated by the present study, such investigations ought 
to be based on a variety of diagnostic methods (im- 
munofluorescence techniques, improved serologic 
methods, tests for cellular immunity, etc.) since con- 
ventional serologic methods and inoculation proce- 
dures may be of limited value in this connection. 


We wish to thank Prof. K. Bjøro and Dr. T. Omland 
for advice and help during the performance of this 
work. 


*Statens Serum. Institut, Copenhagen, Denmark, and 
Institute de Puériculture, Paris, France. 
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Incidence and spontaneous resolution of 


postpartum bacteriuria 


ROBERT V. MARRARO, PH.D., Mayor, USAF, BSC 
ROBERT E. HARRIS, M.D., Pu.D., Cotonet, USAF, MC 


Lackland Air Force Base, Texas 


On the first postpartum day, 53 patients (17.2 per cent) had asymptomatic bacteriuria. 
Spontaneous resolution of bacteriuria occurred in 40 (75.5 per cent) of the 53 patients by ` 
the third postpartum- day—the most appropriate time to identify patients with true 
asymptomatic bacteriuria. (AM. J. OBSTET. GYNECOL. 128: 722, 1977.) 


POSTPARTUM BACTERIURIA (>100,000 colonies 
per milliliter) has been reported to occur for 18.5 per 
cent of patients.’ Prior postpartum studies at our in- 
stitution” ? have shown that 17 and 18 per cent of the 
patients, respectively, have asymptomatic bacteriuria 
(>100,000 colonies per milliliter) on the first post- 
partum. day. However, the. incidence of confirmed 
bacteriuria by repeat cultures for these patients was 
found to vary between 2.7 and 3.0 per cent.” ? Because 
of the low incidence of confirmed bacteriuria, a pros- 
pective study was undertaken to determine if spon- 
taneous resolution of postpartum bacteriuria would 
occur and to ascertain the most appropriate day follow- 
ing delivery upon which to obtain a clinically meaning- 
ful urine culture. | | 


Material and methods 


For purposes of this study, only those patients de- 
_livered vaginally and who remained in the hospital 


for the usual three postpartum days were evaluated. ` 


Catheterized patients or. those receiving antibiotic 
therapy during the first three postpartum days were 
not included. A clean-catch, midstream urine sample 
was obtained from each of 308 patients on the first, 
second, and third days following delivery. An aliquot 
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of the specimen was cultured by the standard cali- 
brated loop-direct streak method.’ Isolates were 
identified with standard techniques.” * For those pa- 
tients with bacteriuria (>100,000 colonies per millili- 
ter) on the third postpartum day, subsequent con- 


'firmatory urine cultures were obtained. All patients 


were instructed tc return to the obstetric clinic if symp- 
toms of urinary tract infection occurred, during the 
period eight weeks post partum. 


Results 


Urine specimens from 308 postpartum patients were 
cultured. Asymptomatic bacteriuria was detected on 
the first postpartum day for 53 of the 308 patients 
(17.2 per cent), on the second postpartum day for 23 
patients (7.5 per cent), and on the third postpartum 
day for 13 patients (4.2 per cent). Subsequent urine 
cultures confirmed persistent bacteriuria for these 
latter 13. patients. Twelve of the 13 patients were 
treated with antibiotics, as indicated by the in vitro an- 
tibiogram studies, prior to onset of symptoms. The 
thirteenth patient returned to the obstetric clinic with 
symptomatic cystitis prior to notification to begin anti- 
biotic therapy. 

Spontaneous resolution was observed by the second 
postpartum day tor 30 (56.5 per cent) of the initial 53 
bacteriuric patients. Additionally, by the third post- - 
partum day, spontaneous resolution was noted for 
an additional 10 patients (18.9 per cent). Thus, these 
data indicated that by the third postpartum day spon- 
taneous resolution of initial bacteriuria had occurred 
for 40 (75.5 per cent) of the 53 patients. 


Comment 


The incidence of bacteriuria on the third post- 
partum day (4.2 per cent) is comparable to the in- 
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cidence of confirmed postpartum bacteriuria previ- 
ously reported at this institution.” ? In the present 
study, by the third postpartum day, bacteriuria 
(>100,000 colonies per milliliter) was found to spon- 
taneously resolve, i.e., no clinical intervention, for 75.5 
per cent of the patients. It would appear from these 
data that urine cultures obtained within 48 hours of 
delivery may reflect local bacterial contamination and 
not true bacteriuria. The reasons associated with this 
contamination may be the result of the anatomic and 
physiologic trauma of the birth process as well as 
difficulty in early postpartum urine collection. There 
may be factors other than these’ which might explain 
our data. However, it was not the purpose of this study 
to determine the site of bacterial shedding from the 
genitourinary tract. l 
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Regardless of the factors involved, if the indication 
to initiate therapy is based upon the urine culture 
obtained on the first, as compared to the third, 
postpartum day, 75.5 per cent of these patients would 
be treated unnecessarily. The present study suggests 
that the most valid urine culture is cbtained on the 
third postpartum day and, if confirmed bacteriuria 
persists, antibiotic therapy should be instituted. It is 
our opinion that this approach for evaluating post- 
partum bacteriuria will: (1) improve patient care, (2) 
avoid unwarranted antibiotic therapy, and (3) elim- 
inate the expenses of both unnecessary postpartum 
urine cultures and prescribed medication. 
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Comparative study of amniotic fluid and maternal 
blood serum human placental lactogen in normal . 


and prolonged pregnancies 
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The levels of human placental lactogen (hPL) were measured. in maternal blood and 


amniotic fluid in normal and prolonged pregnancies. Statistical analysis of the hPL levels 
showed that values rose in both blood and amniotic fluid, reaching maximum levels 
between Weeks 34 and 36 (6.70 ug per milliliter in blood serum, 0.85 yg per milliliter in 
amniotic fluid). Thereafter, there was a decline, a significant fall occuring between Weeks 
40 and 42 dnd in the prolonged pregnancy group (43 weeks and more) (t = 6.9 and 

p « 0.001 in serum levels; t = 3.9 and p < 0.001 in amniotic fluid levels). There was also a 
very close correlation (r = 021; p < 0.005) between maternal blood and amnictic fluid hPL 
levels in normal pregnancies before labor. (AM. J. OBSTET. GYNECOL. 128: 724, 1977.) 


SiNcE 1962, when Josimovich and MacLaren! 
definitely identified and characterized human placen- 
tal lactógen (hPL), many investigators were engaged to 
study this hormone and especially its behavior in ma- 
ternal blood durirg normal and abnormal pregnan- 
cies," ? but there have been limited investigations con- 
cerning the fluctuatioris of hPL in amniotic fluid.9^'4 
The present study was to investigate the fluctuations of 
hPL in serum and amniotic fluid in normal and pro- 
longed pregnancies. 


Material and methods 


The material in the present study is constituted of 
152 cases of normal pregnancies between Weeks 28 
‘and 42 and 35 cases with prolonged pregnancies (43 
weeks and longer). A total of 249 blood and amniotic 
fluid samples were taken. The amniotic fluid samples 
were taken by amniocentesis, before labor. | 
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All of the samples were put in plastic tubes, cen- 
trifuged, and kept in a deep freeze at —20? C., for 
future calculations. All of the calculations of hPL were 
made by using radioimmunoassay techniques. In the 
present study, the Amersham hPL kit was used for 
determination of hPL levels in serum and amniotic 
fluid. 


Results 


The results of the investigation are presented in 
Table T. It was observed that values rose in both mater- 
nal serum and amniotic fluid. A significant fall occur- 
ing between normal pregnancy (40 to 42 weeks) and 
prolonged pregnancy groups (43 weeks and longer), in 
maternal blood serum (t = 6.9; p « 0.001) and amnio- 
tic fluid (t = 3.9; p « 0.001). It was also found that 
there was a very close correlation (r = 021; p « 0.005) 
between serum and amniotic fluid hPL levels in normal 


| pregnancies before labor between 37 and 42 weeks of 
- pregnancy. The relationship between the level of hPL 


in the serum znd amniotic fluid can be expressed by 
the following equation: 


hPL (AF) = 0.536 + 0.03 x hPL (serum). 


It is obvious from the above equation and from Fig. 1 
there is a relationship between the hPL level in amnio- 
tic fluid and maternal blood serum. 
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HPL of maternal. blood serum pg/ml 
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Ammiotic fluid HPL pg/ml 


Fig. 1. Correlation of maternal blood serum and amniotic fluid hPL levels in 123 normal pregnancies 


(37 to 42 weeks). 


Comment 


In recent years, many investigators have shown 
interest in hPL levels during normal'* !$ and abnor- 
mal'*? pregnancies. However, there is limited infor- 
mation about the fluctuations of this hormone in the 
amniotic fluid. 

In this study, determinations of hPL levels were 
made in maternal serum and amniotic fluid in a large 
number of normal and prolonged pregnancies. The 
blood and amniotic fluid samples were taken at the 
same moment in order to achieve comparative values 
of hPL in the two compartments (maternal blood and 
amniotic fluid). In agreement with Spellacy and associ- 
ates,” a significant correlation was found between ma- 
ternal blood and amniotic fluid hPL levels in normal 
pregnancies before labor. 

A small number of investigators believe that there 
are fluctuations of hPL levels during labor.**~** For this 
reason, all samples were taken at the beginning of 
labor. 

Statistically, it was found that there was a significant 


Table I. Mean values of the maternal blood serum 
and amniotic fluid hPL (micrograms per milliliter) in 
in normal and prolonged pregnancies. 











Age groups ' Serum Amniotic fluid 
in gesta- 
28-30 15 3.05 +151 Il 0.59 +0.22 
31-33 16 4.38 +1.19 13 0.65 +0.08 
34-36 40 6.70 +1.77 19 0.85 +0.36 
37-39 48 6.20 +1.90 31 0.80 +0.38 
40-42 91 5.97 +251 76 0.65 +0.37 


43— 39 2.7.5 +1.70 35 0.48 +0.19 


fall of hPL levels in maternal serum in the prolonged 
pregnancy group. The findings agree with those of 
Gusdon,? Varma and associates,’ and Hobbins and 
associates.” The lowering of the hPL levels in amniotic 
fluid found in the prolonged-pregnancy group has not 
previously been reported, and for this reason it is im- 
possible to show any comparisons in this paper. 
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instrumentation. The DYNAFROST utilizes revolutionary micro-valve 
technology* to bring you a compact, lightweight instrument with all controls 
integral to the probe. Just a flick of your thumb to freeze, defrost or shut 

off, precisely. The slim probe allows maximum visibility. A full complement of 
tips is available, interchangeable with other Dynatech models. 
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WARRANTY. A new safety hose adds to your peace of mind, and the 
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three tips — $750! 


Write or call today for more information or to arrange a demonstration by 
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‘Before prescribing, please consult complete product 
information, a summary of which follows: 


Indications: Nonobstructed urinary tract infections (mainly 
cystitis, pyelitis, pyelonephritis) due to susceptible organ- 
isms (usually E. coli, Klebsiella-Aerobacter, Staph. aureus, 
P. mirabilis, P. vulgaris). IMPORTANT NOTE: In vitro 
sensitivity tests not always reliable; must be coor- 
dinated with bacteriological and clinical response. Add 
aminobenzoic acid to follow-up culture media. Increas- 
ing frequency of resistant organisms limits usefulness 
of antibacterial agents, especially in chronic and recur- 
rent urinary infections. Maximum safe total sulfonamide 
blood level, 20 mg/100 ml; measure levels as variations 
may occur. 


Contraindications: Hypersensitivity to sulfonamides; infants 
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less than 2 months of age; pregnancy at term and during 
the nursing period. 


Warnings: Safety in pregnancy not established. Do not use 
for Group A beta-hemolytic streptococcal infections, as 
sequelae (rheumatic fever, glomerulonephritis) are not pre- 
vented. Deaths reported from hypersensitivity reactions, 
agranulocytosis, aplastic anemia and other blood dys- 
crasias. Sore throat, fever, pallor, purpura or jaundice may * 
be early indications of serious blood disorders. CBC and 
urinalysis with careful microscopic examination should be 
performed frequently. 


Precautions: Use cautiously in patients with impaired renal 
or hepatic function, severe allergy or bronchial asthma. - 
Hemolysis, frequently dose-related, may occur in glucose- 
6-phosphate dehydrogenase-deficient patients. Maintain * 
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adequate fluid intake to prevent crystalluria and stone 
formation. 
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*anemia, purpura, hypoprothrombinemia and methemo- 
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tions: Headache, peripheral neuritis, mental depression, 
convulsions, ataxia, hallucinations, tinnitus, vertigo and in- 
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somnia; Miscellaneous reactions: Drug fever, chills and 
toxic nephrosis with oliguria and anuria. Periarteritis nodosa 
and L.E. phenomenon have occurred. Due to certain chem- 
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High cure rate is achieved in monilial 
vaginitis with the topical regimen 
employing BETADINE Microbicides: 


BETADINE SOLUTION 
BETADINE VAGINAL GEL 


(povidone-iodine) 


BETADINE DOUCHE 


Easy-to-follow regimen 

In the office, swab the cervix and 
vulvovaginal area with BETADINE 
Solution which is promptly and 
decisively microbicidal. Prescribe 
BETADINE Vaginal Gel (povidone- 
iodine), one applicatorful of which is 
to be inserted each night, followed 
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Douche in therapeutic concentration. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. In more 
resistant cases, the regimen may 
have to be continued through 1 or 2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa and do not stain skin and 
natural fabrics. 


Lethal to other vaginal 


pathogens too 

The broad-spectrum microbicidal 
action of BETADINE Microbicides 
kills not only monilia, but also Trich- 
omonas and Hemophilus vaginalis. 
Unlike exclusively antimonilial agents, 
the BETADINE MICROBICIDES 
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VAGINITIS REGIMEN is not contra- 
indicated when Trichomonas or H. vag- 
inalis is present. 

BETADINE Microbicides kill both 
gram-positive and gram-negative 
bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 


vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific vaginitis. 


Purdue Frederick 
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BETADINE: Douche Kit 


For douching in the BETADINE Microbicides Vaginitis 
Regimen, you can now prescribe BETADINE Douche 
Kit for a complete douching system, or BETADINE 
Douche 8 oz. for use with a gravity-flow douche bag or 
bulb syringe. 





BETADINE Douche Kit contains: 

(1) BETADINE Douche concentrate for making the 
douche solution 

(2) Comfortable-to-use, squeezable, plastic syringe 
bottle 

(3) Anatomically-correct cannula 

(4) Instruction booklet 
— Complete, ultra-modern, convenient 
douching system 
— Provides the benefits of microbicidal 
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MEDSONICS 
ULTRASOUND > 
STETHOSCOPE® 


Doppler 
Model FP3A 


Detects fetal life early in preg- 
nancy (9-12 weeks) e Con- 
firms fetal life throughout 
pregnancy @ Assesses rate and 
rhythm of the fetal heart dur- 
ing labor @ Pocket size; small, 
light and durable € Stetho- 
scope style headset for privacy 
and isolation from background 
noise @ Jack for second head- 
set permits patient or col- 
league to listen € Operates at 
an ultrasound frequency of 
2.25 MHz * Powered by a 
single long-life, replaceable 
battery @ Two simple controls; 
on-off switch and volume. 


PRICE $375 


Price includes one stethoscope 
style headset, carrying case, 
battery, coupling gel and in- 
structions. Extra headset is 
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amajornew work... 


Pathology of the . 
Female Genital 


BZ *8  Editedby Ancel Blaustein . 
New York University School of Medicine 
Contributors: 


Murray R. Abell, Bradley Bigelow, Ancel Blaustein, Rita Blaustein, John Bonnar, Herbert J. Buchsbaum, E. Cotchin, Bernard 
Czernobilsky, Charles H. Debrovner, Rita Demopoulos, Felix de Narvaez, Alex Ferenczy, Eduard G. Friedrich, Jr., Arthur L. 
Herbst, Jan Langman, June Marchant, Luigi Mastroianni, Lila E. Nachtigall, Stanley Robboy, Laszlo Sarkozi, Robert B. 
Scully, Lawrence R. Shapiro, Lewis Shenker, B.L. Sheppard, A. Talerman, James E. Wheeler, A.J. White, Edward J. Wilkinson 


1977. xx, 897p. 1206 illus. 39 four-color figures. cloth $48.50 
ISBN 0-387-90180-9 


The most comprehensive reference text on gynecologic and obstetric pathology presently available, Pathol- 
ogy of the Female Genital Tract is replete with all the exceptional and outstanding features of the existing 
literature. The thirty-nine chapters, critically selected by the editor, were assigned to an outstanding group 
of contributors who achieved consistency and coordination in all closely related fields. 






The book includes topics which do not appear in other available texts such as clear cell adenocarcinoma of 
the vagina, tumors of the ovary in children, animal models of ovarian and uterine tumors, pathology of in- 
fertility, and comparative tumors of the uterus and ovary in the animal kingdom. 


Over 1200 illustrations complement the volume and many electron micrographs provide an additional per- 
spective to tissue studies. Pathology of the Female Genital Tract should prove an invaluable reference to 
obstetricians, gynecologists, pathologists and students training in these fields. 


The Pathology of the Human Placenta 
By Kurt Benirschke and Shirley Driscoll 


Reprint from Handbuch der speziellen pathologischen Anatomie und Histologie, v. 7/5 


1974. vii, 520p. 321 illus. cloth $57.00 
ISBN 0-387-03735-7 


“To describe this text as the best book on the pathology of the placenta is to bestow inadequate praise, for it is the only 
modern work on the subject and very likely the finest book on the human placenta published during the last few decades. 
__ I believe the word ‘masterpiece’ may be applied literally to this volume—an extraordinary work that correlates anatomic 
pathology with current developments in endocrinology, cytogenetics, and immunology.” 

American Journal of Obstetrics and Gynecology 1968 


Histopathology of the Endometrium 


By G. Dallenbach-Hellweg 

Second Revised and Enlarged Edition 

Translated from the German by F.D. Dallenbach 
1975. xi, 325p. 142 illus. 2 color plates. cloth $53.40 
ISBN 0-387-07215-2 

From the reviews of the first edition: 


“The entire topic is excellently handled by the author. The illustrations are mostly of the highest quality 
amd well described. . . .This work serves as a bridge between clinicians and pathologists, and is highly recom- 
mended to all those interested in the histopathology of the endometrium.” 

Acta Cytologica 1972 . 
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e Optimal ECG Signal with Only 1% mm Tissue Penetration 

e Virtually no dislodgment...No interruption in Monitoring 

e Minimal Dilatation...No Amnioscope...No Introducer 

e Includes Universal Electrode-to-Leg-Plate Connector (not shown) 


Unique Needle oon Locks i in imet Exposed Points Just Autoclave and Use Again — 
Positive spring tension holds the A Minimum of 20 Times. 
Copeland electrode in place during Copeland electrodes may be resterilized 
vaginal examination. No fetal trauma by autoclaving and used again and 
observed in 5,000 monitored fetuses— again. Each electrode can be resterilized 
Ghosh, A.K. & Tipton, R.H., Lancet and used to monitor at least 20 patients. 


i:1075 (May 15) 1976. 


Price: Compare Electrode costs 
$32.00 if purchased singly 100 patients monitored with disposable 
$29.50 each in lots of five electrodes (assuming no electrode losses) $375.00 


100 patients monitored with Copeland 


Reusable electrodes (assuming 20 uses 
per electrode) $147.50 


Save $227.50 
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COMPREHENSIVE PRENATAL VITAMIN FORMULA 
WITH MINERALS 


NATAFORT is a high-potency vitamin 

preparation with minerals, with special e 

emphasis on the support you know is 

important for your pregnant patients. 

ll antianemia factors: iron and folic acid 

B calcium, 350 mg; and vitamin C 

O B-complex vitamins: niacinamide, vitamins 
B, , B, B4, and Bj; 

[] óther vitamins and minerals to help you 
support your patients’ nutritional needs 
during pregnancy 


Prescribe just one NATAFORT Tablet daily. 




































Each Natafort Tablet represents: 


Vitamin-A (acelatel (1,8 Trig) ic cso cndccccsh o ideae our hne ovs 6,000 IU* 
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Magnesium (as magnesium oxide) .............. eere 1.7 mg 
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iron (as ferrous fumarate).............. eee eorr ener rn nnne 65 mg e 


Usual dose: One tablet daily 


* IU- International Units 

+CAUTION — Folic acid may obscure pernicious anemia; the 
peripheral blood picture may revert to normal while neurological 
manifestations remain progressive. 


CAUTION — Federal law prohibits dispensing without prescription. 
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Interrelationship between glomerular filtration rate 


and renal transport of sodium ard chloride 


during fetal life 
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JEAN E. ROBILLARD 
CHRISTINE SESSIONS 

ROLAND L. KENNEDEY 

LISE HAMEL-ROBILLARD 

FRED G. SMITH, Jr. 

lowa City, Iowa, and Montreal, Quebec, Canada 


The maturation of the glomerular filtration rate (GFR) and the interrelationship between the 
. GFR and the renai transport of sodium and chloride have been evaluated during the last 
- trimester of gestation with the use of long-term experiments in fetal lambs. An increase in 
GFR (milliliters per minute) parallel to the increase in fetal body weight was demonstrated; 
however, no significant change was shown when the GFR (milliliters per minute per 
kilogram of fetal body weight) (1.141 + 0.079) was related to fetal body weight or 
gestational age. There was a constant increase in sodium and chloride reabsorption 
(microequivalents per minute) during the last third of gestation. This increase in sodium and 
chloride reabsorption was less than the increase in GFR (milliliters per minute) before 129 
days but became higher than the rise of GFR (milliliters per minute) after 129 cays of 


gestation. (AM. J. OBSTET. GYNECOL. 128: 727,1977.) 


MATURATION OF kidney function during fetal life has 
not been studied systematically because of the techni- 
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cal difficulties of maintaining the fetus in an ideal 


. physiologic environment. Presently, the long-term ex- 


periments in fetal sheep, described by Gresham and 
associates,’ permit us to study, without surgical and 


'' anesthetic stresses, the development of the fetal renal 


function. 

More recently, with the use of a short-term experi- 
ment in fetal sheep,” we showed that the glomerular 
filtration rate (GFR), expressed as milliliters per min- 


_ ute, increased significantly during the last third of ges- 
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tation whether it was related to the gestational age, the 
tetal body weight, or the fetal kidney weight. However, 
there was no significant increase in GFR, expressed as 


‘milliliters per. minute per kilogram of fetal body 


weight, when it was related to gestational age, fetal 
bedy weight, or fetal kidney weight. 
The efiiceny< oF see ida kidney tubule i in the reab- 
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Table I. Summary of arterial blood values 


PCO: (mm. Hg.) . Po (mm. Hg) 





Na* (mEq.ÍL.) CE (mEq./L.) 
Mean 7.37 43.67 23.28 143.7 104.3 
Range 7.30-7.40 35.9-48.3 19.2-30.2 136.3-151.7 95.1-115.2 
S.D. 0.02 2.95 3.03 4.68 6.04 
S.E. 0.004 0.63 0.66 0.95 1.35 
No. 24 24 21 24 21 


Table II. Summary of clearance values 














GFR 










Cus] Cor í 
ml./min./ GFR X . GFR X 
ml.Imin. + S.E. Kg. 100 (%) 100 (%) 


32 103 1.16 0.23 1.16 149.58 8.47 5.34 n = Bais 
107 1.11 60.06 0.96 147.00 12.20 7.60 - T see 
112 934 0.21 1.71 318.70 12:65 3.84 s _ ane 
33 103 : 1.34 0.02 1.34 169.84 17.91 9.55 199.31 12.29 9.10 
34 107 1.15 29] 0.06 1.91 303.06 5.94 1.90 250.31 9.64 0.99 
45 130 2.96 1.16 0.31 0.39 160.79 8.87 5.26 115.85 9.84 9.32 
47 125 2.16 2.39 0.06 1.11 299.89 30.51 9.24 2976 . 85.90 13.68 
48 120 1.84 298 0.95 “1.61 . $63.06 43.57 . 10.67 265.83 18.17 6.30 
194 2.19 3.00 0.14 1.49 418.12 , 27.72 6.20 299.08 5.79 1.84 

49 110 1.97 1.531 0.03 1.08 183.57 ' 6.01 3.20 138.23 4.77 3,98 - 
50 9] 0.66 0.90 0.94 1.85 119.02 9.36 7.99 88.76 4.84 5.11 
. 51 140 3.77 245 0.57 0.64 335.85 21.98 6.12 953.97 0.63 0.24 
52 134 3.00 2934 9.08 0.77 999.31 28.69 8.71 218.48 11.87 5.17 
58 195 2.15 9.78 | 0.09 1.29 337.95 48.41 19.66 256.97 8.15 3.05 
128 2.38 244 0.91 1.02 319.67 50.59 13.64 274.95 6.95 9.45 
129 9.47 9.94 0.12 0.90 289.07 48.53 14.41 21976 19.41 8.39 
. 55 100 0.99 0.80 0.95 0.87 108.35 6.28 5.97 85.95 4.38 4.75 
, 103 1.02 0.65 0.14 0.64 83.04 10.96 11.69 63.09 6.78 9.69 
56 108 1.99 177 0.09 1.45 239.53 15.80 6.97 164.99 9.41 5.49 
131 2.75 4.75 0.83 1.72 693.55 27.45 3.78 465.56 5.94 1.92 
57 119 1.78 9.11 0.02 1.18 971.10 30.40 10:08 196.28 24.85 11.23 
141 3.87 281 0.31 0.72 399.10 16.90 4.02 273.00 4.50 1.60 
58 98 0.84 11S (0.06 1.40 160.61 11.39 6.52 120.60 7.10 5.55 
59 134 2.95 239 0.28 0.80 337.51 20.82 6.77 249.13 11,17 4.96 





GFR: Glomerular filtration rate. R: Amount of electrolytes (Na* or Cl”) reabsorbed. E: Amount of electrolytes (Na* or CV) 
excreted. C/GFR x 100: Percentage of filtered electrolytes (Na* or CI) excreted. 


sorption of electrolytes was also studied previously in a Methods 


short-term fetal experiment. Alexander and associates? 
and Perry and Stanier* demonstrated that, as the fetus 
matured, the total solute concentration in the urine 


` decreased and the fractional rates of sodium and 


chloride reabsorption of the filtered load increased 

continuously in parallel, as gestation advanced. 
However, all of these studies were done in shori- 

term fetal experiments where the fetal renal function 


might be altered considerably by stress and hypoxia. | 


The present work was designed to study, in long-term 
experiments in fetal sheep in a steadv state, the mat- 
uration of the GFR and the interrelationship between 
the GFR and the renal transport of sodium and 
chloride during the last trimester of gestation. 


A total of 24 long-term experiments were carried out 
in 16 fetal lambs between 91 and 141 days of gestation. 
The intrauterine fetal weight and gestational age were 
estimated according to the equations formulated by 
Gresham and associates.! 

Log fetal weight (g) ^ log birth weight 
(grams) — 0.0153 x At 


where At represents the time difference in days. (1) 


Gestational age (days) = (log fetal weight 
(grams) — 1.4208)/0.0153. (2) 
Surgical procedures. Each pregnant ewe was denied 
food for 48 hours before fetal operation. General anes- 
thesia, with a mixture of 1.0 per cent halothane, 40 per 
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Fig. 1. Variations in GFR (milliliters per minute) in relation to fezal body weight and gestational age. 


cent oxygen, and 60 per cent nitrous oxide, was given 
by an endotracheal tube. After a midline incision, the 
tip of the pregnant uterine horn was exposed, and, 
with care taken to avoid damage to adjacent cotyle- 
dons, the hind leg of the fetus was located and deliv- 
ered through a 4 cm. incision in the uterine wall and 
the fetal membranes. After withdrawal of as much am- 
niotic fluid as possible and placement in a sterile bowl 
containing 1 Gm. of ampicillin, polyethylene catheters 
(PE 90) were passed into the femoral vein and artery 
and advanced for a distance of approximately 5 cm. 
Through the same incision, the umbilical cord was then 
located by palpation and a small segment near its fetal 
insertion was exposed. The urachus was identified and 
ligated distally, and an Fr. 3% infant feeding tube was 
inserted and advanced approximately 4 to 6 cm. into 
the fetal bladder. The sight of urine flowing in the 
catheter indicated that the urachal catheter was well 
located. All three catheters were secured with silk su- 
ture ligatures and a drop of methyl-2-cyanoacrylate* 
was applied for tissue adhesion. The hind limb was 
replaced, and the fetal membranes, uterine cavity, and 
abdominal wall were closed in separate layers with 1-0 
catgut sutures. Thereafter, all catheters were exter- 


*Eastman 910 Adhesive, Eastmzn Chemical Products, Inc., 
Kingsport, Tennessee. 


iorized through a subcutaneous tunnel and placed in 
a cloth pouch on the flank after which the abdominal 
skin was closed. 

Following operation, the ewe was kept in a restricted 
area and fed a standard diet. The animal was usually 
standing and eating within one hour after operation. 
Ampicillin (1 Gm. every eight hours) and streptomycin 
(500 mg. daily) were given intramuscularly for the first 
three days following operation. A recovery period of at 
least 120 hours was required before any experiment 
was carried out, It has previously been shown that re- 
covery of fetal renal function from the stress of opera- 


' tion can take between three and six days.' 


Physiologic studies. In each fetal lamb, one to three 
experiments were done at different times during gesta- 
tion. In each experiment the GFR was determined by a 
constant infusion (0.1 ml. per minute) into the fetal 
femoral vein of '?I[-sodium iothalamate* (approxi- 
mately 0.1 4C per minute per kilogram). An equilibra- 
ton of atleast 60 minutes was allowed prior to the first 
clearance period. Each clearance period varied be- 
tween 15 and 30 minutes, and at least three periods 
were completed in all fetuses. Blood was sampled from 
the fetal femoral arterial catheter at the midpoint of 
each clearance period. Urine was obtained from the 


*Glofil, Abbott Laboratories, North Chicago, Illinois. 
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Fig. 2. Variations in GFR (milliliters per minute per kilogram) in relation to fetal body weight and 


gestational age. 


free end of the urachal catheter positioned to create a ` 


slight negative pressure in the fetal bladder and to pre- 
vent urine loss via the urethra. At che end of the exper- 
iment the venous and arterial catheters were flushed 
with 5 ml. of 0.9 per cent saline in water containing 100 
U. of heparin and closed with a three-way stopcock. 
The urachal catheter was simply closed with a three- 
way stopcock which restored the urine flow via the 
urethra in the amniotic cavity. 

Analytical methods. 'I-sodium iothalamate was 
counted ih blood and urine samples with a gamrha 
spectrometer. * Sodiuni concentrations were measured 
by flame photometry? and chloride concentration by 
potentiometric titration. Blood for pH, Pco;, and Po; 
measureinent was collected anaerobically in heparin- 
ized glass syringes and immediately determined with 
the appropriate pH. Pcos, and Po; electrodest at 3€? C. 

Data analysis. For statistical analysis, Student's un- 
paired t test was employed. The term "significant" is 
used throughout the paper to describe changes with a 
|. total p value of less than 0.05 iri a two-sided significance 
limit. The regression lines wére determined with the 
least-squares formula. The results are presented as 
mean + standard error. 


Results 


Arterial blood and plasma values for all experiments’ 


are eran: in Table I. There are no significant 


Beckman gamma 300 system, Beckman Instruments, Inc., 


Fullterton, California. 


tRadiometer PHM 72 MK 2 acid-base analyzer, Radiome- 
ter Co., Copenhagen, Denmark. 


variations in plasma sodium and chloride concentra- 
tion during gestation. A summary of all clearance de- 
terminations for each experiment is presented in Table 
II. 

GFR. A significant positive correlation in GFR (mil- 
liliters per minute) when related to. fetal body weight 
(r = 0.60, Fig. 1, 4) and to gestational age (r = 0.68, 
Fig. 1, B) was observed. Asshown in Fig. 1, C, when the 
values for GFR (milliliters per minute) are divided in 
three groups of fetuses at different stages of gestation 
(«115 days, 115 to 129 days, 7129 days), there is a 
significant increase in the mean GFR (milliliters per 
minute) for fetuses less than 115 days of gestation ver- 
sus those between 115 and 129 days and over 129 days 
of gestation. However, in tne last part of gestation, the 
increase in GFR (milliliters per minute) seems to reach 
a plateau and be nonsignificant between the group of 
fetuses of 115 to 129 days and those over 129 days (Fig. 
1, C). 

No significant correlatión, increase, or decrease is 
shown when GFR (milliliters per minute per kilogram) . 
is related to feta: body weight (Fig. 2; 4) or gestational 
age (Fig. 2, B) or when tlie values for GFR (milliliters 
per minute per kilogram) are divided in the. three 
groups of distinct gestational age (Fig. 2, C). The mean 
value for GFR (muliliters per minute per kilogram) i 1S 


1.141 + 0.079. 


Renal transport of sodium and chloride. When 
reabsorption of sodium (Ryat) and chloride (Re) is ex- 
pressed as microequivalents per minute, there is a con- 
stant rise in the reabsorption of these two electrolytes 


from 91 to 141 days of gestation. However, this in- 


<a 


- 
4 


Volume 128 


` Number 7 


«1l5days 115-129days »129 days 

140 i 

130 
ie 
9 
E 120 
2 110 
nc 

1a p<0, P mls y M 

Wu RS 


p<0 idis ram Laka -< 


FEng+ 9o 


Eng» peq/mi GFR 
o tn o th 


0.3 


Chas ml/min 


= p<0; aay 2. 005 > 


0.3 
n=l} nzr nz& 


Fig. 3. Renal sodium values in relation to gestational age. R: 
Reabsorbed. E: Excreted. FE: Percentage of filtered sodium 
excreted. C: Clearance. 


crease is not proportional to the rise in GFR (milliliters 
per minute) for the same period of time. Up to 129 
days of gestation, reabsorption of Na* was increased to 
82 per cent and that of CI to 91 per cent when the 
respective rises of GFR were 91 and 101 per cent, 
hence, 10 per cent greater than the concomitant tubu- 
lar reabsorption increase of these two electrolytes. 
However, after 129 days, the respective increases were 
12 and 6 per cent, therefore higher than the concomi- 
tant 3 per cent rise in GFR (milliliters per minute). 
Accompanying the significant rise in GFR (milliliters 
per minute) up to 129 days o gestation (Fig. 1, C), 


there is, as shown in Fig. 3, a significant decrease in’ 


Lud 
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— Fig. 4. Renal chloride values in relation to gestational age. R: 


Reabsorbed. E: Excreted. FE: Percentage of filtered chloride 
excreted. C> Clearance. 


Ry,-, from 133.2 to 127.8 wEq per milliliter of 
glomerular filtrate, and a significant increase in the 
amount of sodium excreted (Ey,t), from 8.90 to 15.81 
p.Eq per milliliter of glomerular filtrate. There is also a 
significant rise in the percentage of filtered sodium ex- 
creted (FEys+), from 6.12 to 10.92 per cent, and in the 
clearance of sodium (Cae), from 0.074 to 0.278 ml. per 
minute. After 129 days, when the GFR (milliliters per 
minute) increases very slowly (Fig. 1, C), there is a 
significant increase in Rya+ (127.8 to 138.6 wEq per 


` milliliter of glomerular filtrate) and a significant de- 
" crease in Ena (15.81 to 8.22 wEq per milliliter of 


glomerular filtrate), in FEya+ (10.92 to 5.61 per cent), 
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Fig. 5. Plot of reabsorbed sodium (Ruat) versus reabsorbed 
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and in Cya+ (0.278 to 0.141 ml. per minute) (Fig. 3). 
These changes in the capacity of the fetal kidney to 
transport sodium were also seen with the transport of 
chloride. As demonstrated in Fig. 4, up to 129 days of 
gestation, there is a decrease in Rer (101.0 to 96.5 Eq 
per milliliter of glomerular filtrate) and a rise in the 
excretion of chloride (Ec) (5.82 to 7.02 Eq per milli- 
liter of glomerular filtrate), in the percentage of its 
filtered excretion (FEq-) (5.84 to 6.84 per cent), and in 
its clearance (Ccr-) (0.061 to 0.163 ml. per minute). 

However, these modifications in Rer, Ec, and 
FEq-s up to 129 days are not statistically significant. 
After 129 days of gestation, there is a nonsignificant 
rise in Rer4 (96.5 to 99.3 wEq per milliliter of glomeru- 
lar filtrate) and a nonsignificant decrease in Eq (7.02 
to 2.54 Eq per milliliter of glomerular filtrate). How- 
_ ever, there is a significant decrease in FEq- (6.84 to 
2.46 per cent) and in Cer (0.163 tc 0.053 ml. per min- 
ute). 

Nevertheless, in the last part of gestation, the 
modifications in the renal transport of chloride parallel 
the changes seen in the renal transport of sodium. 
Moreover, there is a significant correlation between 
Ryat and Rer (r = 0.55) (Fig. 5), between Eyna+ and Egr 
(r = 0.47), between FEya+ and FEcr (r = 0.52), and be- 
tween Cy4« and Cor (r = 0.51). 


Comment 


Investigators? * ^ * have recently begun to measure 


renal clearances in fetal experimental animals. In the 
-short-term experimentation, anes:hetic and surgical 
stresses as well as the limited time available before 
the condition, of the animals deteriorates may have 
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influenced the final results. In order to circumvent 
such problems, Gresham and collaborators’ have de- 
veloped a long-term experiment in which renal func- 
tion may be monitored in the fetus during a steady 
state and over a period of several days or even weeks. 
The use of the long-term experiment in the fetal model 
in the present study gave us the opportunity to investi- 
gate, during.a steady state, the development of the 
GFR and the interrelationship between GFR and the 
renal transport of sodium and chloride during fetal 
life. 

The results of the present investigation concur with 
those of a previous study undertaken by our group in 
a short-term experiment in that there was no increase 
in GFR expressed as milliliters per minute per kilo- 
gram) when related to gestational age or fetal body 
weight while an increase in absolute GFR expressed as 
milliliters per minute was present. The increase in GFR 
(milliliters per minute) also corresponds to the increase 
in kidney weight since there is a parallel development 
of kidney weight and body weight. 

These results differ from those of previous studies 
undertaken by Alexander and Nixon’ in a short-term 
experiment in sheep and by Buddingh and associates? 
in a long-term experiment where it was reported that 
the GFR (milliliters per minute per kilogram) increased 
toward the end of. gestation. In fact, in the present 
study, there appears to be a slight although nonsig- 
nificant decrease in GFR (milliliters per minute per 
kilogram) at the end of gestation. The present findings 
also show that the fetal GFR is 1.141 ml. per minute 
per kilogram + 0.079 (S.E), which is in agreement 


| with results of a previous study by Gresham and associ- 


ates! where the GFR measured with inulin was 1.05 ml. 
per minute per kilogram + 0.05 (S.E.). _ 

From these results, ccntrary to what occurs im- 
mediately after birth where the increase in GFR is dis- 
proportionately higher than the concomitant growth 
rate of the kidney or body weight, it is demon- 
strated that during fetal life the fetal GFR increases at 
the same rate as the fetal body weight, as was previ- 
ously suggested.” Active neogenesis of glomeruli, in- 
complete morphologic maturation of glomeruli, and 
the functional tmmaturity of renal hemodynamics have 
been proposed? as possible factors to explain this dif- 
ference in the maturation of GFR before and after 


birth. 


This study also demonstrates that the variations in 
the clearance, reabsorption, urinary excretion, and 
fractional.excretion rates of sodium and chloride paral- 
lel each other during the last third of gestation. These 
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results are in agreement with those of previous studies 
with short-term? and long-term! experiments in fetuses 
where it appears that sodium and chloride reabsorp- 
tion corresponds closely during fetal life. 

It is also shown that clearance and fractional rates of 
sodium and chloride excretion tend to increase along 
with the increase in GFR (milliliters per minute) before 
115 days of gestation, reach their peak between 115 
and 129 days, and thereafter decrease while GFR in- 
creases very slowly. In the study by the Denver group,’ 
using long-term experiments, it was shown that in four 
fetuses the fractional rates of sodium excretion in- 
creased from 2 per cent at 122 days to a value of 20 per 
cent at 129 days. No other determinations were done 
after 129 days in that study. However, in a short-term 
study with fetal sheep, Alexander and co-workers? 
showed that there was a rapid decrease in the fractional 
rate of sodium excretion after 129 days of gestation, as 
observed in the present study. 

From the present results, it appears that the prenatal 
renal maturation may be divided into two phases. The 
first one is characterized by the fact that the increase in 
the fetal GFR (milliliters per minute), in fetuses less 
than 130 days of gestation, is 10 per cent more rapid 
than the concomitant increase in sodium and chloride 
reabsorption expressed as microequivalents per min- 
ute. During the second phase, in fetuses over 130 days 
of gestation, the tubular reabsorption capacity for 
sodium and chloride expressed as microequivalents 


per minute increases at a faster rate (3 per cent) than . 


the increase in GFR (milliliters per minute). 

These results may suggest that a functional glo- 
merulotubular imbalance is present during fetal life. 
Previous studies in newborn animals suggested that 
morphologic glomerulotubular imbalance, as shown 
by Fetterman and colleagues,” is paralleled by a 
functional glomerular!* P? or tubular! preponderance. 
However, recent evidence does not support this hy- 
pothesis of a functional glomerulotubular imbalance. 
Solomon,!* Spitzer and Brandis,? and Horster and 
Valtin,? using micropuncture studies, showed in 
different newborn animal models that functional 
glomerulotubular balance in superficial proximal tu- 
bules is maintained throughout the entire period of 
postnatal renal maturation. Since micropuncture 
studies are not actually available for comparison in 
fetuses, and since the present study was not designed to 
study glomerulotubular balance, it is not possible, at 
this time, to state whether or not the present results 
represent functional glomerulotubular balance or im- 
balance. 


Fetal GFR and renal transport of sodium and chloride 733 


Factors other than glomerulatubular imbalance may 
explain this limitation of tubular function during fetal 
life. It is possible that development of the reabsorptive 
process may be controlled by an increase in the number 
of functional units or by maturation of cellular reab- 
sorptive mechanisms or by both. It is also possible that 
relatively limited renal tubular blood flow or a shunting 
at the postglomerular level during early gestation may 
produce an increase in the amount of sodium and 
chloride excretion when glomerular filtration increases 
up to 129 days of gestation. Also, the low arterial Pos 
normally found during fetal life’? which is associated 
with high hemoglobin affinity? may have decreased 
the supply of oxygen to the transport system and lim- 
ited the rate of net tubular reabsorption. A close re- 
lationship has been made evident between total sodium 
reabsorption and oxygen consumption by the kidney 
of adult experimental animals.?? . 

The normal state of high extracellular volume that. 
exists during fetal life?" may not completely explain 
the modifications in sodium and chloride reabsorption 
observed during fetal life. However, 1t may play a role 
in maintaining a high rate of fractional excretion of 
sodium and chloride from early in gestation until term. 
It was recently demonstrated that the fetal kidney is 
able to increase bicarbonate and sodium reabsorption 
with the contraction of the fetal extracellular volume.” 

Simultaneous events such as modification in renal 
arterial pressure, renal vascular resistance, and venous 
pressure, redistribution in renal blood flow, and varia- 
tions in filtration fraction are factors known to have 
effects on urinary sodium excretion. However, the 
role of these physical factors in sodium and chloride 


homeostasis during fetal life is still unknown and re- 


mains to be investigated. 

The possibility that the increase in the plasma pro- 
tein concentration toward the end of gestation? may 
influence the increase in sodium reabsorption during 
fetal life remains speculative. However, it was demon- 
strated in adult experimental animals that there is a 
significant increase in tubular reabsorption of sodium 
when peritubular capillaries are microperfused with 


hyperoncotic solution.” 


Finally, the activity of the renin-angiotensin- 
aldosterone system, the effect of alpha- and beta- 
adrenergic stimulation, and the role of prostaglandins 
in the fetus, as well as hormonal factors originating 
from the placenta, need to be evaluated to determine 
their effect on the renal homeostasis of sodium and 
chloride during gestation. 

In summary, the present study shows that the in- 
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crease in GFR expressed as milliliters per minute 1s 
parallel to the increase in fetal body weight and the 
simultaneous increase in fetal kidney weight, confirm- 
ing previous results." It also suggests that there is a 


constant increase in sodium and chloride reabsorption . 


REFERENCES 


. Gresham, E. L., Rankin, 1 H. G., Makowski; E. L., Mes- 


chia, G., and Battaglià, F 
1972. 


. ©.: J. Clin. Invest. 51: 149, 


. Robillard, J. E., Palas. C., Sessions, C., Burmeister, 


L., and Smith, F G., jr.: 


Am. J. OBSTET. GYNECOL. 122: 
601, 1975. 


. Alexander, D. P., Nixon, D. A., Widdas, W. F., and Wohl- 


zogen, F. X.: J. Physiol. 140: 14, 1958. 


. Perry, J. S., and Stanier, M. W.: J. Physiol. 166: 344, 1962. 
. Berry, S. W., Chappell, D. G., and Barnes, R. B.: Ind. 


Eng. Chem. Anal. Ed. 18: 19, 1946. 


. Cotlove, E., Trantham, H. V., and Bowman, R. L.: J. Lab. B 


Clin. Med. 50: 353, 1958. 


. Alexander, D. P., and Nixon, D. A.: Nature 194: 483, 


1962. 


f Smith, F. G., Jr., Adams, F. H., Borden, M., and Hilburn, 


J: AM. J. OBSTET. GvNEcor. 96: 240, 1966. 


. Buddingh, F., Parker, H. R., Ishizaki, G., and Tyler, 


W. 5.: Am. J. Vet. Res. 32: 1993, 1971. 


. Edelmann, C. M., Jr.: Pediatrics 51: 854, 1978. 
. Kleinman, L. L, and Lubbe, R. J.: J. Physiol. 225: 395, 


1972. 


. Horster, M., and Valtin, H.: J. Clin. Invest. 50: 779, 1971. 
. Fetterman, G. H. ; Shuplock, N. A., Philipp, F. J., and 


Gregg, H. S.: Pediatrics 35: 601, 1965. 


August 1, 1977 
Am. J. Obstet. Gynecol. 


- 


from early gestation to term. This increase in sodium 
and chloride reabsorption is inferior to that of the GFR 


. before 129 days and superior to the latter after 129° 


days of gestation. 


14. 


‘15, 
16. 
17. 
18. 


19. 


20. 
2]. 
99. 
23. 
24. 


25. 


Edelmann, C. M., Jr.: Proceedings of the Fourth Interna- 
tional Congress on Nephrology, Stockholm, 1969, Basel, 
1970, vol. 1, $. Karger AG, pp. 22-28. 

Edelmann, C. M. , Jr. and Spitzer, A.: J. Pediatr. 75: 509, 
1969. 

Arant, B. S. E Edelmann, C. M., Jr., and Nash, M. A. 

Pediatr. Res. 8: 638, 1974. 

Solomon, S.: Biol. Neonate 25: 340, 1974. 

Spitzer, A., and Brandis, M.: J. Clin. Invest. 53: 279, 
1974. ` 

Kirschbaum, T. H., and DeHaven, J. C.: in Assali, N. S., « 
editor: Biclogy of Gestation, New York, 1968, vol. 2, 
Academic Press, Inc., pp. 143-187. 

Hess Thaysen. J., Lassen, N. A., and Munck, O.: Nature 
190: 919,.1961. 

Friis-Hansen, B.: Pediatrics 28: 169, 1961. 

Widdowson, E. M.: m Assali, N. S., editor: Biology of 
Gestation, New York, 1968, Academic Press, Inc., pp. 
1-52. 

Robillard, J. E., Sessions, C., Burmeister, L., and PHI 
F. G., Jr.: Pediatr. Res. In press. 

Klahr, S., and Slatopolsky, E.: Arch. Intern. Med. 131: 

780, 1973. 

Brenner, B. M., Falchuk, K. H., Keimowitz, R. I., and 
Berliner, R. W.: J. Clin. Invest. 48: 1519, 1969. 


LE d 


Placental transfer of cholesterol into the human fetus 


DON S. LIN* 
ROY M. PITKIN 
WILLIAM E. CONNOR* 


Iowa City, Iowa 


In order to study the matemal-fetal transfer of cholesterol in human subjects, a tracer dose 
of cholesterol-4-4C was given intravenously to a woman three months precnant some 13 
days before therapeutic abortion and sterilization were performed. Serial maternal blood 
samples were obtained thereafter until the date of the operation to determine the decay of 
cholesterol radiospecific activity in the plasma. Fetal and maternal tissues were analyzed 
for cholesterol and radioactivity. As in previous subhuman primate: studies, the significant 
amount of radioactivity found in fetal tissues indicated considerable transfer of the 
cholesterol-4-'*C molecule from the mother into the fetus. All of the radioactivity in the fetus 
was found only in the cholesterol molecule: The cholesterol specific activity (S.A.) of the 
combined fetal tissues was 42 per cent of the S.A. of the maternal serum. With the 
assumption that the fetal-maternal "back-transfer" of isotopic cholesterol a5ross the 
placenta is low, our calculations indicated that over the period of 13 days 20.7 per cent of 
the fetal cholesterol was derived from maternal sources. The mean flux rai ie of cholesterol 
into the fetus was 458 ug per day. The cholesterol contents of the fetal organs were 20 
and 29 mg. per gram of cried tissue for liver and brain, respectively. Desmosterol, a 
precursor of cholesterol biosynthesis, constituted 2 per cent of the brain s:erols. (AM. J. 


OBSTET. GYNECOL. 128: 735, 1977.) 


WHETHER THE CHOLESTEROL of the fetus is trans- 
ferred from the maternal circulation or synthesized de 
novo has been a question which has intrigued many 
investigators over the past 25 years. Earlier studies led 
to contradictory conclusions.” ? Recently, however, ex- 
perimental data from various animal species have indi- 
cated that, although some species variation exists, a 
considerable quantity of fetal cholesterol is derived 
from the maternal circulation." We? have recently 
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verified this point in subhuman primates during the 
last half of pregnancy. 

As a continuation of these aniinal studies, the pres- 
ent experiment was designed to examine the pla- 
cental transfer of cholesterol in the human subject. A 
tracer dose of cholesterol-4-"C was administered be- 
fore therapeutic interruption of pregnancy, and the 
cholesterol content and radioactivity were measured in 
maternal serum and tissues and fetal tissues. The per- 
centage of fetal cholesterol derived from the maternal 
circulation and the rate of maternal-fetal transfer were 
then calculated. The data of the present study demon- 
strated that the cholesterol molecule is transferable 
across the placenta into the fetus in the human subject. 


Material and methods 


The subject was a 34-year-old woman, para 4, who 
was admitted to the University of Iowa Hospitals in 
December, 1971, requesting interruption of preg- 
nancy. She was evaluated medically and psychiatrically 
and, in accordance with state law and hospital policy at 
that tme. her request was reviewed by the hospital 
Therapectic Abortion Committee. The Committee 
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Table I. The cholestérol specific radioactivity of 
the maternal serum, uterus, and placenta 








Specific radio- . 
acttvity (d.p.m.hng. 
. Cholesterol 


Days after isotope 
injection 








Maternal serum 
cholesterol : 
mI 237 4,017 
2 230 3,726 
4 215 3,010 
5 209 2,632 
6 215 2,306 
7 216 2,037 
12 202 1,396 
13 218 1,234 
Uterus : 8.6 1,555 
Placenta 16.6 1,793 


*T he mass unit of serum cholesterol is milligrams per cent 
and that of tissue cholesterol is milligrams per gram of dried 
tissue. 


approved the request on the basis of a psychiatric opin- 
ion of severe reactive depression with risk of suicide. 


. The duration of pregnancy was not known because . 


the patient had continued to have regular vaginal 
bleeding up until two weeks before her first visit. On 
physical examination the size of the uterus was consis- 
tent with a pregnancy of 10 to 12 weeks' duration. Be- 


cause of the patient's request for permanent steriliza- 


tion, the attending physicians advised, and the patient 
accepted, abdominal hysterectomy as the means of 
therapeutic abortion and sterilization. 

The patient was asked to participate in a research 


project involving the injection of radioactive choles- 


terol. The purely investigative nature of the study and 
its risks were explained to her and her informed, writ- 
ten consent was obtained. This research project had 
been approved by the Human Ethics Committee of the 
University of Iowa College of Medicine. 

Thirteen days before the scheduled operation, the 
patient was given 45 uc of cholesterol-4-'*C* intrave- 
nously. The purity of this compound had been verified 
previously by thin-layer chromatography.’ Isotopic 
cholesterol was dissolved in 5 ml. of ethanol, sterilized 
by passing it through a 0.2 w millipore filter, and di- 
luted in 500 ml. of sterile normal saline. This solution 
was infused intravenously over a one-hour period. 
Fasting venous blood samples were drawn periodically 
until operation. On the thirteenth day after the injec- 
tion of labeled cholesterol, an abdominal total hysterec- 
tomy was performed bv standard operative techniques 
with the use of general anesthesia. Immediately follow- 


ing its removal, the intact uterus was taken to the lab- 


*New England Nuclear, Boston, Massachusetts. 
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oratory where it was opened. The fetal weight was 18.4 
grams, and the crown-rump length was 6.6 cm., values 
consisteùt with the means for pregnancies of 13 weeks 
from the last menstrual period? Samples of fetal tis- 
sues were taken for analysis. 

The cholesterol content of the maternal serum was 
determined by the method of Abell and colleagues.*® 
For the determination of cholesterol radioactivity, the 
serum was saponified with alcoholic potassium hy- 
droxide, and the nonsaponified residue was extracted 
with hexane, dried, and dissolved in 10 ml. of scintilla- 
tion mixture (4 Gm. of 2,5-diphenyloxazole and 0.1 


Gm. of 1,4-bis 2-(5-phenyloxazolyl) benzene in 1 L. of 


toluene). These samples were counted in a Tri-Carb 
liquid scintillation spectrometer* with an efficiency of 
87 per cent. The results were expressed as specific ac- 
tivity (S.A.) in disintegrations per minute (d.p.m.) per 
milligram of cholesterol. 

Fetal tissues were rinsed three times with saline and 
dried under vacuum at 100* C. Dried tissues were 
ground -to a powder and extracted with chloroform- 
methanol.!! A portion of the lipid extract was used for 


. radioactivity counting by the procedure described pre- 


viously; another portion was subjected to cholesterol 
determination by gas-liquid chromatography. These 
analyses were performed on an instrument equipped 
with a hydrogen Hame ionization detector.t The col- 
umn was a 120 cm. glass U-tube, inside diameter 4 
mm., packed with Diatoport $ (80 to 100 mesh), and 
coated with a 3.8 per cent film of SE-30 (methyl- 


siloxane polymer). The temperatures of the column, 


detector, and flash heater were 230, 270, and 300° C., 
respectively. Helium was used as the carrier gas at a 
flow rate of 75 ml. per minute, and the inlet pressure 
was 40 pounds per square inch. 5a-Cholestane was 
used as the internal standard for the analysis. 

In order to demonstrare that the radioactivity in the 
tissue extract was confined to its cholesterol content, we 
subjected the lipids in the tissue extract to thin-layer 
chromatography. The lipids were chromatographed 
on a glass plate (20 by 20 cm.) coated with Silica gel 
0.5 mm. thick. The solvent system was hexane: 
chloroform:ethyl ether:acetic acid (80:10:10:1). 
The band’ of each individual lipid was scraped 
off the plate, and the absorbed lipid was eluted with 
ethyl ether into counting vials. The radioactivity of 
the various lipid bands was then determined. 

That the sterols in the cholesterol and cholesterol 
ester bands of maternal serum and fetal liver were ac- 


*Packard Instrument Co., Downers Grove, Illinois. 


Model 402, F & M Biomedical Gas Chromatography, 
Avondale, Pennsylvania. ij 
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Table II. The cholesterol content and radioactivity of fetal tissues . e we 2 
| | Fetal tissue cholesterol — 
" Mass ' Rádioactivity 
- Dried tissue mg.]Gm. dried ',| — mg.ltotal d.p:m.ltotal - Specific activity 
Tissues weight (mg.) ' tissue , tissue l tissue (d.p.m. Img. cholesterol) 
. Liver, ` 108.2 . 19.7 2.13. | 1,756 824 
Brain* 279.5 ' 29,2 8.16 2,169 266 
Head (minus brain) -ŠILI i 15.0 - eae 2,486 324 
Rest of the body 1,043.8 ` 10.3 | 10.80: ` 8,471 l 784 
Total | :1,942.6 ^ 148 98.76 14,882 518 





*Amounts of 174 and 78 ug of desmosterol were found in the brain and the head (minus the brain), respectively. 


tually cholesterol (5-cholesten-38-o1) was established as. 
follows. "The eluents of the thin-layer chromatography 
plates were hydrolyzed to the free form by saponifica- ` 
tion, converted to the trimethylisilyl ether derivatives . 
of the sterol, and subjected to the gas-liquid chro- 
matography system described earlier. | 


Results 


= The maternal serum cholesterol radioactivity (S.A.) 
declined from 4,017 d.p.m. per milligram one day . 
after isotopic administration to 1,234 13 days after 
isotope injection (Table I). Both the uterus and. 


‘placenta had S.A. values similar to those of maternal 


serum. Considerable amounts of radioactivity (a total 
of 14,882 d.p.m.) were found in the fetal tissues (Table 
I1). The cholesterol S.A. of the entire fetus was .518. " 
This S.A. was only 42 per cent of that of maternal 
serum cholesterol. The fetal brain had the lowest S.A. 
of any tissue, 32 per cent of the liver cholesterol S.A. 
The lipid extracts of maternal serum and fetal liver 


. were fractionated into phospholipids, cholesterol, tri- 


glycerides, and cholesterol esters by thin-layer 
chromatography. The radioactivity of each band was 
determined by the method described earlier. The 
analysis demonstrated that over 97 per cent of the 
radioactivity was contained in the cholesterol and 
cholesterol ester bands. This result suggested that the 


radioactivity was confined only to the sterol nucleus, 


which was transferred intact from the maternal blood. 
across the placenta into the fetal blood and tissues. 
The lipids in the eluates of the cholesterol bands 


_from thin-layer plates were further identified as only 


cholesterol by gas-liquid chromatography. Single peaks 
with the same retention time as that of a pure. choles- 
terol standard were found. ' l 
The cholesterol contentsof fetal tissues were 20 and - 
29 mg. per gram of dried weight for liver and brain, 
respectively. Small amounts cf desmosterol, a precur- 


sor in cholesterol biosynthesis, were found in the pram | 


and head (Table II). 


The fetal cholesterol derived from the maternal cir- 

= culation and the maternal-fetal flux rate was calculated 

‘based on the same rationale described previously by 

us and others’? !? with the use of the following re- 
lationship: | 


Total EE E influx (ug) = 
radioactivity (d.p.m. in fetus) 
averaged 5.A. of maternal serum choles- 
terol over the period since labeling 


x 1,000. 


total influx (ug) 


Influx rate (ug choles- — totalinfux (ug). 
~ total period (days) ' 


terol/day) 


For obtaining the average S.A. of maternal serum 
chólesterol, we plotted the eight determined values in 
this 13- -day period on semilog paper. The S.A. of each 
day until the day of operation was then averaged. 
With the assumption of negligible "back-transfer" of 
radioactive cholesterol from fetus to mother, as dem- 
onstrated in our’ previous study in the rhesus monkey, 
our calculations indicate that in the period of 13 days. 
tlie cholesterol transferred from the maternal.circula-. 
tion constituted 20.7 per cent of fetal cholesterol (total 
28,764 pg). In other words, the maternal-fetal choles- - 
terol flux raté was 458 ug per day. The rest of the fetal 
cholesterol is derived from maternal transfer before 
isotope injection and/or de novo synthesis. 


: Comment 


In this-study, considerable maternal transfer of 
cholestérol into the human fetus was documented by 


- the finding of maternal cholesterol-4-"'C in the fetal 


tissues. At the time of cesarean section, 18 days after 
, thé injection of cholesterol-4-!*C into the mother, the 
. cholesterol S.A. of the fetal tissues was 42 per cent that 
of the maternal serum. In 1935, Boyd and Wilson" 
concluded that free cholesterol passed from the 
placenta to the human fetus after they had found a 
higher cholesterol value in umbilical vein blood than in. 
‘umbilical artery blood. Previous iso:opic studies of 
maternal-fetal cholesterol transfer in the human sub- 


, 
. 
* 
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ject have involved the second and third trimesters of 
pregnancy. With the daily feeding of tritiated choles- 
terol to women four to five months pregnant for four 
to 17 days, Plotz and associates’ found that the S.A. of 
fetal liver cholesterol varied from 3 to 55 per cent that 
of maternal blood. This variability could have been 
caused by the serious complications in the patients 


studied. The placental transfer of cnolesterol was also 


observed in two term anencephalic fetuses to whom 
isotopic cholesterol had been given three to eight days 
before delivery.!® The S.A. of the fetal plasma was 6 to 
18.5 per cent that cf maternal plasma. Our study in- 
volved individual tissue as well as whole-body mea- 
surements of the fetus of a physically healthy woman in 


. early pr egnancy. 


In our previous animal studies, a single dose of 
isotopic cholesterol given to pregnant rabbits and 
monkeys eight to 18 days before parturition resulted in 
ratios of fetal liver to maternal serum cholesterol S.A. 
of 32.0 and 55.5 per cent, respectively." 7 In the 
present study of a fetus early in pregnancy, the ratio of 
the cholesterol S.A. cf fetal liver to maternal serum was 
66 per cent, a figure not very dissimilar to the ratios 
found in these animal studies. These data point to the 
fact that cholesterol is transferred through the placen- 
tas of all animal species studied, including human sub- 
jects. 

According to our calculations, the average ma- 
ternal- fetal cholesterol transfer rate over 13 days in the 
ear ly gestation period was 458 ug per day. This conclu- 
sion was based on the assumption that there was no loss 
of isotopic cholesterol from the fetus during the period 
of study. When fetal cholesterol requirements for 
growth are considered, it seems logical that a growing 


"fetus would retain most or all of the sterol accumu- 


lated. In fact, in earlier experiments in the rhesus 
monkey, we ascertained that the cholesterol flux was 
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predominantly from mother to fetus.’ It is likely that 


the fetal-maternal "back-transfer" of cholesterol in the 
human subject also mav be iow. Under these conditions 
(the low “back-transfer” of cholesterol from the fetus 
and the dilution of isotopic cholesterol transferred 
from the maternal circulation by the fetal cholesterol 
pool), the loss of isotopic cholesterol from the fetus 
during the period of study may indeed be minimal. 


"Therefore, the transfer rate determined in this study 


represents the minimum rate of transfer of cholesterol 
from the maternal circulation over a 13 day period to a 
first-trimester human fetus. Since the flux rate from 
the fetus to the maternal compartment was not obtain- 
able with the design of the present study, the net trans- 
fer of chclesterol (algebraic sum of the flux rate of both 
directions) is not directly known. 

. The cholesterol content of the fetal liver in our study 
was of the same crder as that for adult human subjects. 
However, the fetal brain had much lower concen- 
trations. It contained 0.4 Gm. of cholesterol per 100 
Gm. of wet weight against reported values of 1.9 Gm. 
for the same amount of tissue in the adult.!* A similar 
lower value was reported by Beumer.'® Two per cent of 
the total brain sterols was found to be desmosterol, a 
precursor in cholesterol biosynthesis. As reported by us 
and other investigators, desmosterol contributed 5 to 7 
per cent of total sterol in the brains of chick embryos 
nine to 15 days old. ? Studying human fetuses 200 to 
240 days old, Fumagalli and Paoletti” found that 3 to 6 
per cent of the fetal brain sterol was desmosterol. Our 
results indicate the presence of desmosterol in the 
brain of a three-month-old human fetus as well. Ap- 
parently the biosynthesis of cholesterol in the fetal 
brain occurs continuously throughout pregnancy. Plotz 


. and colleagues? have: documented the synthesis of 


brain cholesterol in the human fetus after the injection 
of glucose-'*C to pregnant women. 
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Abruptio' placentae and perinatal death: 


A prospective study 


RICHARD L. NAEYE, M.D. 
WILLIAM L. HARKNESS, Pu.D. 
JESSICA UTTS 


Hershey and University Park, Pennsylvania 


Abruptio placentae caused 3.96 perinatal deaths per 1,000 births in a large prospective 
Study. Intrapartum but not prepartum maternal hypertension was observed in the fatal 
cases. Decidual necrosis at the placental margin and large placental infarcts were the most 
characteristic placental abnormalities. The decidual necrosis was correlated witn maternal 
cigarette smoking and low pregnancy weight gains in the abruption placentae cases. The 
fetuses and neonates who died had a pattern of growth retardation characteristic of 
antenata! undernutrition, indicating that poor maternal nutrition during pregnancy may have 
contributed to the genesis of the abruptio placentae. (Am. J. OBSTET. GYNECOL 128: 740, 


1977.) 


ABRUPTIO PLACENTAE is initiated by hemorrhage 
into the decidua basalis which then splits, leading to 
separation of the portion of the placenta adjacent to 
the split. The disorders with which it has been associ- 


ated, trauma, uterine tumors, hydramnios, short um- 


bilical cords, and congenital anomalies, will explain 
only a very small proportion of the premature separa- 
tions." * Maternal hypertension which damages uterine 
and decidual arteries could explain many more of the 
cases but its role is uncertain because not all inves- 
tigators have found the frequency of hypertension to 


be significantly increased in pregnancies that end with: 


abruptio placentae." ? The present study analyzed - 


these and manv other factors that might be involved in 
abruptio placentae by utilizing the data available in a 
large prospective study of pregnancy. 


Patients and methods 


The Collaborative Perinatal Project of the National 
Institute of Neurological and Communicative Disor- 
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ders and Stroke provides a unique opportunity to 
study the pathogenesis of abruptio placentae prospec- 
tively. It followed the course of 53,518 pregnancies 
in 12 hospitals affiliated with United States medical 
schools between 1959 and 1966 and recorded events of 
gestation, labor, delivery, and the neonatal period.* ? 
The senior author of the present paper reviewed the 
clinical and postmortem material, including micro- 
scopic sections, from the 3,987 unsuccessful pregnan- 
cies and infant deaths. Four specially trained techni- 
cians reviewed microscopic sections from the 31,494 
well-preserved placentas. Nonroutine abnormalities 
were checked by the senior author. 
After the first trimester of pregnancy, enough in- 
formation was available to give 86 per cent of the 
deaths a prime diagnosis intended to identify the dis- 
order that initiated the course to death. One hundred 
and thirty-eight stillbirths and 74 postnatal deaths were 
placed in the abruptio placentae category when inspec- 
tion showed an adherent retroplacental clot with de- 
pression or disruption of the underlying placental tis- 
sue or when there were otherwise classical clinical 
findings including external or occult bleeding, in- 
creased firmness of the uterus, and death between 20 -> 
weeks of gestation and the twenty eighth postnatal day 
with evidence of hypoxia including aspirated squames 
and petechiae on the surface of the visceral organs." ? 
The uterus was often tender. | 
Efforts were made tó determine if maternal weight 
gains were optimal in the pregnancies that ended in 
fatal abruptio placentae. To do so, a bar graph was 
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WEIGHT CHANGE DURING PREGNANCY 


Fig. 1. The distribution of abruptio placentae cases in various 
maternal weight gain categories. The actual distribution in the 
present study is compared with a distribution based on opti- 
mal maternal gains for gestational ages for the same cases. 


constructed to compare the distribution of the present 
d abruptio placentae cases in various maternal weight 
gain categories with a distribution based on optimal 
weight gains for gestational ages of the same cases (Fig. 
1). Optimal weight gain was considered to be 24 
pounds at term. This and intermediate values for 
shorter gestations were derived from the published 
- works of Niswander and Gordon? and Hytten and 
Leitch.® 
Placental weights and body measurements from 
well-preserved cases were recorded from clinical charts 
and pathologists’ records. We calculated these weights 
and measurements in percentages cf mean values for 
infants of the same gestational age from the study who 
survived.’ 


Statistical methods 


Details of over 1,000 demographic, hereditary, so- 
cial, medical, and postmortem variables analyzed in the 
study have been previously published.” ? The chi- 
square test in two-way contingency tables was used at a 
probability level of 0.1 to reduce the variables to a 

. smaller group which might have biological significance 
for abruptio placentae. Cases in which observations 

. were missing for a particular variable were excluded 
only in analyses involving that variable, so that the 
statistical analyses were basec on the entire data set. 

A log-linear model analysis of contingency tables was 
carried out on the smaller set of variables. The interre- 
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Table I. The relationship of various maternal factors 
to perinatal deaths caused by abruptio placentae 






Perinatal 
mortality 
rate 








Facter value 


Seizures by gravida 
Presert 8.1 
Absent 3.7 SEM 
Lowest Hemoglobin (Gm. 90) 
«8.0 15.3 
8-9.9 4.3 «0.001 
29.9 3.4 
Pregnancy weight gain (over.37 weeks’ gestation) (pounds) 
0-9 1.6 
10-19 0.9 «0.1 
>19 | 0.6 
Cigarettes per day 
None 3.3 
` 1-10 4.7 «0.06 
11-20 5.2 
Over 20 5:2 
Intrapartum hypertension 
Present 6.7 - 
Absent 3.9 TEQUE 
Sex of infant | 
Male 4.7 
Female 3.3 RS 
No. of previous abortions 
3.3 
] 4.6 
9.9 018 «0.023 
>3 4.4 
No. of prior perinatal deaths 
0 3.0 
l 9.4 
2-3 8.5 <0.001 
>3 22:2 
No. of prior preterm deliveries 
0 2.9 
l 6.7 <0.001 
2-3 8.5 
>3 


lationships of all possible pairs of these variables were 
determined on the frequency of perinatal death due to 
abruptio placentae. Tests for zero three-factor interac- 
tion were performed in the resulting three-way contin- 
gency tables. Variables which had a significant in- 
fluence on the frequency of fatal cases of abruptio 
placentae without having significant interactions with 
other variables are found in Table I. Variables which 
had interactions of possible significance are found in 
Figs. 2 to 7. 


Results 


The perinatal mortality rate due to abruptio placen- 
tae was 3.26/1,000 births in the study. This made the 
disorder the second most frequent cause of perinatal 
death in the Collaborative Perinatal Project. The dis- 
order had peak frequencies between 20 and 29 weeks 
and after 38 weeks of gestation (Fig. 8). 
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Fig. 2. Abruptio placentae was more common in cigarette 
smokers than in nonsmokers who made clinic visits for pre- 


natal care. 
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Fig. 3. The effect of smoking on necrosis of the decidua 
basalis at the margin of the placenta was greatest at the earlier 
"gestational ages in abruptio placentae cases. 
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Fig. 4. The effect of smoking on necrosis of the decidua 
basalis at the margin of the placenta was greatest in the cate- 
gory of lowest maternal gestational weight gain in the abrup- 
tio placentae cases. 
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Fig. 5. The effect of smoking on necrosis of the decidua 
basalis at the marg:n of the placenta was augmented by ma- 
ternal anemia in abruptio placentae cases. 
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Fig. 6. Decidual necrosis at the margin of the placenta was 
more frequent in cases in which the mother had experienced 
previous fetal and neonatal losses. This effect was potentiated 
by heavy smoking during pregnancy. 


Maternal weight gain and fetal growth. Maternal 
weight gain was markedly suboptimal in a large pro- 
portion of the pregnancies that ended with perinatal 
death due to abruptio placentae (Fig. 1). There was an 
associated retardation of placental and fetal growth. 
Mean placental weights were 14 per cent lighter, mean 
body weights were 8 per cent lighter, mean body 
lengths were 3 per cent shorter, and mean head cir- 
cumferences were the same as those in the surviving 
contro] infants of the same gestational age. 

Gestational factors. In no case was there a history of 
external trauma to explain fatal abruptio placentae, 
but some of the 2.2-fold increase in deaths associated 
with epilepsy may have been due to trauma (Table 1). 
There was nearly a fivefold increase of fatal cases of 
abruptio placentae in mothers who had a hemoglobin 
level of 7.9 Gm. per cent or less recorded during preg- 
nancy (Table 1). Some of these low hemoglobin values 
were the consequence of acute bleeding associated with 
the placental separation. The anemia in 11 of the 
gravid women was corrected by the administration of 
oral iron. There were no cases of megaloblastic anemia 


in the patients with abruptio placentae. 


There was a 1.7-fold increase of abruptio placentae 


‘in gravid ‘women with intrapartum diastolic blood 


pressures over 90 mm. Hg and systolic pressures over 
140 mm. Hg. This hypertension was an intrapartum or 
very late gestational event because no significant in- 
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Fig. 7. Large placental infarcts were most common in 
cigarette smoking mothers who had experienced prior spon- 
taneous abortions. 


crease in the frequency of hypertension was recorded 
in the fatal cases of abruptio placentae during prenatal 
visits before delivery. There was also no increase of 
placental infarcts in the patients with abruptio placen- 
tae and intrapartum hypertension, another indication 
that the hypertension was short duration. 

The trimester in which a mother registered for pre- 
natal care had no influence on the frequency of deaths 
from abruptio placentae, but gravid women who made 
many visits for prenatal medical care had the lowest 
perinatal mortality rates from the disorder (Fig. 9). 
This may have been due to better nutrition since those 
who made more visits had greater weight gains. At 
term, gravid women who had gained 9 pounds had 
made an average of 6.2 prenatal clinic visits; those who 
gained 10 to 19 pounds, 7.1 visits; and those who 
gained over 19 pounds, 7.2 visits. At each gestational 
age, gravid women with high weight gains had lower 
perinatal mortality rates due to abruptio placentae 
than did women with lower weight gains (Table I). 

The number of perinatal deaths due to abruptio 
placentae was higher in cigarette smokers than in 
nonsmokers (Table I). This difference was enhanced if 
mothers who had no prenatal visits were excluded 
from the analysis (Fig. 2). Hydramnios, race, educa- 
tional level, diabetes mellitus, and econornic status had V 
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Fig. 8. Distribution of abruptio placentae cases by gestational 
ages. 


no significant influence on perinatal deaths due to 
abruptio placentae, but male babies were more likely 
to die than female babies (Table I). This excess of male 
deaths was found with about equal frequency in fetuses 
and neonates. There was no significant increase of fatal 
cases of abruptio placentae with increasing maternal 
age or parity, but there were large increases when a 
mother reported prior unsuccessful pregnancies and 
preterm deliveries (Table I). Mothers with uterine 
leiomyomas had twice the frequency of fatal cases of 
abruptio placentae as did those without leiomyomas. 
Of the mothers with perinatal deaths due to abruptio 
placentae, 21 per cent developed at least mild evidence 
of hemorrhagic shock following the abruptio placentae 
but none died. The use of oxytocin either to induce or 
to augment labor had no effect on the frequency of 
fatal cases of abruptio placentae. | 

Placental abnormalities. Fatal abruptio placentae 
cases had an increased frequency of thrombosed ar- 
teries and necrosis ot the decidua basalis, particularly 
at the margins of the placenta (Table II). Large recent 
infarcts and stromal fibrosis in the terminal villi were 
the most striking abnormalities in the parenchyma of 
the placentas. The various lesions had a' similar fre- 
quency whether the infants were macerated, were 
fresh stillborn, or died in the neonatal period. None of 
the fatal cases of abruptio placentae had an umbilical 
cord less than 20 cm. long so none of the cords were 
considered to be abnormally short. 

In fatal cases of abruptio placentae, decidua] necrosis 
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Fig. 9. At each gestational age, there was a lower frequency of 
fatal cases of abruptio placentae in gravid women who made 
a large number of clinic visits than in those who made fewer 
visits. 


at the placental margin had about twice the frequency 
when the gravid patient’s weight gain was under 10 
pounds as when weight gains were over 19 pounds. 
The decidual necrosis was most common in the 
heaviest smokers. This association was greatest at the 
lower gestational ages and in pregnancies in which the 
gravid patient had a low weight gain, was anemic, or 
had a history of prior unsuccessful pregnancies (Figs. 3 
to 6). The association in cases of abruptio placentae of 
large placental infarcts with smoking was entirely in 
those who had a history of prior spontaneous abortions 
(Fig. 7). 

Normal pregnancies also had a positive correlation 
between smoking and decidual necrosis at the margin 
of the placenta. The smokers had a 8.6 per cent fre- 
quency and, the nonsmokers had a 7.4 per cent fre- 
quency of decidual necrosis at term when the gravid 
women were normotensive and had a weight gain over 
20 pounds (P « 0.23). The frequencies of large infarcts 
in the two groups were 5.0 and 3.9 per cent 
(P « 0.001). The normal pregnancies also had a posi- 
tive correlation between low pregnancy weight gain 
and decidual necrosis but not between low weight gain , 
and placental infarcts. Normotensive, nonsmoking 
gravid patients who had gained less than 10 pounds at 
term had a 9.6 per cent frequency of decidual necrosis 
at the placental margin while those who had gained 
over 20 pounds had a frequency of 7.3 per cent 
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Table II. The frequency of placental Simonides] in perinatal deaths due to Edi placentae compared 
with the frequency of such abnormalities in infants who survived 


.- Control cases 


Placental abnormality 


Decidua 
Fibrinoid in arterial walls 
Thrombosis in arteries 
Basalis at margin of placenta 
Necrosis 
Anfiltration of neutrophils 
Infiltration of lymphocytes 
Basalis in central areas of placenta ^^ 
_ Necrosis . 
` Infiltration of neutrophils : 
Infiltration of lymphocytes 
Capsularis 
Necrosis : 
Infiltration of neutrophils ; 
Infiltrations of lymphocytes 
Villi 
Stromal fibrosis terminal villi 
Gross infarcts, 3 cm. diameter 
Gross irifarcts, 3 cm. diameter 
Microscopic infarcts 


with surviving 


infants (96)... 





15.2 Er. t 31.1- 


l Cases with 
infant death 
due to abruptio 
placentae (%) P value 
19 f BY <0.005 
09 . 5 ow AS «0.001 
83 5 29.6 «0.001 
15:9 . ^" 25.9 «0.008 
369 36.3 0.1 
| 9.4 «0.001 
8:0 19.3 «0.001 
.966 . ^ 39.5 MEE 0.1 
129 — 18.9 <0.06 
27.0 38.2 | «0.1 
52.2 > |. 519 | 0.1 
107 «=~. 39.1 | «0.001 
32 - . 127 «0.001 
18.0 ^ 16.5 0.1 
^. «0.001 





(P « 0.01). Large infarcts had frequencies of 5.1 and 
4.5 per cent in the two groups (P 0.1). . "m 


Comment 


Findings in the present study indicate that several 
traditional explanations for abruptio placentae play a 


‘minor role in the disorder while some seldom consid- 


ered factors may make a major contribution to its 
genesis. Short umbilical cord, hydramnios, and abdom- 
inal trauma will explain only a few cases of the disorder 
whereas primary placental abnormalities appear to 
have a major rolė. The two placental lesions ‘most 


strongly associated with abrüptio placentae were ne- . 


crosis of the decidua basalis at the margin of the 


placenta and large placental infarcts. Some of the in- : 
farcts were old but most were recent. In most cases the 
infarcts probably served as a nidus for initiating the : 
separation, but other infarcts were probably secondary  ' 


to the separation, the infarcted area having lost contact 


, with the well-oxygenated maternal blood. The infarcts 


were most common just before term, an indication that 
most were probably the cause rather than the bo 
quence of the abruptio placentae. » 

Decidual necrosis may well be the more common le- 
sion leading to abruptio placentae, particularly at the 
earlier gestational ages. When it develops at the pe- 


riphery of the placenta, it is in à position to initiate a - 
. premature separation of the organ. In some instances 


the decidual necrosis may be secondary to the abruptio 
placentae, but we believe in many cases it. is primary 


because it was so strongly associated with smoking and 
low maternal weight gain in both the abruptio placen- 


‘tae and non-abruptió placentae cases. The frequency 
. of the necrosis increased with the number of cigarettes 


smoked each day, an association augmented by mater- 
nal anemia. This raises the possibility of a hypoxemic 
or ischemic origin of the necrosis. The administration 
of nicotine to pregnant. rhesus monkeys appears to 
cause vasoconstriction in the uterine circulation.? Such 


vasoconstriction could be responsible for the decidual 


nécrosis, particularly at the margin of the placenta 
where a relative stasis of blood flow may exist? 

The relationship between smoking and decidual ne- 
crosis was much greater around midgestation than late 
in pregnancy, raising the possibility that smoking may 
contribute to the excessive losses experienced earlier in 
gestation by women who smoke.” Heavy smoking also 


‘augmented both the frequency of decidual necrosis at 


the placental margin and large placental infarcts in 
cases. of abruptio placentae in which mothers had a 
history of previous unsuccessful pregnancies. Thus, 
smoking may play a role in the repeat abortions and 
fetal losses experienced by some women through these 


mechanisms of placental damage. 


There was no increase in large placental infarcts in 


fatal abruptio placentae cases in which the mothers 
_.were hypertensive at the time of delivery. This suggests 


that the hypertension. was of short duration because 
such infarcts are common in women who are chron- 
ically 2 pertensive during pregnancy.!! In fact, there 

x “4 
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was no increase in the frequency of prelabor maternal 
hypertension recorded in the fatal cases of abruptio 
placentae in the present study. Therefore, the in- 
creased hypertension recorded during labor in fatal 


cases of abruptio placentae likely reflected the conse- 


quences of rather than caused the abruptio placentae. 

There was an inverse relationship between the num- 
ber:of maternal visits for prenatal medical care and 
mortality rates from abruptio placentae. Nutritional 
advice given during the clinic visits may have had some 
role in the prophylaxis. Gestational weight gains were 
suboptimal in a high proportion of the pregnancies 
that ended with fatal abruptio placentae. The infants 
who died were undergrown for their gestational age 
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Unconjugated estriol and 15a-hydroxyestriol 


in complicated pregnancies 


ALBERT D. NOTATION, Pu.D. 
GEORGE E. TAGATZ, M.D. 


Minneapolis, Minnesota 


Simultaneous determinations of unconjugated estriol and 15a-hydroxyestriol (E;) levels in 
maternal serum were studied serially to ascertain the relative usefulness of these estrogens 
as indicators of fetal welfare. Complicated pregnancies included 16 patients with 
pre-eclampsia and/or hypertension, six patients with severe Rh-isoimmunization, 12 
patients with diabetes mellitus, of which four had vascular disease, three patients with fetal 
death in utero, and three twin pregnancies. Retrospective analysis failed to indicate a 
Clinically useful role for serum E, determinations in the evaluation of fetal welfare during 
high-risk pregnancies. (AM. J. OBSTET. GYNECOL. 128: 747, 1977.) 


EsTRIOL (£3) ASSAYS are used extensively for the 
evaluation of fetoplacental function in high-risk preg- 
nancies. Theoretically, 15a-hydroxyestriol (estetrol, 
Fy) concentrations might be a more sensitive indicator 
of fetoplacental function; cross-sectional studies com- 
paring E; and E, in serum! and studies evaluating E; in 
serum? !! and urine? ê were promising. We investi- 


gated the possible usefulness of estetrol assays as a 


more sensitive indicator of intrauterine fetal distress! 
for the following reasons: 

l. Significant 15a-hydroxvlase activity, which is nec- 
essary for E, formation, has been found regularly 
only in the fetus and the neonate.*~* By contrast, al- 
though the majority of E; production in late pregnancy 
originates in the fetoplacental unit, the maternal pro- 
duction of E; is also increased during pregnancy. 


2. The E; molecule is not as susceptible to further _ 


metabolism (hydroxylation) in vivo? as is the less com- 
plex Es molecule. | 

3. Preliminary cross-sectional studies demonstrated a 
relatively greater increase in E4 concentration as com- 
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pared to E; concentration as pregnancy progressed to 
term 

In this study, unconjugated E; and E, levels were 
determined by radioimmunoassay simultaneously in 


serial samples of maternal serum. In some patients, 


concomitant measurements of serum "total estrogens" 
(TE) by radioimmunoassay and urinary E by gas- 


liquid. chromatography were obtained to establish ' 


further the relative clinical usefulness of these estrogen 
assays. 


Materíal and methods 


Patient selection and management. Patients were se- 
lected from the University of Minnesota and affiliated 
hospital obstetrics clinics. A total of 34 patients with 
various pregnancy complications were studied: 16 pa- 
tients had pre-eclampsia and/or hypertension; six pa- 
tients had severe Rh-isoimmunization; 12 patients had 
diabetes mellitus—eight patients had Class A, B, or C 
diabetes, and four patients had Class D, F, or T dia- 
betes (White's classification).’ Each of these pregnan- 
cies terminated with a live-born infant; there were no 


. neonatal deaths. Additionally, three patients with fetal 
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deaths in utero and also three twin pregnancies were 
studied. Most high-risk pregnancies were managed ac- 
cording to the clinical course and the results of urinary 
estriol determinations and oxytocin challenge tests 
(OCT's; serum estrogen data were analyzed retro- 
spectivelv. D 

Blood samples were obtained serially during the last 
trimester of pregnancy from all patients studied. 
Serum (5 to 10 ml.) was separated and frozen at —20? 
C..until assayed. Controls consisted of 57 samples ob- 
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Fig. 1. Serum TE levels obtained serially from nine patients 
with uncomplicated pregnancies. A normal range for each 
graph is represented by the shaded areas which outline the 
upper and lower boundaries of the 57 values measured. A 
regression line and its 95 per cent confidence limits have been 
calculated for each series of 57 values.(D)represents levels for 
twin pregnancies. 


. tained from nine healthy patients with normal preg- 


nancy outcomes. : 

Reagents. Nonradioactive estriol was purchased 
from Schwarz/Mann, Orangeburg, New York; estetrol, 
from Steraloids; reagent grade ethyl zcetate, benzene, 
and methanol from Fisher Scientific Co., Pittsburgh, 
Pennsylvania; and Sephadex LH-20, from Pharmacia 
Fine Chemicals, Inc., Piscataway, New Jersey. 6,7-?H- 
estetrol (oH-E4), specific activity 40 Ci per millimole, 
and 2,4,6,7-"H-estriol @H-E3), specific activity 110 Ci 


per millimole, were purchased from New England Nu- | 


clear, Boston, Massachusetts. ‘The antiserum was pro- 
duced by Erlio Gurpide, Ph.D., of the Departments of 
Obstetrics and Gynecology and Biochemistry, Mount 
Sinai School of Medicine, New York, New York. 
Estriol-16,17-dihemisuccinate was conjugated to bo- 
vine serum albumin and used as the antigen to pre- 
pare ovine estrogen antiserum. 

Assay methods. Previous reports from this labora- 
tory have provided detailed information on the assay 
methods used in this study. These include the spec- 
ificity of the antiserum, the limits of error and sen- 
sitivity,” the simultaneous determination of unconju- 
gated E; and E, in maternal serum and amniotic fluid,’ 


and the determination of TE in maternal serum, urine, | 


or amniotic fluid.? 
d 


P 
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Fig. 2. Serum E; levels obtained serially from nine patients 
with uncomplicated pregnancies. A normal range for each 
graph is represented by the shaded areas which outline the 
upper and lower boundaries of the 57 values measured. A 
regression line and its 95 5er cent confidence limits have been 
calculated for each series of 57 values.(T)represents levels for 
twin pregnancies. 


TE were determined by precipitating proteins from 
serum with nine volumes of methanol; dried residues 
from aliquots cf the crude methanolic extract were 
used for radioimmunoassay. The ovine antiserum uti- 
lized in the radioimmunoassay has very high binding 
affinities for ring-D conjugated estrogens but not 
ring-A conjugated estrogens or nonphenolic steroids. 
Estriol, estradiol-178, and estrone bind to the antibody 
with nearly equal efficiency, but E; and epiestriol bind 
with about one hal: the efficiency of Es. The TE values 
are defined as an index of TE content; we previously 
found TE to be proportional to unconjugated E; in 
serum.! 

Simultaneous determination of unconjugated Fs and 
E, in maternal serum was performed. Each sample of 
serum was placed in extraction tubes containing recov- 
ery standards (about 5,000 counts per minute (c.p.m.) 
for “H-E, and abcut 2,000 c.p.m. for *H-E4) and ex- 
tracted three times with ethyl acetate. The dried resi- 
due from the combined ethyl acetate extracts of each 
sample was chromatographed on a Sephadex LH-20 (3 
Gm.) column with benzene: methanol (80:20) solvent. 
Midpeak fractions of each unconjugated estrogen, lo- 
cated by the presence of tritiated recovery standard, 
were separated into aliquots for radioimmunoassay ' 
and recovery measurements. Dried aliquots were dis- 
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solved in 0.25 ml. of solution containing °H-E; (45,000 
c.p.m.) in 0.01M phosphate buffer containing 0.9 per 
cent sodium chloride at pH 7.4, then mixed with 0.5 
ml. of buffered solution containing sheep antiserum 
(1:5,000 dilution) and 1 per cent human male serum. 
Samples were equilibrated in an ice bath for at least 30 


minutes, then mixed with saturated ammonium sulfate ~ 


solution (0.75 ml.) to precipitate protein. The precipi- 
tated protein fraction, which includes equilibrated es- 
trogen antibody (sheep antiserum) saturated with 
bound estrogen, was isolated as a pellet at the bottom 
of the tube by centrifugation at 8,000 g for 30 minutes 
at 4? C. A 0.5 ml. aliquot of the supernatant which 
contained unbound estrogen was extracted with 10 
ml. of toluene solution containing scintillation indica- 
tors, and the extracted estrogen was counted in a 
B-scintillation counter. A calibration curve was con- 
structed by plotting the per cent of unbound radioac- 
tive estrogen in the supernatant versus the amount of 
estrogen in the assay tube. Assay calculations include a 
correction for the radioactive recovery standard intro- 
duced into the serum sample prior to the initial extrac- 
tion. An experienced technician required three days to 
process each eight-sample batch. 


Results and comment 


Assay verification. Although the assays used in this 
study have been verified previously," ê the assay was 
continuously monitored by duplicate and repeat de- 
terminations. The lower limit for the measurement of 
either E; or Ey was considered to be about 0.1 ng. of 
estrogen per milliliter of serum. Measurements were 
obtained below this level, but the results became erra- 
tic. Independent verification of the serum Eg values 
was conducted on randomly selected duplicate samples 
by Dr. J. E. Christner at the Ames Co., Inc., in Elkhart, 
Indiana, where E3 was determined without previous 
chromatographic Isolation with the estriol-specific an- 
tiserum of Lindner. The cross-reactivity of the Lindner 
antiserum with other estrogens present resulted in val- 
ues consistently higher but linearly proportional to the 
Fs values obtained in this study. 

Normal values. Fifty-seven serial samples of mater- 
nal serum were obtained between 0730 and 0830 hours 
from nine patients with uncomplicated pregnancies 
during the thirtieth to the fortieth weeks of gestation. 
"Total radioimmunoassayable estrogens" (TE) are 
presented in Fig. 1; unconjugated estriol (E;), in Fig. 2; 
and uncenjugated estetrol (E4), in Fig. 3: Each patient 
is identified by a single number. For each patient, there 


are apparent fluctuations with a gerieral trend to in- ` 


crease in all estrogen values as pregnancy progresses. 
Sudden large increases in all estrogen levels often oc- 
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Fig. 3. Serum E; levels obtained serially from nine patients 
with uncomplicated pregnancies. À normal range for each 
graph is represented by the shaded areas which outline the 
upper and lower boundaries of the 57 values measured. A 
regression line and its 95 per cent confidence limits have been 
calculated for each series of 57 values.(represents levels for 
twin pregnancies. 


Table I. Summary of estetrol levels in serum from 
patients with pregnancies having normal outcomes 
(complete data are represented in Fig. 3) 






E, (ng. ml. of serum) 











Weeks’ No. of Mean +2S.D. . | Lowest value 
gestation | patients | (95% confidence limits) observed 





a 4 0.63 + 0.46 0.46 
33 7 1.37 + 2.83 ^ 0.59 
25 9 1.57 + 1.43 0.69 , 
26 b 2.58 + 2.26 1.87 
87 8 1.38 + 1.30 0.92 
28 7 1.97 + 2.08 1.02 
29 7 1.50 + 0.94 0.76 
40 8 2.02 + 2.06 1.02 





curred after the thirty-fourth week of gestation. How- 
ever, particularly large fluctuations in the concentra- 
tion of serum E, were observed which could not be 
related to the clinical course of pregnancy. Large indi- 
vidual variations in the concentration of estrogens were 
observed at a given gestational age; however, serial 
concentrations for a given patient tended to maintain a 
consistent (high or low) position within the range of 
values observed for all patients. 

Accepted statistical methods were applied to estab- 
hsh normal ranges: 

l. The regression line and its 95 per cent confidence 
limits were calculated for each set of values. 
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Fig. 4. Maternal serum estrogen levels determined for sam- 


ples taken at 0800 and 2000 hours for comparison. Concomi- 
tant urinary estriol values are presented. Patient L. H. had 
hypertension with superimposed severe pre-eclampsia; Pa- 
tient S. W. had diabetes mellitus, Class F. - 
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Fig. 5. Serum TE levels obtained serially from four patients 
with diabetes mellitus, Class A, B, or C as designated, but no 
vascular disease. The upper and lower boundary (shaded 
areas) and the 95 per cent confidence limits of the regression 
line calculated for the corresponding normal values are 
superimposed for comparison. 


2. The mean value and its 95 per cent confidence 
limits were calculated for each time point in Figs. 1, 2, 


and 3. Mean serum values at the fortieth week of preg- 


nancy are 15.1 + 1.4 (S.E.) ug of TE per 100 ml. of 
serum; 14.3 + 1.5 (S.E.) ng. of Es per milliliter of 
serum; and 2.02 + 0.36 (S.E.) ng. of E, per milliliter of 
serum. NE 
Table I summarizes the serial changes in the serum 
concentration of E4. The lower 95 per cent confidence 
limit (mean + 2 S.D.) would give a value of nearly 0 ng. 
of E per milliliter of serum, when, in fact, 0.46 ng. of 
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Fig. 6. Serum E; levels obtained serially from four patients 
with diabetes mellitus, Class A, B, or C as designated, but no 
vascular disease. Tne upper and lower boundary (shaded 
areas) and the 95 per cent confidence limits of the regression 
hne calculated for the corresponding normal values are 


superimposed fcr comparison. 
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Fig. 7. Serum E, levels obtained serially from four patients 
with diabetes mellitus, Class A, B, or C as designated, but no 
vascular disease. The upper and lower boundary (shaded 
areas) and the 95 per cent confidence limits of the regression 
line calculated for the corresponding normal values are 
superimposed for comparison. 


E, was the lowest value observed in normal pregnancy. 
The upper 95 per cent confidence limit more nearly 
approached the maximum values observed. Thus, for 
purposes of comparison, the range of normal values, 
depicted as the shaded area in these and subsequent 
figures, consists of smooth lines outlining the range of 
actual values observed in normal pregnancies. 
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Table II. Diabetes mellitus: Class A, B, or: C 










Time lapse between - Urinary E; 
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Delivery 








Duration of : 
Fetal weight 





Case last serum estrogen excretion pregnancy 
No.* assay and delivery (mg./24 hr.) .. Modet (weeks) (grams) 
Al. 2 days 20.6, 2 days C/S, mild pre-eclampsia, 38 4,640 
ptd fetal macrosomia 
Bl _ I day 13.4, 1 week ptd C/S, mild pre-eclampsia, 36 2,850 
9.4, 1 day ptd positive, OCT 
B2 I week 38.1, 4 days ptd C/S, Type II fetal bradycardia, 38% 4,200 
intrapartum hemorrhage 
B3 2 weeks 8.4, 30 weeks Induction, NSVD, 38 3,070 
30.3, 36 weeks hydramnios 
Cl 3 days Decreased C/S, decreased urinary Es 36 2,450 
C2 2 weeks Decreased C/S, decreased urinary Es 37% 3,600 
C3 1 day N.D.$ C/S, positive OCT 35 3,200 
C4 3 days No change Induction, NSVD, elected to 36% 3,100 
l induce when L/S ratio 
indicated fetal maturity 
*Letter designates diabetes class. 
1C/S = Cesarean section; NSVD = normal spontaneous vaginal delivery. 
łptd = Prior to delivery. i 
§N.D. = Not determined. l 
Table III. Diabetes mellitus: Class D, F, or T 
Delivery 
Time lapse - i 
between Urinary Es _ Duration of 
Case last serum estrogen excretion pregnancy Fetal weight 
No.* assay and delivery (mg./24 hr.) Modet (weeks) (grams) 
Di l1 day Ft C/S, mature L/S and creatinine, 3637 3,160 
l prior antepartum fètal death 
D2 1 day N.D.§ Repeat C/S, 35 2,680 
i PSROM . 
F 2 days Increased Spontaneous labor, 34ih 2,270 
i Type II fetal bradycardia, (mild RDS) 
emergency C/S 
T 1 day L' 36 


*Letter designates diabetes class. 


C/S; mature L/S, biparietal 


2,920 


1C/S = Cesarean section; PSROM = premature spontaneous rupture of membranes. . 


tF = fluctuating. | 
§N.D. = Not determined. 
IL = Low. 


The normal ranges for estrogen concentrations in 
maternal serum obtained in this study coincide with 
those reported previously from this laboratory and are 
in good agreement with other published values for 
TE,” Es,” and E,.* !! In high-risk pregnancies, many 
of the observed serum E4 concentrations approached 
the lower limit of detection. The variation between du- 
plicate E4 assays increased significantly for values ap- 
proaching the lowest detectable concentration. Thus, 
with low values, the changes in serial E; determinations 
must be relatively larger to be considered significant. 
In samples with low E, concentrations, the Es concen- 


trations remained within the experimentally optimum 
range. 

Fluctuations in serial serum estrogen concentration 
and urinary estriol excretion during normal pregnan- 
cies are substantial. Urinary estriol excretion was found 
to be linearly proportional to the maternal serum con- 
centrations of TE? and E;.! The day-to-day variation in 

urinary estriol excretion is such that a decrease of 35 
per cent of the mean amount excreted during three 
prévious davs is clinically significant. In this study, 
maternal serum E, levels decreased occasionally as 
much as 70 per cent without apparent cause and with 
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Fig. 8. Serum TE levels obtained serially from patients with 
pregnancies complicatec by diabetes mellitus, Class D, F, or T 
as designated, and each with accompanying vascular disease. 
The upper and lower boundary (shaded areas) and the 95 per 
cent confidence limits of the regression line calculated for the 
corresponding normal values are superimposed for compari- 
son. 
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Fig. 9. Serum E; levels obtained serially from patients with 
pregnancies complicated by diabetes mellitus, Class D, F, or T 
as designated, and each with accompanying vascular disease. 
The upper and lower boundary (shaded areas) and the 95 per 
cent confidence limits of the regression line calculated for the 
corresponding normal values áre superimposed for compari- 
son. 


no ill effect observed in the fetus. Similar large in- 
creases in Fy levels occurred in an erratic manner. Such 
large spontaneous fluctuations in E, concentration 
failed to provide the clinician with an interpretable 
trend. 

Twin pregnancies. Estrogen concentrations deter- 
mined in 14 samples from three patients with twin 
pregnancies were generally within the ranges obtained 

rad : 


Y 


* 
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Fig. 10. Serum ŒE, levels obtained serially from patients with 
pregnancies complicated by diabetes mellitus, Class D, F, or T 
as designated, and each with accompanying vascular disease. 
The upper and lower boundary “shaded areas) and the 95 per 
cent confidence limits of the regression line calculated for the 
corresponding normal values are superimposed for compari- 
son. 


for normal singleton pregnancies; one patient had a 
single determination at 31 weeks. These patients are 
identified by the symbol(T)in Figs. 1, 2, and 3. The 
values were not significantly different from those ob- 
tained for normal singleton pregnancies. | 

Diurnal variation. There are conflicting reports re- 
garding the existence of a circadian rhythm in plasma 
estriol levels. A rhythm with lowest levels at 0800 hours 
and highest at 2000 hours was reported. However, 
the absence of regularity in morning-evening differ- 
ences is well documented for plasma E; and plasma 
E. 

Morning (0800 hours) and evening (2000 hours) 
samples were obtained in two high-risk patients de- 
picted in Fig. 4. Serum F and E, levels with con- 
comitant daily urinary estriol values (by gas-liquid 


chromatography} at 35 tc 36 weeks’ gestation are 


shown for Patient L. H. who had hypertension and 
superimposed severe pre-eclampsia; creatinine clear- 
ance was 103 ml. per minute per 1.73 sq. M. Serum 
TE, F5, and F4 levels with concomitant daily urinary 
estriol values at about 34 weeks' gestation are shown 
for Patient S. W. with diabetes mellitus, Class F; 
creatinine clearance was 85 ml. per minute per 1.73 sq. 
M. A consistent relationship between morning-evening 
concentrations of Es, E4, and TE was not observed. 
Diabetes mellitus with no vascular disease. Forty 
serum samples were obtained from eight pregnant pa- 
tients with diabetes mellitus and no clinical evidence of 
vascular disease. TE values are presented in Fig. 5; Es, 
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Fig. 11. Serial serum concentrations of TE, E;, and E, in rela- 
tion to changes in AO.D.439 in amniotic fluid from a patient 
with pregnancy complicated with Rh-isoimmunization. 


in Fig. 6: and E,, in Fig. 7. The time interval elapsed 
from the last determination to the date of delivery, 
urinary estriol excretion data, and notes describing 
each delivery are presented in Table II. 

In two cases, Bl and C3, OCT's were positive. In 
Case B1, E; and E; remained high normal, although 
TE fell 27 per cent and urinary estriol excretion fell 30 
per cent. In Case C3, serum E; decreased by 8 per cent, 
while TE fell 30 per cent; E4 was consistently below the 
normal range throughout pregnancy. Serial assays of 
E, failed to correlate with the positive OCT in Case B l, 
but, in Case C3, persistently low E4 concentrations pre- 
ceded a positive OCT. 

Diabetes mellitus with vascular disease. Forty-seven 
serum samples were obtained from four pregnant 
women with diabetes mellitus complicated by vascular 
disease. TE values are presented in Fig. 8; Ez, in Fig. 9; 
and Ey, in Fig. 10. Additional clinical data for each 
patient are presented in Table III. 

All diabetic patients with vascular disease had serum 
estrogen determinations within two days of delivery. In 
Case D1, with serum TE and E; levels indicating nor- 
mal fetoplacental function prior to delivery, there was a 
persistently low E, level. The fetus was delivered when 
mature and was not in distress. In Case D2, levels of 
serum estrogens were normal, but delivery was ef- 
fected for a clinical indication, and the infant did well. 
In Case F, the persistently low serum Es and F4 levels 
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Fig. 12. Serial serum concentrations of TE, E;, and E, in re- 
lation to changes of Ey, Ey, and AO.D4s9 in amniotic fluid 
from a patient with pregnancy complicated with Rh- 


. isoüimmunization. 


Table IV. Serum estrogen levels for patients with 
pregnancies complicated with Rh-isoimmunizatuon at 
35 to 36 weeks’ gestation 


TE (ug!100 E; (ng. iml. E4 (ng./ml. 
Group ml. of serum) of serum) of serum) 
Cases 
1 10.8 11.8 0.24 
2 11.2 14.4 0.43 
3 5.6 11.4 0.88 
4 5.3 0.0 0.33 
5 5.4 0.20 
6* 4.0 1.0 0.25 
Mean x 7.38 + 0.96 8.5 + 2.0 0.39 + 0.23 
S.E. (No. = 5) (No. = 6) (No. = 6) 
Controls at 
35 weeks 
(No. = 9) 
Mean + 9.79 + 0.97 0.5 + 1.2 1.57 + 0.70 
S.E. 


*AO,D. 450 = 0.94 in amniotic fuid., Fetus died after in- 
trauterine transfusion. 


may have indicated chronic placental insufficiency, 
since emergency cesarean section was performed for 
fetal bradycardia accompanying spontaneous labor. In 
Case T, serum Es and TE correlated inversely with 
urinary E; excretion as glomerular filtration de- 
creased.’ However, serum E, in eddition to fluctuating 
markedly, fell to low levels prior to delivery and may 
have indicated chronic placental insufficiency. 
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Fig. 13. Serial serum concentrations of E4 in patients with 
pregnancies complicated with hypertension or pre-eclampsia. 
The upper and lower boundary (shaded areas) and the 95 per 
cent confidence limits of the regression line calculated for the 
corresponding normal values are superimposed for compari- 
son. 
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Fig. 14. Serial serum concentrations of E, in patients with 
pregnancies complicated with hypertension or pre-eclampsia. 
The upper and lower boundary (shaded zreas) and the 95 per 
cent confidence limits cf the regression line calculated for the 
corresponding normal values are superimposed for compari- 
son. 


Serum estrogen assays did not influence the timing 
of any delivery in this study of 12 diabetic patients. In 
retrospect, the serum E, measurements failed to 
provide clinically useful information for the manage- 
ment of these pregnancies. 

Rh-isoimmunization. The data presénted in Table 
IV were obtained at approximately 35 weeks of gesta- 
tion from six patients with pregnancies complicated 


_ with Rh-isoimmunization. The maternal serum TE and 
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E; levels were distributed within their respective nor- 
mal ranges. However, the E, levels were consistently 
below the normal range. 

Two patients in whom the fetal condition improved 
greatly as pregnancy progressed still had low serum Fy 
levels. In one patient (Fig. 11), the maternal serum TE 
and E; levels increased while the A optical densityaso 
(AO.D.459) for concomitant amniotic fluid samples de- ` 
creased, but serum E, remained low and unchanged. 
In another patient (Fig. 12), both E; and E, levels in 
amniotic fluid increased significantly as the AO.D.450 
decreased. The maiching TE and E; levels in maternal 
serum also increased, but no change was observed for 
the accompanying E4. 

Four pregnancies in a previously ere group of 
nine patients with Rh-isoimmunization followed a 
trend in which the concentration of E; in amniotic fluid 
was inversely related to thé AO.D.59 of the amniotic 
fluid. However, simultaneous maternal serum E, con- 
centrations were not consistently related to either E, 
concentrations or AO.D.459 in amniotic fluid.’ The con- 
sistently low serum E, is indicative of the liabilities in- 
herent in assaying a product of fetal origin in maternal 
blood. When produced, fetal E, undergoes at least two 
different types of distribution: It becomes distributed 
by further metabolism into conjugated and unconju- 
gated pools, and each of these pools is further distrib- 
uted into various tissue compartments. Rates of entry 
into maternal blood and subsequent clearance rates 
vary for each. metabolite and also for each compart- 
ment accessible to maternal peripheral circulation. It is 
beyond the scope of this study to identify which, if any, 
of these factors contribute to the low serum E, values 
observed here. The fact remains that maternal serum 
E, concentrations are not predictably related to the de- 
gree of sensitization in Rh-isoimmunized pregnancies. 

Hypertension and pre-eclampsia. Reports indicate 
that E, determinations in maternal urine and serum 
may be useful in monitoring fetal welfare in patients 
with pre-eclampsia, eclampsia, and/or hypertension. !? 

Fifty-seven serum samples were obtained from 16 
patients with pregnancies complicated by hypertension 
or pré-eclampsia. Es values are presented in Fig. 13, 
and E, levels are given in Fig. 14. 

Solitary determinations were obtained in five pa- 
tients; all values were within the normal range. T'wo of 
these patients had mild pre-eclampsia, and pregnancy 


. was allowed to progress to the onset of spontaneous 


labor. Three patients had labor induced for clinical 
indications of increasing hypertension or worsening 
pre-eclampsia. One determination was obtained four 
days prior to induction of labor, and two were obtained 
one day prior tc labor induction; the values did not | 


- 
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Table V. Hypertension; pre-eclampsia 
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Delivery 
Time lapse between Urinary E; . Duration. of 
Case last serum estrogen excretion pregnancy Fetal weight 
no. assay and delivery (mg./24 hr.) (weeks) (grams) 
] 2 weeks 8.5, 39 weeks NSVD 40 2,670 
42.6, delivery i 
2 2 weeks Ft 8.8-13.8, Induction, NSVD 38 3,345 
36-38 weeks 
3 3 days N.D.t Induction 37 2,190 
4 2 weeks 16, 36 weeks Induction 38 3,270 
5 2 days 20.7, 2 days ptd$ Induction 38 3.490 
6 2 weeks 20.6, 38 weeks Spontaneous labor, meconium ` 40 3,200 
staining, Type II fetal 
bradycardia, emergency C/S 
7 3 days 11.7, 39 weeks NSVD 41 3,170 
11.6, 40 weeks 
8. 2 weeks 11.9, 37% weeks Induction, (elected induction 40 3,300 
6.5, 39 weeks .at 40 weeks) 
9 2% weeks N.D. NSVD 39 2,880 
10 2 days Decreased ptd Induction, Type II fetal |. 40 2,300 
bradycardia, emergency C/S l 
1l 2 days Widely F Elective C/S 36 2,980 





*C/S = Cesarean section; NSVD = normal spontaneous vaginal delivery. 


TF = Fluctuating. 
£N.D. = Not determined. 
§ptd = Prior to delivery. 


indicate impending fetal jeopardy, although the clini- 
cal course was ominous. 

Serial determinations were obtained from 11 pa- 
tients. The time interval elapsed from the date of the 
last determination to the date of delivery, urinary es- 
triol excretion data, and notes describing each delivery 
are presented in Table V. Five patients had final estro- 
gen determinations performed within the three days. 
prior to delivery. In Case 7, pregnancy continued to 
the spontaneous onset of labor; serum E, was persis- 
tently low, although serum EF; was in the normal range. 
Three patients had induction of labor for increasing 
severity of pre-eclampsia; the serum FE, level rose in 
Case 5, fell in Case 3, and fluctuated from a persistently 
low level in Case 10. In Case 10, cesarean section was: 
performed for acute placental insufficiency during 
labor. The final patient (Case 11 with borderline nor- 
mal E4 values) had an elective cesarean section for se- 
vere pre-eclampsia. Thus, serial determinations of E, 
failed to correlate with the clinical course in three of 
these five pregnancies. 

Intrauterine fetal death. Serum samples were ob- 
tained from three patients in whom fetal death oc- 
curred. The first patient was initially seen at the 
thirty-ninth week of gestation. A fetogram revealed 
polyhydramnios and' a hydrocephalic fetus with radio- 
graphic signs of fetal death. One week later, the fetal 
heart tones were still present, but the maternal serum. 


contained no detectable E; or E4. On the following day, 
fetal heart tones were not detected. At 40 weeks, de- 
compression of the hydrocephalus was required to de- 
liver a 3,400 gram fetus. Fetal adrenals weighed 2 
grams, about one fifth of the normal weight. Multiple 
congenital anomalies of the fe:us included hydro- 
cephalus, cleft palate, and bilateral cleft lip with sec- 
ondary deformation of the nose, patent ductus ar- 
teriosus, atrial septal defect, and polydactylism of the 


l hands. 


A second patient with rheumatic heart disease, mi- 
tral stenosis (functional Class 1), and idiopathic throm- 
bocytopenia was carrying a dead fetus when examined 
at 25 weeks of gestation. At that time, 0.10 ng. of E; 
and 0.14 ng. of E, per milliliter of serum were de- 
tected, while corresponding urinary estriol excretion 
was 3.3 mg. per 24 hours. A 6 cm. macerated fetus (25 


- weeks) was delivered following intra-amniotic injection 


of 90 Gm. of urea. 

The third patient had two stillbirths eight and 10 
years prior to the current pregnancy. Gestational age 
was uncertain since this pregnancy followed oral con- 


- traceptive withdrawal. The first maternal serum sam- 
` ple was obtained during the second trimester and con- 


tained 2.6 ng. of Fs and 0.43 ng. of E; per milliliter of 
serum. Three weeks later, when no fetal heart tones 
could be detected, three successive morning serum 
samples contained no detectable E; and 0.37, 0.13, and 


</> 
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0 ng. of E, per milliliter, respectively. Intra-amniotic 
urea administration resulted in the expulsion of a 730 
gram fetus at 26 weeks of gestation. Fetal adrenals 
weighed 0.4 grams. about one eighth of the normal 
weight. The other organs had weights which were gen- 
erally about one half of the normal. The etiology of 
fetal death in utero could not be ascertained. 

In each of the three cases where fetal death oc-. 
curred, the maternal serum concentrations of both Ea 
and Ej were far below normal in the initial determina- 
tion. When urinary excretion of E; and Fy is compared, 
E, is cleared less rapidly by the kidneys of both the 


` postpartum mother and the neonate.’® In one case of : 


fetal death in utero, the maternal serum E was no 
longer detectable, while decreasing levels of Fy were 
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measured on three successive days. If the dead fetus no 
longer produces Fy, then E; is retainéd much longer 
than Es in the various maternal and fetoplacental com- 
partments. 

The determiration of serial E, concentrations in 
maternal serum has been evaluated as an indicator of 
fetal weliare during high-risk pregnancies. E, was not 
consistently related to either Es concentrations in ma- 
ternal serum and urine or the clinical course and preg- 
nancy outcome; no clinically useful trends were dis- 
cernible. Thus, serial concentrations of maternal 
serum FE, do not appear to be clinically useful in the 
management of high-risk pregnancies. 
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The amniotic fluid lecithin sphingomyelin (L/S) ratio was determined in 182 pregnancies 
complicated by Classes B and C diabetes and in 28 patients with Classes D, F, and R 
diabetes. These data were retrospectively correlated with the occurrence of the respiratory 
distress syndrome (RDS) or hyaline membrane disease (HMD). Only four cases of RDS 
and two cases of HMD were observed in 200 patients with an L/S ratio of 2.0 or greater 
prior to delivery. This 3 per cent incidence of complications is no higher than that of the 
nondiabetic population in our institution. Seven of 10 neonates with an antenatal L/S ratio 
of 1.5 to 1.9 developed RDS. An L/S ratio of 2.0 or more appears to be a reliable predictor 
of fetal pulmonary maturity even in pregnancies complicated by diabetes mellitus. (AM. J. 


OBSTET. GYNECOL. 128: 757, 1977.) 


SUDDEN, AND OFTEN unexplained, intrauterine 
deaths are a major component of the perinatal 
mortality rate in the pregnancy complicated by dia- 
betes mellitus. Attempting to cecrease these losses, ob- 
stetricians have electively terminated such pregnancies 
between 33 and 37 weeks’ gestation.’ This approach 
has been associated with significant neonatal morbidity 
and death due to hyaline membrane disease (HMD).? 
The lecithin/sphingomyelin (L/S) ratio in amniotic 
fluid has been accepted as a useful indicator of fetal 
pulmonary maturity,” but its prognostic value in preg- 
nancies complicated by diabetes mellitus has been 
questioned. The present study examines the useful- 
ness of the L/S ratio in the management of 210 overtly 
diabetic women at Los Angeles County-University of 
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Southern California Medical Center Women's Hospital 
during the period January, 1971, to June, 1976. 


Material and methods 


The L/S ratio was measured in duplicate in 210 am- 
niotic fluid samples with the Borer modification of the 
original method of Gluck and associates? The final L/S 
rado was determined by planimetry. Samples were ob- 
tained by transabdominal amniocentesis from diabetic 
women on the antenatal high-risk ward. Twenty-six 
specimens contaminated by blood or meconium have 
been excluded from this study. Gestational age was as- 
sessed with the use of the patient's menstrual history, 
ultrasound studies, and the pediatrician's assessment of 
neonatal maturity. Retrospective analysis of all new- 
borm charts was initially performed to evaluate 
neonatal respiratory status. The diagnosis of respi- 
ratory distress syndrome (RDS) was based on physical 
examinations, clinical course, blood gas studies, and 
x-ray findings. Infants requiring artificial ventilation 
were diagnosed as having severe RDS. Autopsy 
findings were used to establish the presence of HMD. 
Infants suffering from transient tachypnea, sepsis, 
meconium aspiration, congenital heart disease, or 
trauma were excluded from the RDS group. 

The L/S ratio was not known by the pediatrician or 
radiologist reviewing the charts and x-ray films to de- 
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Fig. 1. Plot of mean L/S ratio versus gestational age in 182 
Class B and C diabetic patients. Two standard errors of the 
mean are represented by the bars. The numbers in parenthe- 
ses represent the number of amniotic fluid specimens ana- 
lyzed at each week of gestation. 


tect the presence of RDS or HMD or the absence of 

these complications. | 
Unless otherwise noted, statistical significance was 

determined with ch:-square analysis. 


Results . 


The L/S rátio was determined in 182 patients with 
Classes B and C diabetes and in 28 patients with Classes 
D, F, and R diabetes? L/S ratios increased with advanc- 
ing gestational age (Figs. 1 and 2). Two hundred in- 
fants with an L/S ratio of 2.0 or greater were delivered, 
while 10 had values between 1.5 and 1.9. Only three of 
the 133 L/S ratios determined after 36 weeks' gestation 


were less than 2.0. The mean L/S ratio preceding deliv- - 


ery at each gestational age was not significantly differ- 
ent for Classes B and C versus Classes D, F, and R, with 
the use of the nonparametric Mann-Whitney U test. 

Of the 210 infants studied, 11 had RDS, while two 


neonates were found to have HMD at autopsy. Four 


cases of RDS and both cases of HMD occurred in the 
200 patients with an L/S ratio of 2 or greater prior to 
delivery (Table I). The only case of severe RDS was 
observed in an infant with congenital heart disease and 
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Fig. 2. Plot of mean L/S ratio versus gestational age in 28 Class 
D, F, and R diabetic patents. Two standard errors of the 
mean are represented by the bars. The numbers in parenthe- 
ses represent the number of amniotic fluid specimens ana- 
lyzed at each week of gestation. 


sacral agenesis. Five of the six neonates who developed 
RDS or HMD with an L/S ratio over 2.had good five- 
minute Apgar scores. In one patient with Class C dia- 
betes, however, dailv 24 hour urine estriol levels sud- 
denly fell over-50 per cent. An emergency cesarean 
section was performed with delivery of an infant with 
Apgar scores of 3 and 3 and an umbilical arterial pH of 
6.9. The infant died of HMD despite an L/S ratio of 
2.6. An infant of a mother with Class B diabetes had 


. HMD and died, but death was attributed to bowel per- 


foration secondary to necrotizing enterocolitis. Of the 
neonates with an L/S ratio greater than 2 who devel- 
oped RDS or HMD, four were delivered by cesarean 
section and two were delivered vaginally. 

The 3 per cent incidence of RDS and HMD in 200 
infants of diabetic women with L/S ratios of 2.0 or 
greater is not significantly different from the 2.6 per 
cent incidence observed in 270 nondiabetic patients 
previously studied in our institution.® 

Of the 200 patients with L/S ratios of 2.0 or greater, 
122 were delivered of their infants within one week.of 
amniocentesis (Table II). All six cases of RDS and 


.HMD with a mature L/S ratio occurred in this group. 
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Table I. Cases of RDS and deaths from HMD 
among newborn infants with L/S ratios 22.0 



















Dia- | Weeks’ | Infant birth 
betes | gesta- weight LIS | Apgar 
Class tion (Gm.) ratio | scores Outcome 







B 85 9 050 2.3 8/9  RDS. 

B 46 3,410 24 2/7 RDS 

D $5 3.090 2.4 7/8 RDS 

F 33 1,280 9.4 9/9 Severe RDS 
B 3 2,880 9.1 8/9 | HMD-——died 
C 38 4,564 2.5 3/3 | HMD-—died 


Only one infant of the 43 delivered within 24 hours 
after determination of a mature L/S ratio developed 
RDS. 

Ten infants had L/S ratios of 1.5 to 1.9. Seven of 
these infants were delivered within one day of the am: 
niocentesis. RDS occurred in seven neonates, but no 
deaths resulted. This high iricidence of RDS with an 
immature L/S ratio is similar to the 63 per cent figure 
reported in nondiabetic patients studied at our institu- 
tion. 

Pre-eclampsia occurred in a total of 21 patients, 17 in 
patients with Classes B and C diabetes and four in pa- 
tients with Classes D, F, and R diabetes. None of these 
neonates developed RDS or HMD. Nirieteen infants 
had L/S ratios greater than 2.0, and two had values of 
1.5 and 1.9. A significant difference in the L/S ratio at 
each gestational age could not be demonstrated be- 
tween the pre-eclamptic and normotensive patients. 


Comment 


During the past five years, we have found the L/S 
ratio to be a valuable tool in the management of the 
pregnant diabetic woman. Àn L/S ratio of 2.0 or 
greater has been associated with a 3 per cent incidence 
of RDS and HMD. Infants of diabetic mothers deliv- 
ered soon after the determination of a mature L/S ratio 
are not at greater risk for RDS than infants of the 
nondiabetic population in our hospital; Several other 
authors have also recently reported a low incidence of 
RDS with an L/S ratio of 2.0 or greater in pregnancies 
complicated by diabetes.” ? 

Intrauterine asphyxia and neonatal acidosis may 


' . lead to RDS despite a mature L/S ratio. Only one death 


due to HMD occurred in 200 infants of diabetic women 
= with an-L/S ratio of 2.0 or greater. As described previ- 
ously, the neonate was asphyxiated at delivery. The 0.5 
per cent incidence of death resulting from HMD de- 
spite a mature L/S ratio is not significantly different 
from that of our nondiabetic patients.® 

Many investigators continue to question the reliabil- 
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Table II. Incidence of RDS and death from HMD 
among newborn infants with L/S ratios =2.0 


l | Total 

Interval* No. RDS HMD No. 96 
<24 hr. 43 ol 0 l 2 
24.48 hr. . 22 l ] 2 . 89 
48-72 hr. 13 l 0 l 8 
72 hr.-] wk. 44 l ] 2 5 
>] wk. 78 0 0 0 0 
Total 200 4 2 6 3 


*Indicates time from amniocentesis to delivery. 


ity of an L/S ratio of 2.0 or greater as an indicator of 
pulmonary maturity in infants of diabetic patients. 
This impression may have arisen because few patients 
were studied,’ because other causes of respiratory dis- 
tress have not been excluded,” or because the original 
technique of Gluck and associates has been modified.” 
Occasionally, the acetone-precipitation step which iso- 
lates the most surface-active lecithin fraction has been 
eliminated? Kulovich and Gluck" also stressed that a 
densitometer be used to determine the L/S ratio in 
diabetes. They noted that an abnormal sphingomyelin 
value may appear in a very small number of cases of 
diabetes. The extreme denseness of the sphingomyelin 
on chromatography yields a small spot which could 
give a false high L/S ratio by planimetry. In our expe- 
rience, the planimetric method has been very satisfac- 
tory. 

A terminal decline in the L/S ratio or a failure of the 
ratio to rise has been demonstrated in diabetic pa- 
tients." Serial ratios were not investigated in our series. 
However, those infants delivered more than 72 hours 
after determination of a mature L/S ratio did not dem- 
onstrate an increased incidence of RDS. 

A mature L/S ratio can be observed earlier in gesta- 
ticn in Classes D, F, and R pregnancies or later in 
Classes B and C, according to some investigators.^ 1 
Pre-eclampsia may also accelerate pulinonary maturity. 
Our data do not support these observations. 

Additional markers of antenatal lung maturity, 
phosphatidylinositol and phosphatidylglycerol, may 
prove to be valuable in pregnancies complicated by 
diabetes.” One of our patients, a Class C diabetic at 33 
weeks’ gestation, required elective induction of labor 
for severe pre-eclampsia. An L/S ratio obtained the day 
of delivery was 1.5, but further. analysis revealed the 
presence of phosphatidylglycercl; RDS did not occur. 

The authors wish to thank Dr. Feizal Waffarn, De- 
partment of Pediatrics, and Dr. John Richmond, De- 
partment of Radiology, for their assistance in review- 
ing-the neonatal records. 
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Warning 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. Three independent case control studies have shown an increased risk 
of endometrial cancer in postmenopausal women exposed to exogenous estrogens 
for prolonged periods.-3 This risk was independent of the other known risk factors 
for endometrial cancer. These studies are further supported by the findin that inci- 
dence rates of endometrial cancer have increased sharply since 1969 in eight 
different areas of the United States with population based cancer reporting systems, 
an increase which may be related to the rapidly expanding use of estrogens durin 

the last decade The three case control studies reported that the risk of endometria 
cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk pus to depend on both duration of treatment! and on estrogen dose.3 In 
view of these findings, when estrogens are used for the treatment of menopausal 
symptoms, the lowest dose that will control symptoms should be utilized and 
medication should be discontinued as soon as possible. When prolonged treatment 
is medically indicated, the patient should be reassessed on at least a semiannual 
basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary, one study suggests that cyclic administration of low doses 
of estrogen may carry less risk than continuous administration; It therefore appears 
prudent to utilize such a regimen. Close clinical surveillance of all women takin 

estrogens is important. In all cases of undiagnosed persistent or recurring abnorma 
vaga bleeding, adequate diagnostic measures should be undertaken to rule out 
ieu nancy. There is no evidence at present that "natural" cage are more or 
es enic doses. 


azardous than "synthetic" estrogens at equiestro 
2. ESTROGENS SHOULD NOT BE DURING PRE ANCY- The use of female 
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estrogen-containing oral contraceptives 21 The relationship of this malignancy to these 
drugs is not known at this time. There is now evidence that elevated blood pressure oc- 
curs with use of estrogens in the menopause22 and blood pressure should be monitored 
with estrogen use, especially if high doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, and 
elvic organs, and should include a Papanicolaou smear. Conditions which might be in- 

uenced by fluid retention such as epilepsy, migraine, and cardiac or renal dysfunction, 
require careful observation. Certain patients may develop undesirable manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine ine 
mastodynia, etc. Patients with a history of depression should be carefully observed. 
Preexisting uterine fibromyomata may increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit- 
ted. If jaundice develops in any patient receiving estrogen, the medication should be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired liver function. Estrogens should be used with caution in pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. Estrogens should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of estrogen: a. Increased sulfobromophthalein retention; 
b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
creased norepinephrine-induced platelet aggregability, c. Increased thyroid binding 
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sex hormones, both estrogens and progestagens, during early pregnancy may 
seriously damage the offspring. It has been shown that females exposed /n utero to 
ego Romy a non-steroidal estrogen, have an increased risk of developing in 
later life a form of vaginal or cervical cancer that is ordinarily extremely rare.5.6 This 
risk has been estimated as not greater than 4 per 1000 exposures.” Furthermore, a 
high percentage of such exposed women (from 30 to 90 percent) have been found 
to have vaginal adenosis,8-12 epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are precursors 
of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.13-16 One case control studyl6 estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed /n utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or 
abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for these indications, 
and there is no evidence from well controlled studies that progestagens are effective 
for these uses. If Estrace® is used during pregnancy, or if the patient becomes preg: 
nant while taking this drug, she should be apprised of the potential risks to the fetus 
and the advisability of pregnancy continuation. 
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i :stradiol in Estrace® has 
emonstrated to be rapidly and effectively absorbed from the 


Clinical Pharmacology — 17 [3-Estradiol is the most potent adiens 
fact, is the major estrogenic hormone secreted by the human. 

been micronized and 
gastrointestinal tract.17 


Indications: Estrace® is indicated in the treatment of: 1. Moderate to severe vasomotor 
ARAS associated with the menopause. (There is no evidence that estrogens are 
effective for nervous symptoms or depression which might occur during menopause, and 
they should not be used to treat these conditions.) 2. ind iae 3. Kraurosis 
vulvae. 4.Female h curn 5.Female castration. Y ovarian failure. 
ESTRACE® HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 


WARNING). 


Contraindications: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in prid 
selected patients with progressing inoperable or radiation resistant disease. 2. Known or 
suspected estrogen-dependent neoplasia. 3. Known or suspected pregnancy (See Boxed 
Warning). 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or 
thromboembolic disorders. 6. A past history of thrombophlebitis or thromboembolic dis- 
orders associated with previous estrogen use (except when used in treatment of breast 
or prostatic malignancy). 


Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 
endometrium in humans. (See Boxed Warning.) At the present time there is no evidence 
that estrogens given to postmenopausal women increase the risk of cancer of the breast. 
However, women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease, or abnormal mammograms should be administered an 
estrogen with caution and a careful breast examination should be performed. A recent 
study has reported a 2 to 3-fold increase in the risk of surgically confirmed gall bladder 
disease in women receiving postmenopausal estrogens.18 An increased risk of post-sur- 
gery thromboembolic complications has been reported in users of oral contracep- 
tives.1920 If feasible, estrogen should be discontinued at least 4 weeks before, and not 
resumed until at least 4 weeks after, surgery of the type associated with an increased 
risk of thromboembolism. Estrogens should not be used in persons with thromboembolic 
disorder they should not be used (except in treatment of malignancy) in persons 
with history of such disorders in association with estrogen use or in patients with 
cerebral vascular or coronary aray disease. Benign hepatic adenoma should be con- 
gidered in estrogen users having abdominal pain and tenderness, abdominal mass, or hy- 
povolemic shock. Hepato-cellular carcinoma has also been reported in women taking 
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ponm (TBG) leading to increased circulating total thyroid hormone, as measured b 
Bl, T4 by column, o ioimmunoassay. Free T3 resin 

reflecting the elevated TBG; free T4 concentration is unaltered: d. Impaired glucose 
tolerance: e. Decreased pregnanediol excretion; f. Reduced response to metyrapone 
test; g. Reduced serum folate concentration; h. Increased serum gi dudes and 
phospholipid concentration. As a general principle, the administration of any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk. 


Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: Breakthrough bleeding, spotting, 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibromyomata: Vaginal candidiasis; 
Change in cervical eversion and in degree of cervical secretion; Cystitis-like ama me; 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting; Abdominal cramps, 
bloating; Cholestatic jaundice; Chioasma or melasma which may persist when drug is 


. discontinued: Erythema multiforme: Erythema nodosum; Hemorrhagic eruption; Loss of 


scalp hair; Hirsutism; Steepening of corneal curvature; Intolerance to contact lenses; 








Headache, migraine, dizziness; Mental depression; Chorea; Increase or decrease in 
wa nt Reduced carbohydrate tolerance; Aggravation of porphyria; Edema; Changes 
in libido. 


Overdosage: Serious ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young c ildren. Overdosage of 
estrogen may cause nausea, and withdrawal bleeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor à atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be 
chosen and medication should be discontinued as romptly as possible. Administration 
should be cyclic (e.g, 3 weeks on and 1 week off). Attempts to discontinue or taper 
medication should be made at 3 to 6 month intervals. The usual initial dosage range is 1 
or 2 mg. daily cf micronized estradiol adjusted as necessary to contro Splat 
Zaher The minimal effective dose for maintenanace therapy should be determin 

y titration. 

2. Given cyclically: Female hypogonadism; female castration; primary ovarian failure. 
Treatment is usually initiated with a dose of 1 or 2 mg. daily of micronized estradiol, ad- 
justed as necessary to control presenting symptoms; the minimal effective dose for 
maintenance therapy should be determined by titration. 

Treated patients with an intact uterus should be monitored closely for signs of en- 


dometrial cancer and appropriate diagnostic measures should be taken to rule out malig- 
nancy in the event of persistent or recurring abnormal vaginal bleeding. 
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constant, high solubility and may be given diarrhea, precordial pain, or flushing of 
. . . . extremities. 

between meals when iron absorption Is maximal. Dosage and administration: Usual adult 

Ascorbic acid is included in Chromagen to gelatin capsule daily. 

enhance oral absorption, to help promote the CAUTION: Federal law prohibits dispe 


movement of plasma iron to storage depots in prescription. 


the tissues, and to improve iron utilization. E | 
or complete literature and samples, wri 


” Liquid-filled Chromagen soft gelatin capsules Professional Service Department. 


are quickly dissolved in the stomach to make iron 
available for absorption in the critical first two Visor or LABORATORIES 


^ , 1 a division of Byk-Gulden, Inc. _ 
feet of intestine. P.O. BOX 1000/MISSOURI CITY, TEXAS 77459 
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he darker side of 
ost pregnancies: 
ausea and vomiting 


the U.S. today 50% to 80% of first tri- 
ester patients experience the dis- 
omfort of nausea or vomiting of 
regnancy. For them, nausea could 
ersist, on the average, for over 

hours a day. Over half of the patients 
xperiencing vomiting may vomit 

ice a day or more frequently.! 


Start her day on the 
brighter side 


Bendectin 


Each tablet contains: doxylamine succinate 10 mg.; 
pyridoxine hydrochloride 10 mg. 


helps prevent morning sickness 
before it starts 





Bendectin 


convenient bedtime 
dosage 


works in the morning 
when she needs it most 


effective medication 
you can prescribe 
with confidence 


Bendectin’ 


AVAILABLE ONLY ON PRESCRIPTION 

DESCRIPTION 

Each specially coated tablet contains: 
Decapryn® (doxylamine succinate)— 


antihiStamine:,....ui ulus ee redes dues 10 mg. 
Pyridoxine hydrochloride ....................... ..10 mg. 
ACTIONS 


Bendectin provides the action of 2 unrelated 
compounds. Doxylamine succinate, an antihis- 
tamine, provides anti-nauseant and anti-emetic 
activity; the pyridoxine hydrochloride provides 
vitamin Be supplementation to help avoid 
pyridoxine deficiency that may occur during 
pregnancy. Also, studies indicate Be has an 
anti-nauseant activity. The anti-emetic action of 
Bendectin is delayed by a special coating that 
permits the nighttime dose to be effective in the 
morning hours—when the patient needs it most. 
INDICATION 

Nausea and vomiting of pregnancy 


PRECAUTIONS 

Because of potential drowsiness, Bendectin 
should be prescribed with caution for patients 
who must drive automobiles or operate 
machinery. 

ADVERSE REACTIONS 

The adverse reactions that may occur are those 
of the individual ingredients. Doxylamine succi- 
nate may cause drowsiness, vertigo, nervous- 
ness, epigastric pain, headache, palpitation, 
diarrhea, disorientation, or irritability. 

Pyridoxine hydrochloride is a vitamin that is gen- 
erally recognized as having no adverse effects. 
DOSAGE AND ADMINISTRATION 

2 Bendectin tablets at bedtime. In severe cases 
or when nausea occurs during the day: 

1 additional Bendectin tablet in the morning and 
another in midafternoon. 

HOW SUPPLIED 

Bottles of 100 


Product Information as of February, 1976 


Reference: 
1. Data on file, MERRELL-NATIONAL 
LABORATORIES 6-973A (9420) 





Merrell 


MERRELL-NATIONAL LABORATORIES 
*Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215, U.S.A. 


UNIVERSITY OF 
SOUTHERN CALIFORNIA 
SCHOOL OF MEDICINE 


and the 


DEPARTMENT OF 
OBSTETRICS & 
GYNECOLOGY 


Announce 


THE SEVENTH 
ANNUAL REVIEW 
COURSE 


* 


In 


GYNECOLOGY AND 
OBSTETRICS 


The course will be held at the Beverly 
Hilton Hotel, Beverly Hills, California, 
Monday thru Friday, October 17 to 21, 1977. 
Five days will be devoted to Perinatal Medi- 
cine, Gynecology, Gynecologic Oncology, 
Endocrinology and Infertility and Pathology. 
The tuition is $275.00. Registration closes 
October 1, 1977. 


Inquiries concerning the program 
should be addressed to: 


Associate Dean, USC School of Medicine, 
Postgraduate Division 

2025 Zonal Avenue, Los Angeles, CA 90033. 
Phone: (213) 226-2051 JU Mw 
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* **nonobstructed; due to susceptible organisms 


New Gantanol® DS (sulfamethoxazole) tab- 
lets offer even greater convenience and 
economy for your patients with acute, 
nonobstructed cystitis due to susceptible 
strains of E. coli, Klebsiella-Aerobacter, 
staphylococcus, Proteus mirabilis and, 

less frequently, Proteus vulgaris... 

The same amount of medication, the same 
efficacy, with only ha/f the number of tablets 
per day. 

Simplified dosage regimen encourages pa- 
tient compliance: 2 tablets (1 Gm each) 
STAT—then 1 tablet B.I.D. for 10 to 14 days. 
Clinical efficacy so basic you can start cys- 
titis therapy even before culture results are 
available. 


and eco 


Before prescribing, please consult complete product 
information, a summary of which follows: 

Indications: Acute, recurrent or chronic urinary tract infec- 
tions (primarily pyelonephritis, pyelitis and cystitis) due to 





susceptible organisms (usually E. coli, Klebsiella-Aerobacter, 


staphylococcus, Proteus mirabilis and, less frequently, 
Proteus vulgaris), in the absence of obstructive uropathy or 
foreign bodies. Note: Carefully coordinate in vitro sul- 
fonamide sensitivity tests with bacteriologic and clinical 
response; add aminobenzoic acid to follow-up culture 
media. The increasing frequency of resistant organisms 
limits the usefulness of antibacterials including sul- 
fonamides, especially in chronic or recurrent urinary tract 
infections. Measure sulfonamide blood levels as variations 
may occur; 20 mg/100 ml should be maximum total level. 
Contraindications: Sulfonamide hypersensitivity; preg- 
nancy at term and during nursing period: infants less than 
two months of age. 
Warnings: Safety during pregnancy has not been estab- 
lished. Sulfonamides should not be used for group A 
beta-hemolytic streptococcal infections and will not eradi- 
cate or prevent sequelae (rheumatic fever, glomerulone- 
phritis) of such infections. Deaths from hypersensitivity reac- 
tions, agranulocytosis, aplastic anemia and other blood 
dyscrasias have been reported and early clinical signs 
(sore throat, fever, pallor, purpura or jaundice) may indi- 
cate serious blood disorders. Frequent CBC and urinalysis 
ith microscopic examination are recommended during 
Jouitonamice therapy. Insufficient data on children under 
- Six with chronic renal disease. 
Precautions: Use cautiously in patients with impaired renal 
or hepatic function, severe allergy, bronchial asthma; in glu- 
cose-6-phosphate dehydrogenase-deficient individuals in 
whom dose-related hemolysis may occur. Maintain ade- 


quate fluid intake to prevent crystalluria and stone formation. 


Adverse Reactions: Blood dyscrasias (agranulocytosis, 
aplastic anemia, thrombocytopenia, leukopenia, hemolytic 





ein a clinical study of 406 patients on 
Gantanol (sulfamethoxazole) B.|.D., close to 
9 out of 10 patients achieyed negative urine 
cultures. While Gantanol tablets were used 
in this study, one Gantanol DS tablet has 
been proved bioequivalent to two Gantanol 
tablets. * 
Gantanol is contraindicated during preg- 
nancy, during the nursing period, and in in- 
fants under 2 months. During therapy, main- 
tain adequate fluid intake, perform frequent 
CBC's and urinalyses with careful micro- 
scopic examination. 


* Data on file, Hoffmann-La Roche Inc., Nutley, New Jersey. 


pruritus, exfoliative dermatitis, anaphylactoid reactions, 
periorbital edema, conjunctival and scleral injection, 
photosensitization, arthralgia and allergic myocarditis): 
gastrointestinal reactions (nausea, emesis, abdominal 
pains, hepatitis, diarrhea, anorexia, pancreatitis and 
stomatitis); CNS reactions (headache, peripheral neuritis, 
mental depression, convulsions, ataxia, hallucinations, tin- 
nitus, vertigo and insomnia); miscellaneous reactions 
(drug fever, chills, toxic nephrosis with oliguria and anuria, 
periarteritis nodosa and L.E. phenomenon). Due to certain 
chemical similarities with some goitrogens, diuretics 
(acetazolamide, thiazides) and oral hypoglycemic agents, 
sulfonamides have caused rare instances of goiter pro- 
duction, diuresis and hypoglycemia as well as thyroid 
malignancies in rats following long-term administration. 
Cross-sensitivity with these agents may exist. i 
Dosage: Systemic sulfonamides are contraindicated in 
infants under 2 months of age (except adjunctively with 
pyrimethamine in congenital toxoplasmosis). Usual adult 
dosage: 2 Gm (2 DS tabs or 4 tabs or 4 teasp.) initially, 
then 1 Gm b./.d. or t.i.d. depending on severity of infec- B 
tion. sl 
Usual child's dosage: 0.5 Gm (1 tab or teasp.)/20 Ibs of 

body weight initially, then 0.25 Gm/20 Ibs b.i.d. Maximum 

dose should not exceed 75 mg/kg/24 hrs. 

Supplied: DS (double strength) tablets, 1 Gm sulfamethox- | 
azole; Tablets, 0.5 Gm sulfamethoxazole; Suspension, | 
0.5 Gm sulfamethoxazole/teaspoonful. ! 


«| 


Basic therapy with convenience and economy: E 
Gantanol’(suifamethoxazote) Roche® 


Basic therapy with even more convenience 
and economy: 


Gantanol’DS (sulfamethoxazole)Roche® 








anemia, purpura, hypoprothrombinemia and methemo- 
globinemia); allergic reactions (erythema multiforme, skin 


eruptions, epidermal necrolysis, urticaria, serum sickness, ` 


te 


Roche Laboratories - 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 


Results of ten years linical | 

ience with Saf-I-Coil can help 
you provide the information shes. 
seeking. a 


oe 
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ln a. case- -control dm 689 consecutive patients with cervical carcinoma were studied for 
their use of oral contraceptives. The control patients were matched, for age, ethnic origin; . 


` age at first pregnancy, age at first coitus, and Socioeconomic. status. There was no 
significant difference between case and control subjects in the duration of oral 
- contraceptive use, the type of estrogen used, or the. years. in which oral contraceptives 
were used. The mean duration of oral: contraceptive use was 30.9. months oy the case 
subjects. and 30.2 months by the control eae (AM. J. OBSTET. GYNECOL: 128: 761, 


dert) PA ag 
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ORAL CONTRACEPTION is now well éstablished asa 
major means of fertility control with. annual. -usage by 
more than, 20, million American women. Its wide ac- ` 
 ceptability'i is due to its theoretical use-éffectiveness of ' 


. less than. one pregnancy per. 100 woman years com: 


Nc 


v 


" birth coritrol program so that an accurate knowledge of 


bined with its reversibility and convenience. With such, .. 
. widespread and long-term use, it is essential to de-: 3! 


lineate clearly the side effects and complications, sO that ` 
women and. professionals can make informed and ap- 
propriate choices and the maximum number of women 
can safely benefit. Studies. of risks are given an added 
urgency: by the fact that’ ‘population and population’ 
control policies are assuming a major rational and i in- 
ternational i importance (as shown in the role of recent 


. United States agricultural exports). Oral contraceptives 


are likely t to p a significant’ role in any organized | 


i us 
223 . e 
^ 


- 


From the Department of Obstetrics iid Cousin i | State: 
University of New York--Downstate Medical Center, soe 


Supported by a grant from the. American Cancer Society 


c 


- st 


^ Accepted March 4, 1977. RT ae I 


] Reprint requests: Dr. John G. Boyce, Disi: vf. 
“Obstetrics and Gynecology, State University of New York— 


New. York 1 1203., 


.' Received for publication February 4 1977. ni ua , 


their risks and benefits has considerable political 


© 
T ! ^ 


| significance. 

“In 1969 and 1975, Melamed and colleagues" ? 
` showed, a small, significant i increase.in the prevalence 
of cervical carcinoma in situ aniong women who chose 


oral contraceptives as. compared with women who pre- , 
ferred to use a diaphragm. The reasons for the differ- 
ence were not apparent from the data, but a causal - 
relationship. was implied on the first. occasion. Several . 


authors have reported studies disputing a correla- 


_ Gon betwe een the use of oral contraceptives and cervical 


carcinoma. In 1972, we" ‘described a case-control study 


a which investigated the relationship between oral con- 
s, tracèptives and cervical. carcinoma in 196 consecutive 


* 


Downstate Medical poo 450 Clarkson Ave., Bron. n n 


_ patients (less than 50*years of age) with cervical car- 


-cinoma ovét'a period of two and one half years. We 
» have’ extended the study to:1975, increasing the study 


^ period to six: -and one half years to evaluate a longer use 
and? a greater latent period for oral contraceptives. 


This: DEOR describes: our experience from 1969 to - 
1975." IE 


Material Sud methods - . 
‘In this ‘rétrospective study, 639 patients with cervical 


a 


carcinoma were interviewed, penne the study period, $ 


st 


€ 


ve 
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Table I. Distribution of cervical cancer patients 
by stage 


Stage | No. of cases Percentage 
0. 540 07 78.4 
-IA 23 E 2.3 
IB 66 * 95 
JIA g i 1.3 
IIB 29 4.2 
IIIA — Z 
HIB 13: 1.9 
IV . 2 0.3 
 Unstaged d 1.0 
Total —— 689 99.9 


Table II. Distribution of patients by age 









No. of 
'" case 
subjects 





control 
subjects 





15-19 ' . 18 | 0.14: 
20-24 . 88 83 
25-29 162 i 159 
30-34 7184 . 160 
35-39 | 199 (7 182 
40-44 95 |. 87 
45-49 48 49 
50 -— 5 
Total 689 . 689 
Mean age 33.1 years 33.3 years 


p 0.5 in chi-square test. 


Table III. Distribution by race 


C ase: Control | 
f subjects subjects 





Percentage 
Bie o 555 555- 81 
White 76. 76 ` 11 
Latin American 58. -— 58 -. 8 
Total 689 669 ` . 100 


_ there were 944 patients with cervical carcinoma, Stages 


0 through IV. Of these, 215 patients older thari 50 
were excluded, 37 patients were lost, and three patients 
who were recent migrants from Asia could not be 


‘matched. Therefore, this group of patients, with stag- 


ing shown in Table I, may be analyzed as a consecutive 
series. 


A case-control study was doné with patients who had . 


a tissue diagnosis of cervical carcinoma designated case 


subjects. Pathologic specimens were reviewed by pa- 


thologists who did not know the patients’ contraceptive 
history. The control subjects were patients who did not 
have cervical carcinoma and who came from the same 
area of the hospital as the case subjects. Information 
was obtained from patients in a 45 minute interview by 


: adir 1977 
_ Am. J. Obstet. Gynecol. 


Table IV. Age at first coitus 


Case Control 

Age (yr.) subjects subjects 
. 10-14 "^... 86 70 
15-19 ' 500 . 502 
20-24 ` 82 95 
25-29 : 11 13 
30-34 1 | l 
No coitus l 1 
Unknown 8 7 
Total 689 689 

Mean 17.0 years 17.3 years 


p >0.5 in chi-square test. 


Table V. Age at first pregnancy 


. Case Control 
Age (yr.) subjects — subjects 
10-14 . 36 32 
15-19 375 378 
20-24 191 204 
25-29 i 45 43 
30-34 l 7 9 
Never pregnant 35 23 
Total 689 689 
Mean 19.1 years 19.1 years 
p > 0.5 in chi-square test. 
Table VI. Annual family income 
| l Case Control 
Income (dollars) subjects subjects 
0-3,999 |. 149 123 
4,000-7,999 296 305 
8,000-11,999 134 126 
. 12,0004 96 116 
Unknown 14 19 
Total 689 689 


0.5 > p > 0.1 in chi-square test. 


one of four interviewers. About 1,300 control inter- 


views were carried out to obtain adequate matching. 
Among the control subjects, 98.8 per cent had had a 
normal cervical smear within 12 months preceding the 
interview and 99.6 per cent had had a normal smear 
within 24 months preceding the interview. No control 
subject was known to have had an abnormal smear in 
the past. Each case subject was matched with a control 
subject for age, ethnic origin, age at first coitus, age at 
first pregnancy, ar.d socioeconomic status. These fac- 
tors were selected because they were known to be the 
most reliable and important epidemiologic influences 
on the prevalence of cervical carcinoma. 

The age distribution of the case and control subjects 
is shown in Table II. The mean age of the case subjects 
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was 33.1 years and that for the control subjects was 
33.3 years. The age difference between matched pairs 
was less than 12 months in 73 per cent of the case 
subjects and less than 24 months in 99 per cent of the 
case subjects. The mean age of the case subjects is less 
than the national average of the United States because 
Brooklyn is a high-risk area for cervical carcinoma. 

The race distribution of the patients is-shown in 
Table III: 81 per cent were black, 11 per cent were 
white, and. 8 per cent were of Latin American origin. 
This distribution is similar to the general racial distri- 
bution in the hospital. 

The age at first coitus and the age at first pregnancy 
were selected as indications of the age at first sexual 
contact. Table IV shows the age at first coitus. The 
median age was l7 years for both case and control 
subjects, while 85 per cent of the case subjects and 83 
per cent of the control subjects had had intercourse 
before the age of 20. Table V shows the age at first 


pregnancy. A total of 35 case and 23 control subjects . 


were nulliparous, while 60 per cent of both case and 
control subjects were pregnant prior to the age of 20. 
. Ninety per cent of the case subjects were matched 
within three years for the age at first pregnancy and 
77.5 per cent of the case subjects were matched within 
three years for the age at first coitus. The mean num- 


ber of pregnancies was 4.0 for case subjects and 4.1 for ° 


control subjects with no significant difference in the 
distribution. The mean number of living children was 
2.9 for case subjects and 3.0 for control subjects with no 
significant difference in the distribution. 

The socioeconomic status was compared with the use 
of total family income, a historv of having been or 
being on welfare, and the educational level attained by 
the patient and her husband. Table VI shows the total 
income of the families including financial assistance or 


subsidies. The median family income was between 


$6,000 and $8,000: 13 per cent of the case subjects and 
16.8 per cent of the control subjects had an annual 
income exceeding $12,000. There was no significant 


difference between the educational levels of the case. 


'and control subjects or their respective husbands. The 


median number of years of education was 12. In two: 


variables a significant difference between case and con- 


trol subjects was found. Whereas 33 per cent of the’ 


case subjects currently received welfare, only 24 per 
cent of the control subjects did so. While 38 per cent of 
the case subjects were currently married and 2] per 
cent never married, 51.per cent of the control subjects 
were currently married and 18 per cent never married. 
However, reporting of financial and marital status in 
this community is frequently inaccurate. i 

Matching for each variable was not perfect, and we 
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Fig. 1. Duration of oral contraceptive use. 


: Table VII. Contraceptive practice 













Control 


Case ` 
subjects 


Method subjects 
Oral contraceptives 364 371 
Intrauterine contraceptive 145 165 
device ' , 
Diaphragm 66 97 
Spermicide 94 85 
Condom ' 117 115 
‘Tubal ligation 10 12 


None* 178 173 


0.5 > p > 0.1 in chi-square test. 
*Includes rhythm and withdrawal. 


attempted to identify the best matched control subject 
within a period of six months of interviewing the case 
subject. We have analyzed each variable for which we 
matched with a goodness-of-fit, chi-square test. The 
distribution of patients (case and control) within each 
population was similar at the 5 per cent level. Since the 
two populations were similar based upon the matching : 
variables, we then proceeded to examine another vari- 
able; the use of oral contraceptives. 


Results 


The use of oral contraceptives is shown in Table VII. 
A total of 364 case and 371 control subjects had used 
oral contraceptives. While 168 .case and 154 control 
subjects had. used only oral contraceptives, 196 case 
and 217 control subjects had used oral contraceptives 
and another method. The second most popular meth- 
od of contraception was the intrauterine device, 
while 25.8 per cent of the case subjects and 25.1 per 
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Table VIII. Use of ordl contraceptives containing estrogen or progestins 






No. of months used 





Hormones No. of case subjects No. of control subjects * Control subjects 
Mestranol* (50-100 ug) 299 | 246 6,402 6479 ` 
Ethinyl estradiolt(20-100 ug) 146 162 3,472 3,634 
Progestins onlył 8 15 : 78 107 
Unknown 79 ý ' 63 1,282 977 
Total | 11,234 11,197 





*Mestranol was contained in C-quens, Enovid, Noriday, Norinyl, Norquen, Orthonovum, and Ovulen. 
fEthinyl estradiol was contained in Anovlar, Demulen, Lo-estrin, Norlestrin, Oracon, Ovral, and Searle 1/35. 
iProgestin was contained in Nor-Q-D, Provera, and Provest. 


Table IX. Duration of oral contraceptive use by age 






Mean duration of oral 
contraceptive use (mo.) 










Contro: 

Age (yr.) subjects 
15-19 3.6 9.3 
20-24 14.5 16.0 
25-29 21.2 19.6 
30-34 21.2 24.9 
35-39 17.9 12.1 
40-44 8.4 10.3 
45-49 1.6 2.8 
Total 16.3 | 16.2 


cent of the control subjects had not used any con- 
traception. The specific oral contraceptive used is 
shown in Table VIII. The primary component of the 
oral contraceptives suspected of being carcinogenic is 
estrogen. Two forms of estrogen were used in the oral 
contraceptives: mestranol in doses of 50 to 100 ug and 
ethinyl estradiol in doses of 20 to 100 wg. There was no 
significant difference between the case and control sub- 
jects in the total use of oral contraceptives or in the use 
_of mestranol or ethinyl estradiol. — l 
The duration of oral contraceptive use is shown in 
Fig. 1. The mean duration of use among all case sub- 
jects was 16.3 months and that among all control sub- 
jects was 16.2 months. Among the oral contraceptive 
users only, the mean duration of use for the case sub- 
jects was 30.9 months and that for the control subjects 
was 30.2 months. Significance tests show that there 
is no statistical difference between the distributions 
shown in Fig. 1. When the data were analyzed further 
by age, as shown in Table IX, no significant difference 
was found between the duration of oral contraceptive 
use between case and control subjects in any of the 
five-year age groups. Likewise, there was no significant 
difference in duration of oral contraceptive use be- 
tween the 540 case subjects with Stage 0 cancer (mean 


Table X. Time elapsed >etween discontinuation of 
oral contraceptive use and event by duration of use 






Mean time elapsed (mo.) 






Duration of oral 













contraceptive Case Control 

use (mo.) subjects subjects 
1-15 42.3 52.4 
16-35 17.7 29.6 
36-55 15.2 29.2 
56-75 12.3 16.5 
76-95 2.1 12.5 
96+ 5.8 1.2 
Mean 26.7 35.6 


use, 18.4 months) and their matched control subjects 
(mean use, 17.4 months: or between the 149 case sub- 
jects with invasive cancer (mean use, 8.7 months) and _ 
their matched control subjects (mean use, 11.2 
months), 

Among women who used oral contraceptives, most 
case (56 per cent) and control subjects (55 per cent) 
used the drugs for 24 months or less while 16 per cent 
of the case and 13 per cent of the control subjects used 
the drug for greater than five years. This pattern of 
oral contraceptive use shows that in this population 
most women try the oral contraceptive pill but use it for 
only short periods of time. The reason for this pattern . 
is not clear, but anxiety about prolonged use and lack 
of knowledge of long-term effects certainly contribute. 

The earliest use of oral contraceptives reported was 
1959 and the latest was 1976. Fig. 2 shows the number 
of patients using oral contraceptives by year from 1959 
to 1976, while Fig. 3 shows the number of patient 
months of use by year. The lower use by the control 
subjects in the earlier years and the higher use in the 
later years reflect the time required to identify a 
matched control subject. When this is adjusted, there is 
no significant difference in oral contraceptive use in 
any year. 
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Year 


' Fig. 2. Oral contraceptive use by year. 


The latent period is important £or the expression of 
carcinogenicity. It is variable and depends on the etio- 
logic agent. Since the etiology of cervical carcinoma has 
not been established, the latent period is unknown. 
However, we have analyzed the time elapsed from the 

] stopping of the oral contraceptives to the diagnosis of 

cervical carcinoma or to the interview. The results are 

/ shown in Table X. The time elapsed for the control 

subjects is consistently longer than that for the case 
subjects. 


Comment 


During the last decade, there has been an increase in 
cervical carcinoma. The number of invasive cases has 
decreased but the number of intraepithelial cases or 
precursors has increased. The mortalitv rate has also 
decreased. Greater emphasis has been placed on the 
diagnosis and treatment of preinvasive lesions. Several 

- reports have confirmed that cervical dysplasia is a tran- 
sitional state in cervical carcinogenesis.? The lesion may 
revert to normal, persist in dysplasia, or progress to 
carcinoma in situ or invasive carcinoma. Since the use 
of oral contraceptives and the detection of cervical car- 
cinoma have both increased during the past decade, a 
causal relationship should be more apparent if it exists. 

Prevalence is the number of patients with a disease 

e during a specific period. It is the sum of the cases exist- 
ing at the beginning of the period and the number of 


cases coming into existence during the period. An ex- 


amination of a causal relationship has to focus on the 


‘study period. Stern? has shown clearly that the majority 
of new cervical cancers originates in a population of 


number of cases coming into existence during the ` 


Oral contraceptives and cervical carcinoma 765 
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Fig. 3. Patient months of use of oral contraceptives by year. 


women with dysplasia. This finding is in accord with 
the hypothesis that cervical dysplasia is a transitional 
state in cervical carcinogenesis. Therefore, a compara- 
tive study of cervical carcinogenesis has to consider the 
aspect of pre-existing cervical dysplasia. Stern and as- 
sociates have also shown that women who choose 
oral contraceptives are more likely to have cervical 
dysplasia. The implication is that they are also more 
likely to develop cervical carcinoma since dysplasia is a 
transitional state in cervical carcinogenesis. However, 
in at least one other community, this has not been 
confirmed.” In our study, none of the control subjects 
had dysplasia. 

Several independent studies have compared the in- 
cidence of abnormal cervical smears among women 
who use oral contraceptives and those who do not. 
Bibbo and co-workers? and Miller,! in community-wide 
screening programs, have found no difference be- 
tween the oral contraceptive usage of women with 
normal and abnormal smears. Worth and Boyes? com- 
pared the use of oral contraceptives among 310 women 
20 through 29 years old with carcinoma in situ of the 
cervix established by cytology with 682 control subjects 
matched for age with negative smears. There was no 
significant difference in the use of oral contraceptives. 
Thomas? compared a group of 324 women with posi- 
tive cervical smears showing dysplasia or carcinoma in 
situ of the cervix with a group of 302 women from the 
same community. There was no difference in the use 
of oral contraceptives. | 

In this study, the average use of oral contraceptives 
was 30.9 months for the case subjects and 30.2 months 
for the control subjects. The mean latent period was 
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26.7 months for the cafe subjects and 35.6 months for 
the control subjects, giving an average of five years of 
follow-up for expression of disease. Theories of car- 
cinogenesis suggest that a period of 10 to 20 years may 
be necessary to demonstrate an tncrease in cervical car- 
cinoma.” Since no etiologic agent has been identified 
for cervical carcinoma, it is not clear how long the ex- 
posure to the carcinogen should be or how long the 
latent period should be for adequate expression of the 


carcinogenic effect. An attempt to interpret informa- 
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tion about possible carcinogenic effects has to consider 
the total time for ‘carcinogenesis which will include ` 
both components.-Longer observation will be necessary 
before it can anally be concluded that oral contracep- 
tives do not contribute to cervical carcinoma. 


LI 


We acknowledge the assistance of Diane Joyce, 
R.N., Edna Baugh, Bibiana Arpon, R.N., and Barbara 


Byrne. 
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From July, 1962, to January, 1974, 348 patients with invasive cervical cancer had 
evaluation, staging, and treatment with irradiation at the University of Kentucky Medical 
Center. Fifteen of these patients (4.5 per cent) developed enteric obstruction or fistula six to 
30 months following therapy. The preserice of pelvic inflammatory diseasé prior to therapy 
was associated with a significant (p < 0,001) increase in these complications, irrespective 
of patient age, parity, or vascular status. Small («100 p in diameter) serosal vessels in the 
large and small bowel were studied in nonirradiáted patients who died with extensive pelvic 
infection and in age-matched control, subjects. The incidence of serosal vessel endarteritis, 
fibrin thrombosis, and perivascular fibrosis were significantly more common in patients with 
pelvic inflammation. It is suggested that the localized reactive microangiopathy associated 
with pelvic inflammation may play an etiologic rele in the development of enteric injury 
following radiation therapy for cervical cancer. (AM. J. OBSTET. GYNECOL. 123: 767, 1977.) 


SINCE RADIATION THERAPY remains the treatment 
of choice for the majority of patients with invasive cer- 
vical cancer, much attention has been directed toward 
the development of methods whereby optimal treat- 
ment schedules can be applied to the needs of each 
patient. Relevant to this concept is a thorough under- 
standing of radiation complications and specifically 
those which are life threatening. Radiation-related en- 
teric injury manifested by bowel obstruction, perfora- 
tion, or fistula formation is of primary importance in 
that it is associated with a high incidence of patient 
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morbidity and even death! A number of factors in- 
cluding age, cell type, clinical stage of tumor, and the 
preserice of vascular disease have all beeri shown to 
affect the response of a patient with cervical cancer to 
radiation.*-* Specifically, patients with hypertension or 
diabetes mellitus have been shown to be at high risk for 
the development of radiation-related complications? * 

The present investigation was undertaken to deter- 
mine the effect of pre-existing pelvic inflammation on 
the development of enteric injury following radiation 
therapy for cervical cancer. 


Material and methods 

From July, 1962, to January, 1974, 348 patients with 
invasive cervical cancer had evaluation, staging, and 
treatment by radiation therapy at the University of 
Kentucky Medical Center. A total of 331 patients have 
been followed from'18' to 150 months (mean, 55 
months) following therapy and are the subjects of this 
investigation. The techniques of radiation therapy 
have been previously described? and will be mentioned 
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Table I. Basic characteristics of groups prior to 
therapy a N 


l Pelvic inflammatory 
Characteristic Control . disease 


324 7 
Mean age (yr.) 53.4 51.5 
Mean parity 4.8 2o 
: Mean hematocrit 38.1 = 42 39.3 
Diabetic (%) 10.1 . 0 
Hypertensive (%) 31.6 28.5 — 


.. Table II. Patient height and weight prior to therapy 







Pelvic inflammatory 





disease 
Mean height (in.) 63.2 62.0 
Mean weight (Ib.) 143.8 123.2 
Underweight 29 (8.9%) 1 (14.496) 
Normal weight 114 (35.2%) 3 (42.8%) 
Overweight '181 (55.9%) 3 (42.8%) 


Table III. Stage of cervical cancer in patients studied 


Stage of cervical cancer Pelvic inflammatory disease 


IA 11 0 

IB 4] 4 
IIA 33 0 
IIB 124 2 
HIA 8 0 
IIIB 77 l 
IV 30 0 


only in summary form. External therapy was given 


from a cobalt-60 source with a source-skin distance of . 


80 cm. Patients with Stage I and Stage IIA disease re- 
ceived 4,000 rads to the whole pelvis with the use of 
anterior and posterior 15 by 15 cm. fields. The midline 
was shielded 3 to 5 cm., depending on the size and 
separation of the ovoids and the length of the tandem. 
Patients with more advanced disease received 5,000 
rads of external therapy with the use of 15 by 15 cm. 
anterior, posterior, and lateral fields. Two fields were 
treated each day to a tumor dose of 200 rads. This was 
followed.by one or two intracavitary radionuclide ap- 
plications (cobalt-60 or cesium-137). The total tumor 
and paracervical dose varied from 7,000 to 9,000 rads, 
and, by split-field supplementation with midline shield- 
ing, a total of 5,000 to 6,000 rads was delivered to the 
lateral pelvic walls. Rectal and bladder doses were mea- 
sured in selected patients by direct cadmium sulfide 
probe measurements during the 12 years of the study. 
Since 1971, computer dosimetry has been utilized in 
addition to direct probe measurements, with sodium 
diatrizoate contrast medium used for visualization of 
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the bladder and barium paste used to localize the 
rectum. | 

The hospital and clinic records of all patients were 
reviewed with respect to age, height, weight, and stage 
of disease, as well as nematocrit and pretreatment glu- 


cose metabolism. In addition, specific note was made of - 


the presence of pelvic inflammatory disease which was 
defined as a temperature above 100.4° F., purulent 
cervical discharge, and marked uterine tenderness with 
or without adnexal masses. Patients were classified as 


underweight, normal weight, or overweight according 


to the Metropolitan Life Insurance height and weight 
tables. Hypertension was defined as a systolic pressure 
of more than 140 mm. Hg or a diastolic pressure of 
over 90 mm. Hg. The diagnosis of diabetes mellitus 
was made if the two-hour value of the glucose tolerance 
test was greater than 140 mg. per 100 ml. All patients 
had a tissue diagnosis of invasive cervical cancer and 
had staging done with the use of anesthesia according 
to the International Federation of Obstetrics and 
Gynecology Staging System. 


Seven patienss (2.1 per cent) were noted to have pel- 


vic inflammatory disease prior to therapy. Two of these 
patients had bilateral zuboovarian abscesses which were 
resected prior to radiation therapy. The remaining pa- 
tients had intrauterine drains put in place and were 


| given parenteral antibiotics until they were afebrile and 


the purulent cervical discharge had disappeared. Pa- 
tients were afebrile and asymptomatic for a minimum 
of three weeks prior to radiation therapy. This group 
of patients was considered separately and was com- 
pared to those patients without pelvic inflammatory 
disease prior to therapy. 


Results 


The basic characteristics of the patients studied are 
presented in Table I. The mean age, pretreatment 
hematocrit, and incidence of vascular disease were 
similar in all patients. Parity was reduced in patients 
with pelvic inflammatory disease. The mean weight of 
control patients was higher than that of those with pel- 
vic inflammatory disease because of the higher inci- 
dence of obesitv in the control group (Table II). The 
stage of cervical cancer in all patients treated 1s illus- 
trated in Table III. The majority of patients with pelvic 
inflammatory disease. who were irradiated had either 
Stage IB or IIB disease. Ls 

Except in one patient, the total tumor and paracervi- 
cal dose varied trom 7,200 to 8,000 rads with external 


_ therapy providing 4,000 to 5,000 rads. This patient (K. 


Y.) had received 3,500 rads of external therapy when 
she developed necrosis of the vaginal vault, a 
peritoneal vaginal fistula, and small bowel obstruction. 
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` Fig. 1. Prominent telangiectatic serosal capillaries with a central fibrin thrombus in a patient with 


pelvic'inflammatory disease. (Hematoxylin and eosin. x160.) 







Complication | 


at 


. Table IV. Patients with pelvic inflammatory disease prior to radiation therapy 


Months after | 
therapy 






(OK. Y. 49 IB — -— Small bowel obstruction, Died from sepsis two months 4 
' peritoneal-vaginal id after operation : 
| SoH. 70 | IB TO None Alive 72 
T.C. 4l IB _ — . Partial small bowel ab: Alive 24 
PNE struction, proctócolitis l 
M. P 38 IB = = -— Vaginal vault necrosis, . Alive: 18 
a. SP ela | “rectal ulcers ." S 
RF. 64 IB n _ +- , Rectovaginal fistula, small . Alive 65 
4 jc bowel obstruction ' : 
E.F. 54. IHB . ~ — None ` Died from recurrent cancer 24 
ACH. 45 IB. — —  Rectovaginal fistula; small Died from sepsis one month 13 
i . n . . * perforation : after operation | 





à 
k 


' On abdominal. exploration, there was no denne of 


mee 


tumor.at the fistula site or involving the bowel. Treat- 


ment time varied from 32 to 54 days with a mean of 40 . 
. days. The.total dose to the tumor, lateral pelvic wall, 


bladder, and rectum in patients with pelvic inflamma- | 


'. trol patients. Likewise, radiation bearr intensity; field ' 


size, source-skin distance, and duration of therapy 


. were similar in all patients. : 


-A-~tlinical summary of tlie pàtients with pelvic 


E inflammatory disease prior to radiation.is presented in 


- Table IV. Four (57 per cent) of the seven patients de: 


|; veloped major enteric complications six to 30 months 


A^ 


s tory disease did not differ significantly from that in con- . 


following :herapy. This was significantly (p < 0.001) 


higher than the 3.4 per cent incidence (11 of 324 pa- 


tients) of such complications in the control group with- 
out pelvic'inflammatory disease. Small bowel obstruc- 
tion occurred i all four patients, and two developed. 
rectovaginal fistulas as well. Bowel obstruction was 
treated. with nasogastric suction, hydration, and re- 


. placement of blood, protein, and electrolytes in one 


patient (T. C) who is alive and well 24 months after 


‘therapy. Three patients. (K. Y., R. F., and A. H.) were 


operated: upon to. relieve small bowel obstruction 
and/or perforation, Two of these patients (K. Y. and A. 
H.) died cf ee sepas in the a a 
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co ae Fig. 2.  Endarteritis obliterans i in ‘small bowel. ‘serosal vessel in a patient wich pelvic inflainmatory ry 


- disease. (Hematoxylin and: “eosin, x160). «v CX M mus l in i * d 
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Telangiectatic 
vessels ` 


-- Capillary endothelial 
proliferation. . 
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e, period; aadi one. patient (R. F. ) is alive and well 65  abscesses and in 25 age- -matched control patients who 
months following operation. Two of the three patients. died with no evidence of pelvic pathology. All speci- 
Sw. who did not develop complications are alive and wéll: ^ mens studied vere obtained from patients with no his- 
"wx * 18 and 72 months after therapy. and done has died of " tory;of atherosclerosis or vascular disease. 

"E recurrent cervical cancer. . E PES US. | Vessels: were evaluated i in a double-blind fashion ac-. 
^. * In order to ascertain the role of geie inflammatory ` cording to the presente or absence of capillary prolif: `` 
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D Haur disease. in the pathogenesis of radiation-induced en- 7 eration, fibrin ‘thrombi (Fig. 1), endarteritis obliterans 


E: .. teric injury, the effect ‘of’ pelvic inflammation on the |. (Fig. 2), ‘telangiectasia, and adjacent fibrosis. Serosal 
PME. microvasculature of the bowel was studied. Small" “fibrosis, ' capillary proliferation, and Rbrin thrombi. 
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literans was likewise higher in enteric serosal ves- 


sels of patients with pelvic inflammation than in those 
of the control group. | 


Comment 


Identification of a particular factor which predis- 
poses patients to enteric injury following radiation 
therapy is difficult because of its infrequent occur- 
rence. For example, the over-all incidence of bowel 
obstruction or fistula following radiation for cervical 
cancer in this series was 4.5 per cent, which correlates 
well with that reported from other institutions.” > * In 
addition, many factors including stage of disease, age, 
radiation dose, and the presence of vascular disease 
often interrelate to cause bowel or bladder injurv in an 
individual patient. The findings of this study do indi- 
cate that radiaticn-related enteric complications are 
significantly more common in patients with pre- 
existing pelvic inflammatory disease when compared to 
control patients of similar age, parity, height, weight, 
and vascular status. 

Earlier investigators* ? noted the association of pelvic 
inflammatory disease and visceral injury following 
radiation therapy, but relatively little has been re- 
ported concerning the pathogenesis of this association. 
It was assumed that enteric cemplications were related 
to abnormalities of radiation dose distribution second- 
ary to pelvic adhesions caused by the inflammatory 
process. The data presented herein suggest that vascu- 
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lar changes in the serosal vessels of tne bowel including 
endarteritis obliterans and adjacent fibrosis caused by 
pelvic inflammation also play an important role in en- 
teric injury following radiation therapy. Radiation- 
induced endothelial damage superimposed on previ- 
ously compromised small bowel vasculature could 
cause localized thrombosis with subsequent hypoxia, 
obstruction, and eventual necrosis. ':'issue repair or re- 
population of normal intestinal tissues after irradiation 
is dependent in part upon normal vascular supply and 
the mainterance of adequate tissue oxygen tension.? 
Localized reactive microangiopathy associated with 
pelvic inflammation could interfere with effective tis- 
sue repair, thereby facilitating radiation damage to 
normal pelvic viscera. 

The knowledge that pelvic inflammation predisposes 
a patient to radiation-induced enteric injury should not 
imply that the radiation dose to these patients should ` 
be reduced. The primary goal of ary therapeutic regi- 
men in cervical cancer must of necessity be cure of 
disease. Nevertheless, it does emphasize the high inci- 
dence of complications in these patients. In patients 
with early Stage I cervical cancer and coexisting pelvic 
inflammaticn, radical surgery may well prove to be the 
therapeutic method of choice, whereas those with more 
advanced disease may benefit from greater dose frac- 
tionation over more protracted time intervals, thereby 
allowing increased repair of normal tissues during 
treatment intervals. 
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Nucleic acid synthesis was studied in 26 tumor specimens, during a one-hcur in vitro 
incubation with the addition of progesterone and estradiol-178. On the response scale 
used, deoxyribonucleic acid and ribonucleic acid synthesis decreased linearly as the 
logarithmic concentration of either hormone increased. inhibition of nucleic acid synthesis 
was highly significant (P < 0.001) at 80 ug per milliliter of progesterone and at 40 ug per 
milliliter of estradiol. No evidence of synergism was found when the two hormones were 
combined at these concentrations. In Grade ! and |! tumors, the effect when both hormones 
were combined approximated the sum of effects of the individual hormones. In Grade Ill 
tumors, little difference was seen between treatment groups. (AM. J. OBSTET. GYNECOL. 


128: 772, 1977.) 


REGRESSION OF metastatic endometrial carcinoma 
following proges:erone therapy was described first by 
Kelley! in 1951. Subsequent experience indicates that 
approximately 30 per cent of pauents with this malig- 
nancy will respond to treatment with a variety of gesta- 
gens.? The reasons for the lack of response in 70 per 
cent of the patients are not obvious, although such 
tumor characteristics: as degree of differentiation and 
growth rate may be significant. Several authors have 
suggested that estrogen-gestagen combinations may be 
of benefit in gestagen-resistant tumors.” 4 

Most patients with this disease are postmenopausal 
and in an estrogen-deficient state. However, estrogen 
at a low concentration may be present, as shown by 
MacDonald and Siter? who have described the in- 
creased conversion of A*-androstenedione to estrone in 
patients with endometrial carcinoma. Although estro- 
gen is required for the progesterone response in nor- 
mal endometrial tissue, such a role has not been de- 
termined for malignant endometrium. 
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Nordqvist? showed that in vitro progesterone acts di- 
rectly on malignant endometrial cells to depress nucleic 
acid synthesis. We have studied the effect of progester- 
one and estradiol on nucleic acid synthesis of endome- 
trial carcinoma in vitro and have evaluated whether 
estradiol potentiates the inhibitory action of progester- 
one. 


Material and methods 


Malignant endometrial tissue was obtained by curet- 
tage from 26 patients at the time of diagnosis or at the 
first radium insertion. According to the histologic grad- 
ing system adopted by the Cancer Committee of the 
International Federation of Gynecology and Obstetrics 
(1971), the endometrial carcinoma was well differ- 
entiated (Grade I) in seven patients, moderately well 
differentiated (Grade II) in 12 patients, and poorly dit- 
ferentiated (Grade III) in seven patients. 

Nucleic acid synthesis was defined as the quantity of 
3H-methyl thymidine or “C-uridine incorporated per 
microgram of deoxvribonucleic acid (DNA) during a 
one-hour incubation of a cell suspension of endometri- 
al carcinoma. The method of Nordqvist? was used with 
the following modifications: Endometrial tissue, after 
being washed in medium 199* and minced, was ini- 
tially filtered through coarse wire (80 by 80 gauge) 
and then fine wire gauze (200 by 200 gauge) in order to 
obtain a cell suspension. Aliquots containing 5 to 
7 X 10* cells per test tube were prepared Tm 


*No. 115 H, Grand Island Biological Co., Grand Island, 
New York. 
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Fig. 1. Effect of progesterone and estradiol on the rate of DNA synthesis by endometrial carcinoma 
in vitro. Number of tumor samples is shown in parentheses. For explanation of percentage scale, see 


text. 


trifuged at 1,500 revolutions per minute (r.p.m.) 
for five minutes. The supernatant was decanted, and 
the resultant pellets were resuspended in 2 ml. of pre- 
warmed medium 199 containing 8 wCi of ?H-methyl 
thymidine per milliliter (specific activity, 1.9 Ci per mil- 
limole) and 0.8 mCi of 2-C-uridine per milliliter 
(specific activity 5.3 Ci per millimole). Two were used 
as controls with added ethanol and compared to dupli- 
cate samples containing, in addition, the appropriate 
concentraüon of hormones from ethanol stock so- 
lutions; the final ethanol concentration was 1 per cent. 
The cell suspension was continuously stirred during a 
60 minute incubation at 37? C. in a 5 per cent carbon 
dioxide—humidified incubator. After incubation, the 
tubes were centrifuged at 1.500 r.p.m. for five minutes. 
Pellets were then washed twice with 5 ml. of medium 
199 to remove extracellular radioactivity. Nucleic acids 
were extracted by washing twice with 5 ml. of ice-cold 5 
per cent trichloroacetic acid for 20 and five minutes, 
respectively, followed by washing twice with 5 ml. of 
medium 199 and once with absolute alcohol and then 
drying for 15 minutes. For determination of DNA con- 
tent, 1 ml. of IN sodium hydroxide was added to each 
test tube; the tubes were incubated at 37° C. for 60 
minutes, and duplicate samples of 0.1 ml. were ana- 
lyzed with the indole method of Ceriotti as modified by 
Bonting and Jones.’ 

— The isotope content of the extract was assayed in a 
liquid scintillation counter.* Each vial contained 0.1 ml. 


p um hydroxide with dissolved tissue, 1'ml. of 
^ Soluene, and 14 ml. of scintillation mixture (300 mg. of 


*Unilux Il, Nuclear-Chicago Corp., Des Plaines, Illinois. 


Table I. Inhibition of DNA synthesis (increase from 
control mean)* 






Tumor Grade 


Hormone 


Progesterone, 80 ug/ml. 34.2 48.5 124] 
Estradiol, 40 ug/ml. 40.3 22.4 67.2 
Both’ 64.4 69.6 80.4 


*Control mean = 100. 


dimethyl 1,4-bis-2-(5-phenyloxazolvl) benzene and 5 
Gm. of 2,5-diphenyloxazole in 1 L. of toluene). Under 
these conditions, the efficiency in the tritium channel 
was 55 per cent and that in the carbon channel was 65 
per cent. The total tritum and carbon-14 counts were 
calculated by the discriminator ratio method of Okita 
and associates.? 

The degree of synthesis was measured as disintegra- 
tions per minute (d.p.m.) per microgram of DNA 
which will be called A; and À; for an experiment done 
in duplicate and C, and C; for two corresponding con- 
trols. The relevant variable is taken to be the change 
relative to the control mean expressed as the ratio A/C 
where C = (C; + C3)/2. From previous experience, 
such ratios often have skewed distributions and incon- 
stant variance. However, they are compatible with the 
assumption of a log-normal distribution. As hormone 
effects were inhibitory in móst cases, most ratios A/C 
were less than unity, and their logarithms were nega- 
tive numbers. Therefore, for computational con- 
venience, all statistical calculations were done with the 
coded variate X = 100 [1 + log (C/À)]. On this scale 
the control (A = C) corresponds to X = 100 by defini- 
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Fig. 2, Effect of progesterone and estradiol on the rate of RNA synthesis by endometrial carcinoma 


in vitro. Scale and numbers as in Fig. 1. 
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Fig. 3. Effect of progesterone and estradiol, added singly and 
in combination, on nucleic acid synthesis in vitro in endome- 
trial carcinoma, Grades 1 to III. Scale and numbers as in 
Fig. 1. 


tion. Therefore, the relation between X and "per cent 


inhibition of control" defined as I = 100 (C-A)/C is: 


I = 100 — 10?7*'9*, In the figures, scales are labeled in 
terms of I rather than X. The X values were studied by 
analysis of variance, with estimation of fiducial limits 
(expected range for P — 0.05) of mean treatment ef- 
fects and t tests for changes from theoretical control 
value (100), with within-treatment variances between 
cases used as error terms. | 


Results 


In tissues obtained from 26 patients, 172 cbserva- 
tions on DNA synthesis and 85 observations on ribonu- 
cleic acid (RNA) synthesis (not counting the controls) 
were evaluated. zo . 

The mean control °H-thymidine incorporation was 


270 d.p.m. per microgram of DNA with 90 per cent of 
control values ranging from 45 to 710 d.p.m. per mi- 
crogram of DNA. The mean control '*C-uridine incor- 
poration was 144 d.p.m. per microgram of DNA; 90 
per cent of control values were between 31 and 550 
d.p.m. per microgram of DNA. Marked variation was 
found in DNA and RNA synthesis between tumor 
groups (classified according to grade) and within 
treatments between cases. 'The pooled duplicates and 
cases-per-treatment root mean squares of the DNA (14 
and 34) and the RNA (18 and 29) data were very close, 
a finding which we take as a sign of consistency of the 
whole body of observations. 

Figs. 1 and 2 show the mean treatment effects and 
their fiducial limits for DNA and RNA synthesis. Inhi- 
bition of DNA synthesis by progesterone and estradiol 
was dose dependent and increased almost linearly with 
the logarithm of the dose on the logarithmic response 
scale used. 

The mean inhibition of DNA synthesis (Fig. 1) was 
31 per cent (P > 0.1) at a progesterone concentration 
of 8 ug per milliliter and 61 per cent at 80 ug -per 
milliliter (P < 0.001). The wide fiducial range and the 
consequent lack of statistical significance reflect the 
small number of cases at the lower concentrations. 
Likewise, witn estradiol, a significant change from con- 
trol was established only at 40 ug per milliliter; DNA 


Synthesis at that concentration showed a 63 per cent 


inhibition (P « 0.001). 
RNA synthesis (Fig. 2) was significantly inhibited at 


.80 wg per milliliter of progesterone and 40 € 


milliliter of estradiol (P « 0.001); the smaller number 
of observations, compared with the DNA studies, show 
considerable variation. 

To detect synergism, the effects on nucleic acid syn- 
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' thesis of progesterone (80 ug per milliliter) alone and 


estradiol (40 ug per milliliter) alone were compared to 
the combination of progesterone (80 ug per milliliter) 
plus estradiol (40 wg per milliliter). If tumor grades 
are disregarded, all three hormone treatments are 


‘significantly different from the contro! values in inhi- 


biting RNA and DNA synthesis (P < 0.001). The com- 
bined treatment effect is greater (P < 0.05) than that of 
either treatment alone. (Fig. 3). 

Separating carcinomas according to histologic grade 
shows that in Grades I and II tumors the combined 
treatment effect on DNA synthesis approximates, on 
the effect scale used, the sum ofthe effects of proges- 
terone and estradiol given singly (Table I). This is not 
the case in Grade III tumors, in which little difference 
is seen among the three treatment groups. 

In studies on RNA synthesis, the effect of histologic 
grade was less well defined. In Grade II tumors, the 


‘effect of estradiol, 40 wg per milliliter, was found to be 


smaller than that of progesterone, 80 ug per milliliter, 
and that of the combined treatment (P < 0.05). Little 
difference between the three treatment groups ‘was 
seen in Gtades I and III tumors; the significance of 


these findings cannot be clearly established because of _ 


the small number of observations made to date. 


Comment 


The dose-dependent inhibition of nucleic acid syn- 
thesis by progesterone in endometrial carcinoma 
shown in these studies confirms previous reports.® ° 
These in vitro studies reinforce the belief that high- 
dose progesterone acts directly on the endometrial cell 
rather than indirectly via a trophic hormone from the 


.hypothalamic-pituitary axis. 


Estrogen, at high concentrations, like progesterone, 
inhibits nucleic acid synthesis. Nordqvist also observed 
inhibition of nucleic acid synthesis by estradiol, 20 ug 
per milliliter, and ascribed it to a nonspecific toxic ef- 
fect. The seemingly paradoxical behavior of estrogen 
can be explained by making a distinction between the 
mechanism of action.of this hormone at physiologic 
and pharmacologic levels. The growth-promoting ef- 
fect of' endogenous estrogen in normal endometrium 
and other Müllerian duct-derived tissue has been ex- 
tensively described. At high concentrations, however, 
this hormone appears to have a direct cytotoxic effect. 
This biphasic action has been reported by Sekiya and 
colleagues?’ in two cloned cell lines derived from rat 


uterine adenocarcinoma; low doses of estrogen en- - 
_ „eared the survival rate of cell colonies, whereas high . 


concentrations inhibited cell proliferation. In a related 


model, the MCF7 line, a hobnone: dependent cloned ` 


cell line from human breast cancer, cells were stimu- 
lated and showed nucleoside incorporation increased 


t 
e. . S a 


. take by cells. 
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by estradiol at lower concenfrations and inhibited at 
higher concentrations.” 

At high-dose levels, progesterone and estradiol in- 
hibited nucleic acid synthesis in the majority of tumors. 
As previous reports have shown that only 32 per cent 
of endometrial carcinomas have estradiol receptors” 
with probably a similar percentags having progester- 
one receptors, hormone action in our model most likely 
is not related to receptor binding. 

The relationship of estrogen to the action of proges- 
terone was also investigated. There is ample evidence 
that, at physiologic doses, the “priming effect” of es- 
trogen is necessary before a progesterone effect is ex- 
pressed, as, for example, in normal human endome- 
trium. Progesterone uptake by genital organs of a 
variety of animals is increased by pretreatment with 
estrogen’; the latter effect is most probably the induc- 
tion of a progesterone receptor. Certainly, the cyto- 
plasmic progesterone-binding protein in the rat uterus 
and in the chick oviduct has been shown to be estrogen 
induced. In addition, several studies have suggested 
that estrogen may promote the intracellular metabo- 
lism of progesterone and facilitate progesterone up- 
14, 15 

At the high concentrations employed in our study, 
no evidence of synergism was seen in combining pro- 
gesterone and estradiol, but an additive effect was 
demonstrated in Grades I and II tumors. Although 
undifferentiated (Grade III) tumors showed a striking 
response to either progesterone or estradiol, an addi- 
tive effect was not seen. The absence of this finding is 
consistent with the unpredictable biochemical and 
biological behavior of this group. Although the 
mechanism cf action of both hormones in our system is 
not clear, a high concentration of estradiol or proges- 
terone inhibits nucleic acid synthesis and thus has a 
direct cytotoxic effect. 

A major problem in culture systems concerns the in 
vitro drug concer.tration. In our system, maximal inhi- 
bition of nuc-eic acid synthesis was seen at a concentra- 
tion of progesterone of 80 ug per milliliter, which is. 
approximately 500 times the peak concentration of 
progesterone (range, 80 to 150 ng. per milliliter) found 
in maternal serum at term. As there is no ready 
means for determining in vivo drug equivalency, most 
workers use the formula recommended by Limburg 
and Heckmann” which equates in vitro concentration 
with maximum concentration in the blood, with the 
assumption.that the in vivo dose is distributed in 
plasma only. Thus, 200 mg. of progesterone in a pa- 
tient with a blood volume of 5 L. could theoretically 
reach a plasma concentration of 80 zg per milliliter. 

Considerab-e differences exist between carcinoma of 
the breast and the uterus; however, the suspected etio-. 
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logic factors and meclfanism of hormonal response 
may be common to both tumors. Estrogen is useful in 
the therapy of breast carcinoma in, postmenopausal 
women; failure to respond may be reversed by treat- 
ment with gestagens. Gestagens are the drugs of choice 
in endometrial carcinoma. Clinical observations as well 
as results obtained in this study suggest that the addi- 
tion of estrogen to gestagen therapy may enhance the 
response by an additive effect. Therefore, in vitro and 
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in vivo evidence warrants further exploration of the 
therapeutic role of estrogens in endometrial car-, 
cinoma. 
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Methods for quantitative vaginal flora studies 


ANDREW B. ONDERDONK 
B. FRANK POLK 

NANCY E. MOON 
BARBARA GOREN 

JOHN G. BARTLETT 


Boston, Massachusetts 


Quantitative bacteriology of the vaginal flora was performed with two techniques: One was 
a quantitative loop of vaginal secretions and the second was duplicate swabs of the vaginal 
fornix with one swab for bacteriologic studies and the second to determine specimen 
weight. Both sampling methocs were evaluated for accuracy in weight or volume 
measurements. Comparison of the two methods in eight volunteers showed reasonably 
good correlation although the duplicate swab technique gave somewhat higher mean 
counts and more bacterial species. Advantages and limitations of these methods for 
quantitative vaginal flora studies are discussed. (AM. J. OBsTET. GYNECOL. 12€; 777, 


1977.) 


THERE HAVE BEEN numerous studies of the vaginal 
flora since Doderlein's! original report in 1884. This 
type of investigation has become increasingly sophisti- 
cated in recent years because of better taxonomic 
classification of bacteria and improved microbiological 
techniques. Nevertheless, the vast majority of pub- 
lished reports focus on qualitative assessment with little 
or no attempt at enumeration. This stands in sharp 
contrast to many studies of the oral cavity and 
gastrointestinal tract where quantitation has become an 
essential component of complete flora analyses." * The 
difference in approach with these anatomic sites may 
be due to the relatively sparse secretions of the normal 
vagina, leading to a more frequent use of swab tech- 
niques to obtain specimens. The purpose of this report 
is to compare quantitative loop and quantitative swab 
techniques for assessing the normal vaginal flora. 


Material and methods 


Patients. Study patients had sampling on the day of 
hospitalization for elective hysterectomy. Criteria for 
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exclusion were the use of antimicrobial therapy in any 
form during the preceding two weeks, vaginal bleed- 
ing, and excessive vaginal discharge. Informed consent 
was obtained from all participants. 

Sampling technique. Vaginal secretions were ob- 
tained during pelvic examination in the lithotomy posi- 
tion with the two following sampling techniques: 

l. The first specimen was obtained with a 0.004 ml. 
calibrated platinum loop which was passed to the 
posterior fornix acter insertion of a sterile speculum. 
When filled with secretions, the loop was withdrawn 
with care used to avoid any contact with the speculum, 
external genitals, or other sources of contamination. 
The loop was then mixed with 0.4 ml. of prereduced 
Virginia Polytechnic Institute (VPI) dilution salts? 
which had been previously stored in a butyl rubber- 
stoppered glass vial. Mixing was accomplished in the 
pelvic examination room immediately after collection 
under a jet of carbon dioxide. 

2. The second specimen consisted of paired cotton- 
tipped applicators (Ames Cotton Co., Albany, New 
York) which were sequentially inserted and then ro- 
tated in the posterior fornix after collection of the loop: 
specimen. Again, care was taken to avoid contamina- 
tion. One swab was used for bacteriologic studies and 
the other was used to determine specimen weight. The 
first swab was stored prior to sampling in a butyl 
rubber-stoppered glass vial containing carbon dioxide; 
after specimen collection this swab was returned to a 
prereduced Carey-Blair transport tube (Gibco, Colum- 
bus, Indiana) for bacteriologic studies. The second 
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Table I. Comparison of total microbial 
concentratians with swab and loop specimens 






Concentration 














Swab Loop 
Specimen ' (logi CFU Gm.) (logioC F U/ml.) 
] 0.037 8.33 7.68 
7 0.023 8.69 8.86 
3 0.024 6.82 . 5.47 
4 0.010 10.00 9.47 | 
5 0.045 7.55 7.10 
6 0.019 4.49 4.52 
7 0.050 9.31 9.47 
8 0.035 9.75 . 9.30 
Mean 0.080 8.11 - 7,73 


t 


swab was stored prior to sampling in a tared rubber- — 


stoppered glass vial; after specimen collection, this 
swab was returned to its original container, the rubber 
stopper was replaced, and the vial was returned to the 
laboratory. 
. Standardization of specimen collection techniques. 
Pilot studies were performed to determine the accu- 
racy of the two specimen collection techniques for 
quantitative assessment. ‘The quantitative loops were 
initially standardized to contain 0.004 ml. (or 0. 004 
Gm.) of water, but there was no assurance that these 
would contain a comparable amount of fluids with dif- 
ferent viscosity and density. Standardization of the 
loop for vaginal secretions was performed by weighing 
tared quantitative loops after specimen collection. The 
swab technique was standardized by comparing 
weights of secretions obtained .with two sequential 
swabs with collection as previously ‘described. Bac- 
teriologic analyses were not performed in these stan- 
dardization studies. 

Bacteriologic analysis. Compa loop and swab 
- specimens from the same patient were returned to the 
Infectious Disease Research Laboratory for processing 
within 15 to 30 minutes of collection. The tared tube 
containing the swab specimen was reweighed to deter- 
mine the weizht of secretions obtained. Specimens for 
bacteriologic processing were passed into an anaerobic 
chamber (Coy Manufacturing Co., Ann Arbor, Michi- 
gan). The locp specimen in VPI dilution salts was mixed 
with a vortex mixer until homogenous. The swab 
specimen in semisolid media required more vigorous 
mixing with the use of mechanical stirring as well as the 
vortex apparatus; these manipulations were continued 
until the coiton fibers of the swab had disintegrated 
and the media appeared homogenous. (It should be 
noted that the semisolid media become less viscous at 
35° C. which.is the temperature maintained in the 
chamber.) l 


* 
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Three serial 100-fold dilutions were made of both 
the swab and loop specimens with VPI dilution salts. 
Aliquots of 0.1 ml. of the undiluted specimen and the 
three serial dilutions were plated on several media with 
sterile glass spreaders. Media for recovering anaerobic 
bacterià were prereduced brucella-base agar with 6 per 
cent sheep's blood, 10 ug per milliliter of menadione, 
and 0:5 ug per milliliter of hemin (BMB); laked blood 
containing 75 wg per milliliter of kanamycin and 7.5 ug 
per milliliter of vancomycin, and BMB containing 100 


.pg per milliliter of neomycin sulfate. Media for recov- 


ering aerobes and facultative anaerobes were 5 per 
cent sheep's blood agar, Pfizer selective enterococcus 
agar, and MacConkey agar. | 

Anaerobic plates were incubated in the chamber for 
seven days. Aerobic media were passed out of the 


chamber and incubated 48 hours in 5 per cent carbon 


dioxide (blood agar) or air (Pfizer selective enterococ- 
cus agar and MacCorkey agar) Colony types were 
enumerated, isolated, and identified with established 
procedures.*"* When the same organism was recovered 
from multiple plates, :he plate indicating the highest 
count was used to determine the final concentration. 


. Concentrations of organisms recovered in the loop 


specimen were expressed in colony-forming units per 
milliliter (CFU per milliliter) of vaginal secretions. For 
the swab specimen, concentrations were expressed in 
CFU per gram of vaginal material according to weight 
estimates based on the weight of the duplicate swab. 


Results 


Standardization of specimen weights in six volun- 
teers showed tha: the 0.004 ml. quantitative loop con- 
tained a mean of 0.0033 Gm. of vaginal secretions with 
a range of 0.0013 to 0.0050 Gm. These individuals had 
no excessive vaginal discharge; however, the weight of 
more viscous secretions from four additional women 
complaining of leukorrhea was 0.0289 to 0.0319 Gm. 
Swabs obtained from six volunteers without leukorrhea 
indicated the callection of 0.0049 to 0.0449 Gm. of 
vaginal material. The correlation coefficient for paired 
swabs obtained from the same individual was 0.92, in- 
dicating a high degree of accuracy for weight determi- 
nation with the duplicate swab technique. 

 Bacteriologic studies were performied on loop and 
swab specimens from eight patients. Thé mean weight 
of vaginal material obtained with the swabs was 0.03 
Gm. with a range of 0.010 to 0.050 Gm. (Table I). The 
total concentration of organisms averaged 10°" CFU 
per gram with the swab specimens and 10^" CFU per 
milliliter with the loop specimens (Table I).. The mean 
difference between paired specimens was 10938 
CFU per gram or milliliter. with a standard error of 
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Table II. Comparison of concentrations of microbial species with swab and loop specimens 


S pecimen 


Organism 


l Lactobacillus sp.* 
l Staphylococcus epidermidis.” 
2 : Lactobacillus sp.* 
3 Peptoceccus assaccharolyticus 
Peptococcus prevotu 
Peptostreptococcus intermedius 
Lactobacillus sp.* l 
Streptococcust 
Corynebacterium sp.* 
4 Lactobacillus sp.* 
Lactobacillus minitus 
Corynebacterium sp.* 
Peptococcus prevotii 
Streptococcus} 
5 Lactobacillus sp.* 
Candida sp.* 
Bacteroides fragilis ss. fragilis 
Corynebacterium sp.* 
Staphylecoccus epidermidis” 
Bacteroides fragilis ss. ovatus 
Bacteroides ruminicola 
6 Candida albicans* 
7 Streptococcust 
Peptococcus moróillorum 
Peptococcus prevott 
Peptostreptococcus anaerobtus 
Peptostreptococcus micros 
Lactobacillus sp.* 
Bacteroides melaninogenicus 
8 Bacteroides melaninogenicus 
Corynebacterium vaginale* 
Bacteroides oralis 
Propionibacterium acnes 
Peptococcus variabilis 
Peptococcus prevotii 
Streptococcus} 
Staphylococcus epidermidis” 
Streptococcus pyogenes* 
Peptococcus morbillorum 





: Concentration 
Swab Loop 
(logisCFU/Gm.) (logiyCFU/ml.) 
8.33 7.68 
3.43 = 
8.59 8.86 
6.39 SEN 
6.22 5.44 
6.21 
5.91 4.61 
5.61 4.69 
3.90 3.00 
10.00 9.47 
8.95 = 
6.00 3.47 
4.60 7.60 
4.47 n. 
7.55 7.06 
6.04 7.00 
6.64 5.00 
5.04 3.43 
4.43 3.47 
= 5.30 
ms 3.47 
4.42 4,52 
8.95 8,36 
&.38 yo 
7.30 8.07 
7.30 8.07 
7.30 m 
5.3C 5.77 
3.60 3.00 
9.74 7.83 
8.92 8.60 
8.70 m 8.62 
8.59 ME 
8.05 fo 
4145 7.78 
7.74 a 
4.77 5.00 | 
— 7.00 
— 9.00 





* Aerobic or facultative strains. 
fFacu.tative streptococcus, non-Group A or D. 


10*!, A paired t test shows a t statistic of 1.628 with 
seven degrees of freedom. Thus, the difference be- 
tween paired specimens is not significant (P — 0.10). 
The results for specific organisms and their concen- 
trations with the swab and loop techniques are summa- 
rized in Table II. A total of 39 organisms were re- 
covered, including 21 anaerobes and 18 aerobic or 
facultative strains. Of these 39 isolates, 26 were 
recovered with both specimen sources, nine were recov- 
ered only with the swab, and four were recovered only 
with the loop. The mean concentration of the 13 isolates 
recovered in only one of the specimens exceeded 10° 
CFU per milliliter or gram in ten, indicating low counts 
were not responsible for most of these discrepancies. 
For the 26 organisms recovered in both specimens, the 


mean difference in concentration between the loop 
and'swab was 10°*4 CFU per milliliter or gram and 
the difference exceeded one log for six isolates. 


Comment 


Bacteriologic analysis of swabs obtained from the 
cervix or vaginal fornix has been the usual method to 
define the indigenous flora of the female genital tract. 
Numerous workers have utilized this approach, and 
the result has beer: a deluge of reports based on qual- 
itative microbiology. On occasion, there has been a 
semiquantitative analysis with a “1-4 +” scale for or- 
ganisms seen on direct smear or recovered on primary 
isolation plates.°~'? More accurate enumeration of bac- 
terial populations has been attempted by quantitative 
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bacteriologic studies of fluid irrigants instilled into the 
vagina’ !3 or by colony counts of swab specimens." 
However, these techniques do not permit precision un- 
less the amount of vaginal secretions added to the ir- 
rigant or obtained on the swab is known. 

This study analyzed more definitive methods for 
quantitating the vaginal flora. One technique utilized a 
0.004 ml. quantitative loop to obtain vaginal secretions. 
This method proved to be somewhat difficult since the 


. vaginal secretions may be sparse and a few patients had 


to be excluded from this study due to an inability to fill 
the loop. Furthermore, weight determinations of 
specimens obtained with the standardized loop showed 
a variation from 0.0013 to 0.005 Gm. in persons with- 
out leukorrhea, and a nearly eightfold increase over 
predicted weights for the more viscous secretions ob- 
tained from women with leukorrhea. An alternative 
method for quantitation employed duplicate swabs 
with one swab for bacteriologic analysis and the second 
for estimating the weight of vaginal material obtained 
with the first swab. These specimens were easily col- 
lected, and the amount of vaginal material obtained, 
although variable, was considerably larger than with 
the loop. Preliminary studies showed a high degree of 
correlation for weights of vaginal material obtained 
with duplicate swabs from the same individual. 

There are certain basic differences in these two 
techniques. The loop specimen contains nonadherent 
bacteria; the original source of the organisms is ill de- 
fined, and quantitation is based on the volume of se- 
cretions analyzed. By contrast, the swab may remove 
bacteria which are more adherent to the vaginal mu- 
cosa and quantitation is based on the weight of vaginal 
materia] obtained. These considerations, coupled with 
the previously noted vagaries in specimen weight or 
volume determinations, provide a possible explanation 
for discrepancies noted in comparing results with these 
two quantitative bacteriology techniques. Nevertheless, 
the mean difference in total bacterial concentrations in 
companion specimens from the same patient was only 
109?3* CFU per milliliter or gram. More significant dif- 
ferences were observed in the analysis by specific or- 
ganisms. Of the 39 organisms recovered by either 
technique, 26 were recovered in both the loop and the 
swab. Quantitation of these 26 organisms were gen- 
erally comparable except for six isolates which showed 
variations in concentration which exceeded tenfold. 
Somewhat more bacteria were recovered with the swab 

technique by both qualitative and quantitative assess- 
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ment. It is not possible to determine if this difference 
reflects variations in sampling method or microbiolog- 
ical methodology. The fact that 13 of the 39 isolates 
were recovered in only one of the two specimens calls 
attention to the limitations of flora analyses based on 


only one type of sampling procedure. 


The, results of this study indicate that the vagina 
harbors a mean concentration of approximately 10° bac- 
teria per milliliter or gram, although there are exten- 
sive patient-to-patient differences. The range in bacte- 
rial concentrations was 10** to 10!? per gram of vaginal 
material, and the number of bacterial species recov- 
ered in counts exceeding 10* varied from one to ten. 
All of the samples were from healthy adult menstruat- 
ing women so that differences in patient population do 
not account for this variation. i; 

These results and the methods utilized are of interest 
for several reasons. First, quantitative bacteriology 
provides an additional dimension to the qualitative 
studies in defining the normal flora of the genital tract. 
Quanttative bacteriology is now recognized as a critical 
component of flora analyses of the oral cavity and gas- 
trointestinal tract where disturbances are often de- 
tected in bacterial concentrations rather than specific 
bacterial types." It has been suggested that alterations 
of the vaginal flora represent risk factors for infection 
following gynecclogic surgery,'* !$ and it is possible 
that quantitative changes are more important than 
those detectable with thé usual qualitative techniques. 
Quantitative bacteriology may also provide insight to 
the understanding of certain disease states. For exam- 
ple, there is often no clearly defined pathogen in pa- 
tients with vaginitis. The enumeration of bacterial 
populations in vaginal discharge may reveal significant 
changes which cannot be adequately interpreted with- 
out a quantitative definition of the normal flora. Fi- 
nally, numerous investigators have reported qualitative 
differences in the vaginal flora associated with hor- 
monal influences, age, pregnancy, antimicrobial ad- 
ministration, and gynecologic operations.’® !^ 17-20 
This is not surprising since there are no other mucosal 
surfaces subject to such extensive changes in cell type 
and environmental milieu which are likely to affect the 
normal flora. Quantitative evaluation of the flora in 
these distinctive patient populations may provide addi- 
tional information to be added to the data acquired 
with qualitative studies. The methods described here 
provide guidelines for methodology and interpretation 
of two techniques for this type of analysis. 
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Corynebacterium parvum as an immunotherapeutic 
agent in an ovarian cancer model 


ROBERT C. KNAPP, M.D. 
ROSS S. BERKOWITZ, M.D. 


Brookline, Massachusetts 


Corynebacterium parvum, an anaerobic dipthercid, has been demonstrated to be 
therapeutic in several tumor models by stimulating immunologic defenses. Formalin-killed 
C. parvum was investigated in the present study as an immunotherapeutic agent in the 
treatment of murine ovarian cancer, a model that closely simulates the activity of clinical 
disease. C. parvum successfully prolonged survival in murine ovarian cancer and its 
effectiveness improved with increasing dosage. The efficacy of C. parvum was further 
enhanced by a multiple-dose regimen. A previous report demonstrated the efficacy of 
heterologous tumor antisera in the serologic treatment of murine ovarian cancer. At the 
dosages investigated, the combination of C. parvum and heterologous tumor antisera 
(SG-200) provided longer survival than either modality independently. C. parvum is an 
effective anti-cancer agent in murine ovarian | cancer and may find utility in a clinical setting. 


(AM. J. OBSTET. GYNECOL. 128: 782, 1977.) 


THE VALUE of immunologic methods in the control 
of cancer has been demonstrated in several tumor 
models." * ° Corynebacterium parvum, an anaerobic 
diptheroid, augments immunologic defenses by 
stimulating macrophage activity ? and antibody re- 
sponse.! C. parvum has been demonstrated to be 
therapeutic in several tumor systems." An experi- 
mental murine ovarian cancer closely mumics the 
biological activity of clinical disease, including peri- 
toneal dissemination, ascites formation, and develop- 
ment of tumor-associated antigen. ? A previous 
report from our laboratory” has demonstrated the ef- 


. ficacy of heterologous tumor antisera in the serologic: 


cancer alone and in combination with serologic im- 
munotherapy. 


Material and methods 


An embryonal ovarian cancer, originating in C3Heb- 


' Fej female mice, has been maintained by serial in- 


treatment of murine ovarian cancer. The present study | 


was undertaken to investigate formalin-killed C. par- 
vum as an immunotherapeutic agent in murine ovarian 
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traperitoneal transplantation of 10 cells every two 
weeks in 6 to 8-week old female recipients." 

Antigen preparation. The preparation of the tu- 
mor-associated antigen has been described in previ- 
ous reports from this laboratory.!' ?? Centrifugation of 
ascitic fluid containing tumor cells at 900 r.p.m. at 45 C. 
for 10 minutes yielded a pellet which was washed with 
Tyrode solution, centrifuged and resuspended to a 


concentration cf 5 x 108 cells in 3 to 5 ml. of fluid, 


and stored at ~20° C. The frozen ovarian tumor cell 
suspension was thawed and centrifuged at 3,000 r.p.m. 
for 30 minutes, and the clear supernatant was applied 
to a Sephadex column at 4° C. Sephadex G-200 
(Pharmacia Fine Chemicals, Inc., Piscataway, New Jer- 
sey) with a fractionation range of 5,000 to 800,000 
molecular weight was allowed to swell for three days in 
deionized water at room temperature and packed in a 
2.5 by 40 cm. column (Pharmacia type K25/45). 
Equilibration with 9.005M phosphate buffer, pH 7.5, 
with a salt concentration of 0.15 at 4° C. was carried 
out for 24 hours prior to the use of the column. 
Chromatography was conducted under controlled 
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1 4mg C. Parvum Contro! 
100 


10% (0) SG2 
80 (0) SG200 1,2 


60 
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40 
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Fig. 1. Efficacy of C. parvum and SG-200 as x: E 
treatment modalities. 


` pressure at a constant flow rate of 14 ml. per hour and 
constant spectrophotometer monitoring (280 my). 

Protein peaks were determined by analysis of indi- 
vidual samples with a Beckman DB-GT sphectro- 


photometer. Defined protein peaks were pooled and . 


concentrated through Diaflo UM-10 membranes (Ami- 
con Corp., Lexington, Massachusetts) to a final vol- 
ume of 2 ml. Antigenic activity of a peak was deter- 
mined by its use as an immunogen by determination of 
specific antibody activity in the resultant serum and as 
an antigen in immunoelectrophoresis with tumor- 
associated antiserum: — 

Antisera preparation. To produce antisera, intra- 
dermal immunization of New Zealand white rabbits 
was performed with the first protein peak from the 
“Sephadex G-200 column. Cell suspensions of adult 
liver and spleen were used for absorption of species 
and histocompatibility antigens. Antitumor activity of 
all absorbed antisera was confirmed by precipitation 
in immunoelectrophoresis plates. The heterologous 
tumor antisera will be referred to as SG-200 in the 
: remainder of this report. 

C. parvum. Formalin-killed C. parvum was obtained 
from the Burroughs-Wellcome Research Laboratories, 
Research Triangle Park, North Carolina. Formalin- 


. killed C. parvum was supplied in ampules with a bacte- , 


.rial concentration of 7 mg. per milliliter. 

Therapeutic trials. All experimental groups con- 
‘sisted of 10 animals per group randomized prior to 
placement in cages. Each experiment had a tumor con- 
trol for the given tumor inoculum. All tumor cells, 
formalin-killed C. parvum, and SG-200 were adminis- 
tered intraperitoneally by separate syringes to separate 
sites. 


^ 
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100 





80 1C40)0 45 mg C. Parvum (1) 


60 


% SURVIVAL 


40 109(0) 0.35 mg C.Parvum (1) 


DAYS 


Fig. 2. Etficacy of C. parvum at increasing dosages. 


Results 


In the graphic presentation of data, each point on 
the graph represents a time of observation. While the 
experimental animals were observed daily, the minimal 
number of points to define the cata papaia was 
utilized. 

Efficacy of C. parvum and SG-200 as independent 
treatment modalities. In the first control group, 10° 
tumor cells. were administered intraperitoneally to 
mice. In the second control group, C. parvum (1.4 mg.) 
was administered intraperitoneally to non-tumor- 
bearing mice. Two experimental groups of 10 animals 
received 10* tumor cells intraperitoneally. After 24 
hours, the first experimental group of 10 mice received 
a single 1.4 mg. dose of C. parvum and the second 
group of 10 mice received a dose of 0.5 ml. of SG-200 
intraperitoneally for two days. 

A tumor inoculum of 10* cells in control animals 
resulted in a 10 per cent survival rate at 154 days (Fig. 
1). When C. parvum was administered alone to non- 
tumor-bearing animals, no deaths resulted. One day 


` following a 10? tumor cell injection. separate treatment 


with either C. parvum or SG-200 lec to 154 day survival 
rates of 40 and 80 per cent, respectively. C. parvum and 
SG-200 independently prolong survival in murine 
ovarian cancer. The present experiments did not at- 
tempt to elucidate the maximal response rate to inde- 
pendently administered C. parvum and SG-200. There 
are insufficient data to conclude which of the two mo- 
dalities is independently most effective. 

Efficacy of C. parvum at increasing dosages. A 
tumor inoculum of 10° cells was administered in- 
traperitoneally in the control group. One day following 
a 10° tumor cell inoculum, three experimental groups 
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Fig. 3. Efficacy of C. parvum in multiple-dose regimens., 
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Fig. 4. Efficacy of C. parvum and SG-200 in combination thet- 
apy. 
were treated in the following manner: Group 1 re- 
ceived a single dose of 0.15 mg. of C. parvum in- 
traperitoneally; Group 2 received a single dose of 0.35 
mg. of C. parvum intraperitoneally; Group 3 received a 
single dose of 0.45 mg. of C. parvum intraperitoneally. 
All control animals receiving 10? tumor cells were 


dead at 28 days. One day subsequent to a 10° tumor 


inoculum, treatment with 0.15 mg. of C. parvum pro- 
duced no improvement in survival rates. Treatment 
with 0.35 amd 0.45 mg. of C. parvum resulted in 154 
day survival rates of 20 and 60 per cent, respectively 
(Fig. 2). The efficacy of C. parvum is enhanced by in- 
creased dosage. The present experiment did not define 
the maximal response rate for a single dose of C. par- 


vum. The maximal response rate may well exceed the 


60 per cent prolonged survival rate in the present ex- 
periment. T 
Efficacy of C. parvum in multiple-dose regimens. 
In the control group, 10° tumor cells were administered 
intraperitoneally with no associated therapy. One day 
following a 10° tumor cell injection, C. parvum was ad- 
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ministered. to three separate experimental groups as 
follows: Group 1 received a single dose of 0.35 mg. of 
C. parvum; Group 2 received a single dose of 0.35 mg. 
of C. parvum per day for two consecutive days; Group 3 
received a single dose of 0.35 mg. of C. parvum per day 
for four consecutive days. 

With a tumor inoculum of 10° cells, all control ani- 
mals were dead at 28 days. One day following a 10* 
tumor cell injection, a single dose of 0.35 mg. of C. 
parvum provided a 30 per cent survival rate for 154 


. days. Treatment with two and four sequential daily 


doses of 0.35 mg. of C. parvum provided 154 day 
survival rates of 70 and 80' per cent, respectively (Fig. 
3). Multiple doses of C. parvum enhanced its capacity 
for prolonging survival in mice with murine ovarian 
cancer. The maximal response rate to a single dose of 
C. parvum has not been determined. Therefore, multi- 
ple doses of C. parvum may not be more efficacious 
than an optimal single cose. 

Efficacy of C. parvum and SG-200 in combination 
therapy. A tumor inoculum of 10° cells was adminis- 
tered with no associated therapy to the control group. 
One day subsequent tc a 10° tumor cell inoculum, 
three experimental groups were treated in the follow- 
ing manner: Group 1 received C. parvum alone in a 
single dose of 1.4 mg.; Group 2 received SG-200 alone 
in five pulsed daily doses of 0.5 ml.; Group 3 received 
the combined regimens of Groups 1 and 2. 

With a tumor inoculum of 10$ cells, all control ani- 
mals were dead at 21 davs. One day following a 10° cell 
burden, treatment with C. parcum alone yielded a 10 
per cent survival rate for 70 days. Sequential treatment 
with SG-200 alone also led to a 10 per cent survival rate 
for 70 days. When C. parvum and SG-200 were admin- 
istered concurrently, the survival rate for 70 days in- 
creased to 60 per cent (Fig. 4). At the dosage employed, 
combination therapy with C. parvum and SG-200 had 
greater effectiveness than either modality indepen- 
dently. 


Comment | | 

Formalin-killed C. parvum has been demonstrated to 
improve survival rates in mice with murine ovarian 
cancer. Furthermore, the efficacy of formalin-killed 
C. parvum is enhanced by increasing dosage and mul- 
tiple-dosage regimens. Both C. parvum and serologic 
immunotherapy with SG-200 independently pro- 
longed survival rates in mice with murine ovarian 
cancer. The present investigation did not elucidate 
whether C. parvum or SG-200 is independently most 
effective ‘in treating murine ovarian cancer, At the 
dosages employed, the combination of C. parvum and 
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serologic immunotherapy with SG-200 had greater ef- 


fectiveness than either modality independently. Before 
combination therapy with C. parvum and SG-200 can be 
fully assessed, the maximal response rate to indepen- 
dently administered C. parvum and SG-200 must be 
ascertained. 

. The course and progression of murine ovarian 
cancer closely resembled the biological activity of clini- 
cal disease. Four days after tumor inoculation of 
murine ovarian cancer, histologic examination of di- 
aphragms revealed tumor implants on the inferior di- 
aphragmatic surface involving the lymphatic channels. 
Clinical ascites became progressively apparent by seven 
days after tumor inoculation. The animals died with 
extensive ascites and diffuse omental and peritoneal 
involvement. In the murine ovarian cancer model, the 
mortality rate progressively increased with increasing 
tumor cell inoculum.!! When the tumor cell inoculum 
was 10* to 10* cells, a 100 per cent mortality rate oc- 
curred between 14 and 32 days. This murine ovarian 
cancer model has been demonstrated to possess a 
tumor-associated antigen.!  Tumor-associated anti- 
gens have also been reported in human ovarian 
cancer. Because of its similarity to clinical disease, 


murine ovarian cancer serves as a useful model for ` 


immunotherapy investigation. 
_ Certain aspects of the design of this study require 
further elaboration and comment. The administration 
of C. parvum 24 hours after tumor inoculation may 
seem artificial and unrelated to clinical realities. This 
approach is in many ways analogous to the in- 
traperitoneal administration of colloidal gold or P-32 
after operation for Stage 1 ovarian cancer with or 
without cyst rupture and for ovarian cancer with small 
foci of disease in the intraperitoneal cavity. The tumor 
cell inoculum administered in these experiments var- 
ied from 10* to 10$ cells. It has been previously demon- 
strated that a concentration of 10* cells is the lowest 
tumor burden in murine ovarian cancer to result in a 
100 per cent mortality rate.!! In the first experiment 
investigating the efficacy of C. parvum and SG-200 as 
independent treatment modalities, 10* tumor cells were 
administered to assess possible subtle prolongation 
in survival. It was felt that a larger tumor burden may 
obscure possible benefits of immunotherapy. In the 
experiment assessing the efficacy of combination ther- 


H 
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apy with C. parvum and SG-200, a 10* tumor cell in- 
oculum was utilized. It was thought that a larger tumor 
burden could best amplify possible differences be- 
tween individual therapy with C. parvum and SG-200 
and combination therapy. 

C. parvum has been shown to stimulate immunologic 
defenses by augmenting macrophage activity" ? and 
antibody response.’ C. parvum has been demonstrated 
to attract activated macrophages,’ and these activated 
macroohages provide a proliferative stimulus to anti- 
body-producing lymphocytes. Macrophage stimula- 
tion is manifested by hepatomegaly, splenomegaly, 
and augmented clearance of particulate matter from 
the bloodstream. * The mechanism of action of 
SG-200 antisera has been investigated in a previous 
report from our laboratory. The efficacy of SG-200 
antisera is blocked by both sublethal irradiation and 
silica macropaage blockade, indicating an active medi- 
ator role for both lymphocytes and macrophages. Both 


'C. parvum and SG-200 antisera require host immuno- 


logic participation to mediate their effectiveness. 

C. parvum has been demonstrated to prolong survival 
in several tumor models alone?" and in corabination 
with chemotherapy and radiotherapy.'? !* The effec- 
tiveness of C. parvum as an anticancer agent is probably 
mediated through its augmentation of host im- 
munolcgic dezenses.?"* Clinical experience with C. par- 
vum as an anticancer agent is being acquired in recent 
studies.‘ 1° Repea:zed injections of C. parvum have been 
well tolerated in patients and have improved survival 
despite massive tumor burdens.!* © The febrile reac- 
tions subsequent to C. parvum administration decrease 
in severity with successive treatments.!* 

C. parvum has been demonstrated to be an effective 
immunotherapeutic agent in the treatment of murine 
ovarian cancer. Because murine ovarian cancer closely 
simulated the biological activity of clinical disease, the 
efficacy of C. parvum alone and. in combination with 
serologic immunotherapy is particularly promising. C. 
parvum and serologic immunotherapy may prove to be 
useful adjunctive modalities in clinical ovarian caner. 
Like other forms of immunotherapy, C. parvum may 
prove to be most effective against minimal amounts of 
clinical disease and may find a role in treating patients 
with minimal residual disease achieved by prior surgi- 


_ cal therapy, chemo:herapy, or radiotherapy. 
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Some observations on the value of endocervical curettage 
performed as an integral part of colposcopic examination 
of patients with abnormal cervical cytology 
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A total of 259 patients underwent endocervical curettage as an integral part of colposcopic 
examination of patients with abnormal cervical cytology. The transformation zone was - 
entirely visualized in 140 patients (54.1 per cent), and, in 8.6 per cent of this group, the 
endocervical curettings were abnormal. On no occasion did the endocervical curettage 
harbor the worst lesion when compared to the histology of the ectocervical biopsy, cone 
biopsy, and hysterectomy specimens. In 117 patients (45.2 per cent), the transformation 
zone could not be visualized in its entirety, and in 57.3 per cent the endocervical curettings 
were abnormal. In one patient of this group invasive carcinoma was present in the 
endocervical curettage, and in another patient invasive carcinoma was present in both the 
ectocervical biopsy and the endocervical curettage. Thus, when the entire transformation 
zone is not visualized in its entirety or at all, endocervical curettage appears to be of value 
since a frank invasive carcinoma may be diagnosed and a cone biopsy avoided. (AM. J. 


OBSTET. GYNECOL. 128: 787, 1977.) 


\ 


ENDOCERVICAL CURETTAGE has been advocated by | 


some to be an integral part of the colposcopic exami- 
nation of patients with abnormal cervical smears.’~* 
Others do not regard this procedure as necessary." !? 
This paper describes a consecutive series of 259 pa- 
tients who had endocervical curettage in the investiga- 
tion of abnormal cervical cytology. Our purpose was to 
analyze the value of endocervical curettage in patients 
with suspected cervical neoplasia. 


Patients and methods 


A total of 256 consecutive nonpregnant patients 
were seen in the Dysplasia Clinic at Downstate Medical 
Center between July 1, 1975, and April 31, 1976. All 
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patients were referred to the Clinic because of abnor- 
mal cervical cytology (mild dysplasia or worse). Patients 
with invasive malignancies of the cervix visible to the 
naked eye were not included in this study. 

Each patient was examined with a Leisegang Model 
3B colposcope (magnification x18.5) before and after 


the application of 3 per cent acetic acid to the cervix. 


The examination was performed by two gynecologists. 

The Kevorkian square-jawed biopsy forceps was 
used to obtain ectocervical biopsies from the most ab- 
normal area visible through the colposcope. Sometimes 
up to three or four biopsies were taken; usually only 
one ectocervical biopsy was obtained. The ectocervical 
biopsies were followed by a thorough endocervical 
curettage. with the Kevorkian endocervical curet. 


. Specimens of tissue were placed in formalin, totally 
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embedded, serially sectioned, and stained with hema- 


toxylin and eosin. In four patients, the endocervical 
curettings were inadequate for diagnosis. 

A total of 151 patients underwent cone biopsies 
and/or hysterectomies. The cone biopsy of the cervix 
in the hysterectomy specimen was fixed in formalin, 


cut into 12 to 25 blocks, serially sectioned, and stained 


with hematoxylin and eosin. The definitive diagnosis 
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Table I. Comparison of*endocervical curettings with ectocervical biopsies from 140 patients ' 


in whom the entire transformation zone was visible 


Ectocervical 


Normal 
Mild dysplasia 24 ~ — 
Moderate dysplasia 22 — 3 
Severe dysplasia 26 — ] 
Carcinoma in situ 26 i — 
Invasive carcinoma — — — 
Othert 4 — — 
Total 124 2 4 


Endocervical curettings 


d Mild Moderate Severe Carcinoma Invasive 
biopsy — Normal dysplasia. a ial dee in siiu carcinoma Other* Total 


23 
24 
26 
29 
32 

0 
4b 


140 


9 NA oe 
l 


3 3 — 


| 
| 
a njej] 





*Miscellaneous findings in the endocervical curettings included: squamous metaplasia (2), endocervical polyp (1), and 


- “adenomatous hyperplasia of endocervical tissue (1). 


{Miscellaneous findings on the ectocervical biopsies included: inadequate tissue for a diagnosis (3), squamous metaplasia (2), and 


herpes (1). 


Table II. Comparison of endocervical curettings with the definitive diagnosis of 58 patients 


in whom the entire transformation zone was visible 


Definitive 
Glagnosis 


Normal — 
Mild dysplasia 
Moderate dysplasia 
Severe dysplasia l 
Carcinoma in situ 2 
Microinvasive carcinoma (IA) 
Frankly invasive carcinoma 


Total 52 l 


Endocervical curettings 


Mild Moderate Severe Carcinoma Invasive 
Normal dysplasia dysplasia dyspiasia in situ . carcinoma Total 


2 2 -— 32 
2 





was defined as the most advanced lesion in the ectocer- 
vical biopsy, cone biopsy, or hysterectomy specimen. 

The pathologic diagnosis was collected directly from 
the original pathology report from the pathology lab- 
oratory of Kings County Hospital and University Hos- 
pital at Downstate Medical Center. The criteria used 
were uniform and according to our gynecologic tumor 
service protocols. Carcinoma in situ was diagnosed 
when neoplastic changes, namely, lack of maturation, 
pleomorphism, proliferation, and loss of polarity of the 


cells, extended through the entire thickness of the epi- . 


thelium. Dysplasia was diagnosed when the epithelium 
was only partially involved and the superficial layers 
maintained normal maturation and differentiation. 
Based on the percentage of cells undergoing neoplastic 
transformation, dysplasia was classified into three 
grades: mild, moderate, and severe, In mild dysplasia, 
undifferentiated neoplastic cells occupied up to one 
third of the thickness of the epithelial layer; in 
moderate dysplasia, up to two thirds of the epithelium 


was occupied by undifferentiated cells. In severe 
dysplasia, more than two thirds of the thickness of the 
epithelium was involved, but mature epithelial cells 
were still present in a superficial strip. Microinvasive 
carcinoma was defined as invasion of the cervical 
stroma less tkan 1 mm. without vascular or lymphatic 
involvement. Stromal invasion greater than 1 mm. was . 
diagnosed as frank invasive cancer." 

Cone biopsies were performed for diagnosis when 
the colposcopic examination was judged to be unsatis- 
factory. The criteria used for an unsatisfactory exam- 
ination were: (1) The zbnormal transformation zone 
was not visib‘e in its entirety, as it extended into the 
endocervical canal out of range of the colposcope; (2) : 
malignant cells were present in the cytologic smear 
which was nct in accordance with the colposcopic im- 
pression or the ectocervical biopsy; (3) endocervical 
curettings contained cervical intraepithelial neoplasia 
(CIN); (4) the lesion was extensive. 

In patients with severe dysplasia or carcinoma in situ, 
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Table III. Comparison of endocervical curettings with ectocervical biopsy fi from 117: patients 
in whom the transformation zone could not be entirely seen 


Ectocervical 


Endocervical curettings 


D Mild Moderate Severe ` Carcinoma Invasive 
biopsy Norma dysplasia | — dyspiasia dysplasia. n situ carcinoma Other* Total 


Normal l 
Mild dysplasia ] 1 : 1 
Moderate dysplasia 6 l 4 
Severe dysplasia g 1 3 
Carcinoma in situ 13. — 1 
Invasive carcinoma 2 -— — 
Othert ] = — 
. Total 50 10 10 


12 


— —— 


8 l 
l 


-|e Sm] | 
d 


- € 4 6 
17 17 2 Ll 





. *Miscellaneous findings in the endocervical curettings included atypical or dysplastic epithelium (10) and squamous metaplasia 


(1). 


tMiscellaneous findings on the ectocervical biopsies included inddeguale: tissue for diagnosis (3), atypical epithelium (1), and 


condyloma (2). 


with satisfactory examinations and no need of defini- 
tive therapy, therapeutic conizations were performed. 
In order to assess the depth of invasion, cone biopsies 
were performed when ectocervical biopsies revealed a 
microinvasive lesion. 

Definitive therapy was advocated when the patient 
was not desirous of further childbearing. Modified rad- 
ical hysterectomy was performed for carcinoma in situ, 
and a total abdominal hysterectomy was done for se- 
Vere dysplasia. Ovaries, unless abnormal, were not re- 
moved in young women. Cryosurgery or cautery was 
not utilized. Mild and moderate dysplasias were usually 
followed with regular examinations and repeat cyto- 
logic smears when the colposcopic examination was sat- 
isfactory. 


Results 


_ The 259 patients were categorized into three groups 
based on tbe colposcopic examination. 

Transformation zone entirely visualized. There 
were 140 patients in this group (54.1 per cent), includ- 


ing only two of 27 postmenopausal women. In 12 pa- ` 


tients (8.6 per.cent) of the 140, endocervical curettings 
were abnormal. The comparison between the endocer- 
vical curettings and the ectocervical biopsies is shown in 
Table I. In only one patient was the tissue diagnosis on 
the endocervical curettings worse than that of the ec- 
tocervical biopsy. In eight patients the endocervical 
curettings were of the same histology as that of the 


ectocervical biopsies, and in three patients the tissue’ 


diagnosis was less abnormal. 

A total of 58 patients in this group underwent cone 
biopsies and/or hysterectomies. The comparison be- 
tween the definitive diagnosis (the most advanced le- 
sion in the ectocervical biopsy, cone biopsy, or hysterec- 


tomy specimen) and the endocervical curettage is 
shown in Table II. Six of the patients with abnormal 
endocervical curettings had cone biopsies, but there 
was no instance in which the endocervical curettings 
harbored the worst lesion. In two patients, the tissue 
diagnosis was the same as the definitive diagnosis; in 
the other four patients, it was less abnormal. 
Transformation zone not entirely visualized. There 
were 117 patients in this group (45.2 per cent). In all, 
the transformation zone extended into the endocervi- 
cal canal out of range of the colposcope. A total of 25 of 
the 27 postmenopausal patients were in this group. In 
67 patients (57.3 per cent), the endocervical curettings 
were abnormal]. The comparison between the endocer- 
vical curettings and the ectocervical biopsies is shown in 
Table III. In 12 patients (10.3 per cent), the tissue 
diagnosis on the endocervical curettings was worse 
than that on the ectocervical biopsy. One of these pa- 
tients had invasive epidermoid carcinoma present in 
the curettings, while carcinoma in situ was present in 
the ectocervical biopsy. In 41 patients, the tissue diag- 
nosis was the same. One patient had invasive carcinoma 
present in both the endocervical curettings and the ec- 
tocervical biopsy, and in 11 patients the endocervical 


curettings were less abnormal. 


A total of 93 patients in this group underwent cone 
biopsies and/or hysterectomies (24 of 117 are either 
waiting for operation or have not returned for disposi- 
tion). The comparison between the endocervical curet- 
tings and the definitive diagnosis is shown in Table IV. 
In two.instances, the endocervical curettings harbored 
the worst lesion. In 21 patients, the tissue diagnosis of 
the endocervical curettings was the same as the defini- 
tive diagnosis. It is possible that the worst lesion was 


. situated in the endocervical canal in these patients. The 


e 
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Table IV. Comparison. ef endocervical curettings with the. definitive diagnosis in 93 patients 
in whom the entire transformation zone could not be seen’ 


ogee TE oe e i -. Endocervical curettings 





c Definitive — Moderate Carcinoma. Invasive 
diagnosis _ dysplasia ` in situ carcinoma Other* | Total 
.. Normal ' i Ea m € = e — Si 
Mild dysplasia . 6 ] d - n = SN 7 
. Moderate dysplasia | 4. 3 l 2 — ze € .10 
Severe dysplasia 5 B E “3 — = 4. 13 
Carcinoma in situ 15 = 2 - 5 11 16 = 3 52 
Microinvasive (IA) vera a 1 HE ERE um 2 
Frankly invasive (IB occult) l: — € —— = 2 9 5 
Othert l Eo _— NM "S E D 9 3 
Total a 34. 7. 6. E7 16 2 : MH 93 - 





*Miscellaneous findings i in the endocervical iene ‘included atypical or dysplastic epithelium (10) and squamous a 
(1). , 
Miscellaneous findings in the ectocervical biopsies, cone biopsies, and/or hysterectomy ` specimens included condyloma (2) and 
adenocarcinoma of the corpus uteri without endocervical. involvement (1). ; 


+ 


Table V. Comparison of the galpocopiei impression, ectocervical biopsies, endocervical curettage, 
cone biopsy, and hysterectomy i in nine patients with invasive lesions 











NER SE Endo- . 
Colposcopic M cervical 
prediction . Ectocervical biopsy . curettage ‘Hysterectomy ` 
















. patient with invasive carcinoma in tlie curettings only 


I* Invasive carcinoma Carcinoma in situ, Dysplasia Frankly. No residual tumor (RH) 
microinvasion I i invasive 
DE mE | carcinomz . 
2 Carcinoma in situ Atypical epithelium Atypical Frankly —— No residual tumor (RH) 
i i . epithelium invasive 
l l TEE carcinoma 
9 Invasive carcinoma Carcinoma in situ. ave’ Invasive No residual tumor (RH) ' 
.. ME j i OEE E carcinomat 
4* Carcinoma in situ Frankly invasive Normal DNE — Carcinoma in situ (RH) 
i i ‘carcinoma E 
5i Invasive carcinoma Invasive carcinoma Invasive ` — : ees 
6§ Carcinoma in situ Carcinoma in situ Normal Ree Frankly invasive 
| eog ; | 2 carcinoma (MRH) 
78 Carcinoma in situ ‘Carcinoma in situ ` Normal i —. Microinvasion (MRH) 
8* Severe dysplasia Severe dysplasia . Severe Micro- : Dysplasia (MRH) 
Soe zu | .. , dysplasia invasive 
ME E carcinoma | 
g* ‘Invasive carcinoma Carcinoma in situ Normal Micro- "+ Dysplasia (MRH) 
CEP E NL ps invasive i 
i . carcinoma "ES 
* Abnormal transformation zone, out of range of the colposcope. 
tConization needed to assess depth of invasion. z 
Treated by radiotherapy. | 
§Abnormal transformation zone in range of thé colposcope. ` 


MRH = Modified radical hysterectomy; RH = radical hysterectomy. : ` 

endocervical tissue in the other. Moderate dysplasia 
(Table III) underwent cone biopsy to clarify the exact was present in both cone biopsies. . 
depth of invasion. In retrospect, this patient could have — | 


been spared a cone biopsy by the use of the- endocervi- Invasive lesions - 


cal curettage. 
No transformation zone visualized. There Were two 


LI 


2 . There were nine patients with invasive lesions (Table 


patients in whom no transformation zone and no lesion 
could be visualized. The endocervical curettings con- 
tained. carcinoma in situ in one instance and nórmal 


r 


V). Three were microinvasive and six were frank inva- 
sive carcinoma, Stage IB (occult). The colposcopic im- 
pression was compatible with invasion in four of the ` 
lesions. Ectccervical pipes and endocervical curet- - 


- 


- 
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tage identified four of the lesions but only two of those 
suspected by the examination. Two of these four pa- 
tients underwent cone biopsy to define the depth of 
invasion. 


Three lesions were identified by cone biopsies. Two 


lesions were identified in the hysterectomy specimen, 
one of them a frank invasive carcinoma (IB "occult") 
and the other a microinvasive carcinoma. In these two 
patients, the entire transformation zones were visu- 
alized. Ectocervical biopsies showed carcinoma in situ 
in both while the endocervical curettings were normal. 
The patients were treated with modified radical hys- 
terectomy, without cone biopsy before the procedure. 
In seven of the nine patients, the transformation zone 
could not be entirely seen. The endocervical curettings 
contained invasive carcinóma in two instances. 


Comment 


Our impression is that endocervical curettage, when 
performed as an outpatient procedure during colpo- 
scopic examination, is associated with a significant 
amount of pain. Sometimes the procedure is thwarted 


by the patient's complaints. The sample is scanty, and 


little or no stroma may be obtained, making exclusion 
of invasion difficult. However, the recovery of tissue 
can be improved? by more meticulous collection. A 
uterine dressing forceps can be used to remove clots 


containing tissue from the endocervix, and small. 


squares of dry paper towel (never gauze) can be uti- 
lized in the posterior upper third of the vagina im- 


mediately below the cervix. Sometimes the histologic. 


evaluation of the curettings is difficult. The curettage 
can also disturb the interpretation of a subsequent 
cone biopsy. The procedure is a blind technique, and 
contamination from other areas previously biopsied on 
the ectocervix cannot be excluded. 
When an abncrmal transformation zone has been 


fully visualized colposcopically, it appears that endo- 
cervical curettage is of little value. Our data (Tables I- 


and II) show that on no occasion did the endocervical 
curettage contribute to the final histologic diagnosis. It 


was more abnormal than the ectocervical biopsy (mild 


dysplasia) in only one patent. In cases in which the 


cervical smear is not explained by the ectocervical 


biopsy, a cone biopsy and "formal" dilatation and 
curettage should be performed. 
Of patierits in whom the entire transformation zonë 


could not be visualized (Tables III and IV), the tissue 
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diagnosis on the endocervical curettage was worse than 
that of the ectocervical biopsies in 12 patients (10.3 per 
cent) and invasive carcinoma was found in one of these 
patients. In 41 patients, the tissue diagnosis was the 
same, and in one of these patients the endocervical 
curettage and the ectocervical biopsy contained inva- 
sive carcinoma. Therefore, two invasive carcinomas 
were diagnosed in the endocervical curettings. Because 
of these findings, we think that endocervical curettage 
appears to be indicated when abnormal transformation 
zones are out of range of the colposcope. If the ec- 
tocervical biopsies or the endocervical curettage fails to 
reveal invasive disease, a cone biopsy and a "formal" 
fractional curettage should be performed. When no 
abnormal transformation zone is visualized, the 
presence of carcinoma in situ in one of the endocervi- 
cal curettings appears to indicate that a lesion could be 
entirely endocervical in some instances. Therefore, 
endocervical curettage should be performed in these 
patients. If invasive disease is not present, a cone 
biopsy and a "formal" fractional curettage should be 
performed. 

On one occasion, the colposcopic evaluation led us to 
an error in management. We performed a modified 
radical hysterectomy because biopsies of a lesion which 
was within the range of the colposcope revealed car- 
cinoma in situ. However, the hysterectomy specimen 
showed a frankly invasive lesion. In retrospect, this pa- 
tient should have had a cone biopsy since the lesion was 
very extensive. 


Conclusions 


Endocervical curettage performed as an integral 
part of colposcopic examination appears to be of value 
when the entire transformation zone is not fully visu- 
alized because it extends into the endocervical canal or 
when it is not visualized at all. In this way a frankly 
invasive carcinoma in the endocervix may be occasion- 
ally detected and a cone biopsy avoided. In such pa- 
tents a negative endocervical curettage does not 
exclude an invasive carcinoma in the endocervix, and a 
cone biopsy and a "formal" fractional curettage must 
be performed for final exclusion of such a lesion. 

For patients in whom the transformation zone is 
fully visualized through the colposcope, the endocervi- 
cal curettage may be omitted since it does not contrib- 


ute to their patient'sammanagement. 
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A direct radioimmunoassay for estriol-16-glucuronide 
in urine for monitoring pregnancy and 


induction of ovulation 
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Antibodies to estriol-16o-[8-D-glucuronide] were raised in sheep with the use of keyhole 

- limpet hemocyanin and bovine serum albumin conjugates of estriol-16o-[8-D-glucuronide]. 
A simple, rapid method is presented for direct radioimmunoassay of 
estriol-16a-[8-p-giucuronide] in urine with dextran-coated charcoal used for separation of 
free from bound and deionized water used for dilutions. The method is thrifty in its use of 
reagents. The assay has been evaluated in the pregnancy range, and the sersitivity has 
been extended into the range necessary for monitoring induction of ovulation with Pergonal. 


(AM. J. OBsTET. GYNECOL. 128: 793, 1977.) 


THE UTILITY of direct radioimmunoassay of estriol- 
16a-[8-p-glucuronide] in diluted pregnancy urine 
for monitoring estriol production in pregnancy has al- 
ready been established and reported elsewhere.’ 
These reports followed less specific radioimmunoas- 
says for estriol in urine with** ê and without hydrolysis." 
Direct assay of conjugates in urine eliminates the 
necessity for hydrolysis, and the conjugates make excel- 
lent haptens.® The purpose of this report is to present a 
simple technique for the direct radioimmunoassay 
of estriol-16a-[£-p-glucuronide] in pregnancy urine 
and to extend the use of the assay to the nonpregnant 


. woman where there is a need for simple rapid deter- 


mination of estrogen production for monitoring induc- 
tion of ovulation with Pergonal. 
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Material 


All estrogens and estrogen metabolites were pur- 
chased from Sigma Chemical Company, St. Louis, 
Missouri. ?H-Estriol- 16a@-[8-p-glucuronide], 30,000 
to 50,000 mCi per mole, and ACS counting solution 
were purchased from Amersham-Searle Corp., Ar- 
lington Heights, Illinois. Keyhole limpet hemocyanin 
(“A” grade) was purchased from Calbiochem, San Di- 
ego, California. Bovine serum albumin (BSA), crystal- 
lized, was purchased from Miles Labs., Inc., Kankakee, 
Illinois. Bovine gamma globulin, fraction II, was pur- 
chased from Schwarz/Mann, Orangeburg, New York. 


 Tri-N-butylamine and isobutylchlorocarbonate were 


793 


purchased from Eastman Kodak Co., Rochester, New 
York. Dimethyl formamide (SpectrAR) was purchased 
from Mallinckrodt Chemical Works, St. Louis, Missou- 
ri. Dextran T-70 was purchased from Pharmacia, Up- 
psala, Sweden. Charcoal (carbon, decolorizing alkaline 
norit À) was purchased from Fisher Scientific Co., Fair 
Lawn, New York. Freunds complete adjuvant was pur- 
chased from Difco Labs., Detroit, Michigan. Deionized 
water was procuced in equipment from Hydro Service 
& Supplies, Inz., Durham, North Carolina. 


Methods 


Synthesis of estriol-16a-[8-D-glucuronide]-keyhole 
limpet hemocyanin conjugate. The method of Er- 
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Table I. Preparation P. the assay 


Áugust 1, 1977 
. Am. J. Obstet. Gynecol. 


Background 

Total count 0.1 0.1 0 
O-AB 0.1 0.1 v 10 
Bo 0.1 0.1 0 
‘Standards | 04 0 oj 
Urine 0.1 .. 0 l 0 


0 
0 0 1.1 0 
0 0 0.1 ] 
0 0.1 0 1 
0 0.1 0 l 
0. 1 


l i 0.1 0 


*H-Es Gluc. = *H-estriol.16a8-p-glucuronide] solution for radioimmunoassay; water = deionized water; standard = thawed 
prepared standard for radioimmunoassay; urine — either dilution 1 or dilution 2 of the 24 hour urine, depending on whether 


Pergonal or pregnancy urine is being used; charcoal — 
Bo = tube for binding with no added esti?ol glucuronide. 


langer and associates’ was modified for use with key- 
hole limpet hemocyanin and dimethyl formamide.? Tri- 
N-butyl amine, 2.6 ml., and isobutylchlorocarbonate, 
1.42 ml. were each individually diluted to 10 ml. with 
dimethyl formamide. Estriol-16a-[8-p-glucuronide], 

25 mg. (53.6 umole), was dried in vacuo and dissolved. 
in dimethyl formamide, 0.2 ml., containing 3.7 x 108 
d.p.m. of ?H-estriol-16a4 B- ocaluctronidel. Then 0.1 
ml. (109 ju moles) of the solutions of tri-N-butyl amine 


and isobutylchlorocarbonate was added in rapid suc- 


cession, and the resulting reaction mixture was refrig- 
erated 20 minutes at 4° C. (mixture A). Keyhole limpet 
hemocyanin, 25 mg., was dissolved in 2.2 ml. of 
deionized water in a 15 ml. conical glass centrifuge 
tube. Sodium hydroxide, IN, 0.2 ml., dimethyl for- 
mamide, 2.2 ml., and mixture A were added in rapid 
succession to the vortexed solution. The mixture was 
allowed to stand at 20? C. overnight and dialyzed 
against three 1 L. volumes of 0.1M sodium phosphate 
pH 7.6 buffer and three 1 L. volumes of deionized 


water. Lyophilization yielded 60.3 mg. of fluffy white 


material. 

Synthesis. of estriol-16o 9-b-glucuronide]- BSA 
conjugate. The method of Erlanger and associates" as 
modified by Davis and Loriaux''!* for use with di- 
methyl formamide? was altered slightly to improve in- 
corporation. Crystalline BSA, 25.5 mg. (0.364 umole), 
was dissolved in 0.6 ml. of deionized water. Sodium 
hydroxide, 1N, 2541, and 600 yl of dimethyl for- 


mamide were added in rapid succession (solution A). - 


Estriol-16a-[8-p-glucuronide], 15 mg. (82.2 umole), 
and 2.2 x 109 d.p.m. of ?H.estriol-16a-[8-Dp-gluc- 
uronide] were dried in vacuo in a 10 by 75 mm. glass 
test tube, dissolved in 0.2 ml. of dimethyl forma- 
mide, and chilled to 4° C. Tri-N-butyl amine, 8 pl 
(33.5 wmolei, and isobutylchloroformate, 4 ul (30.4 
p mole), were added in rapid succession; this was ad- 
mixed immediately with solution A and allowed to 


dextran-coated charcoal suspension; O-AB = no antibody control; 


stand for 70 minutes. The material was dialyzed 


against two changes of 3 L. of deionized water and 


lyophilized to yield 13.5 mg. of white fluffy material. 

Antibody production. Adult ewes were immunized 
with the keyhole limpet hemocyanin conjugate or the 
BSA conjugate. The conjugate was dissolved in 1 mg. 
per milliliter of pH 7.6, 0.1M sodium phosphate buffer 
and stored at —2(* C. in 1 ml. aliquots. A 1 ml. aliquot 
was thawed, mixed with 4 ml. of Freund's complete 
adjuvant, and divided among four subcutaneous sites 
near the shoulders and hips. 'The animals were injected 
every two weeks and bled from the jugular vein at 
monthly intervals prior to immunization. 

Titers of antisera. The titer is that dilution of an- 
tiserum binding 50 per cent of the total counts added 
when 0.1 ml, is added to the radioimmunoassay system. - 

Cross-reactions. Estrone, estradiol, estriol, and the 
various glucuronides were first dissolved in dimethyl 
formamide, as in preparation of the standard curve, 
and then diluted in appropriate tenfold dilutions in 
deionized water. The steroid sulfates were dissolved 
primarily in deionized water prior'to preparation of 


. the dilutions. The serial tenfold dilutions for all sub- 


stances covered the range from 1 to 10° ng. per millili- 
ter. The serial dilutions were used to prepare standard 
curves analogous to the regular standard curve for 
each cross-reacting substance. All curves for an an- 
tiserum bleeding were prepared at one time, and 
cross-reactions were determined in one assay with the 
same stock used for all reagents. The routine standard 
curve of estriol-16a[8-p-glucuronide] was run in the 
same assay for comparison. Cross-reaction curves were 
constructed versus per cent isplacement as previously 
reported.” 


Radioimmunoassay reagents and buffers 


Buffer G. Bovine gamma globulin fraction II 
1 Gm. per liter; NaH;PO, > H5O, 0.538 Gm. per liter; 
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Table II. Estriol glucuronide-protein complexes è 
















Moles of Ea Gluc. - 







Moles of IBC per mole of protein . 
Protein per mole of Incorporation 
(molecular weight) E; Gluc. (70) 


A i x 108 2 574 79 S 14 


B 1 x 10° 4 579 607 I 105 
C 1 x 10 I 44 12 $ 28 
D 1 x 10* l 88 48 : S 54 





IBC = isobutylchlorocarbonate; Fa Gluc. = estriol-16a{8-p-glucuronide]; S = soluble; I = insoluble in buffer. 


Table III. Antiserum for animal No. 142 on June 1, 1976* 














Molar % 
CTOSS- 
reaction 


Per cent cross- 
reaction at 50% 
displacement 






Molecular 
weight 





Compound B 





0.21241539% —1.031734712 100 . 100 


Estriol-16a-{6-p-glucuronide] 464.5 
Estrone 270:4 1.70631849 -—0.540823379 14.11 8.12 
Estradiol S 272.4 Less than Less than 
1.23 x 107? 0.72 x 107? 
Estriol 288.4 0.164977833 —0.772017718 99.22 61.59 
Estradiol-34 8-p-glucuronide] sodium salt 470.5 3.463124835 —0.751319048 1-22 1.24 
Estradiol-1784 8-n-glucuronide] sodium salt 470.5 4.155918043 —0.831363990 0.83 0.84 
Estradiol-3-sulfate- 178-[ 8-n-glucuronide] 604.8 Less than Less than 
dipotassium salt 1.23 x 10? 1.60 x 107? 
Estriol-3-[ 8-p-glucuronide} sodium salt | 486.5 4.670796928 —0.950441709 0.90 0.94 
Estriol-1784Jf-p-glucuronide] 464.5 2.496002522 —0.671402527 2.98 2.98 
Estriol-3-sulfate sodium salt 390.4 6.028501403 —0.779728697 0.05 0.04 
Estrone-3-sulfate potassium salt 388.6 3.075875630 —0.590669744 0.67 0.56 


*Titer = 1:1,250; mass for logit = 0; displacement = 1.23 ng. 


Na; HPO,-7 H20, 1.635 Gm. per liter; NaN;, 1.0 Gm. 
per liter; and NaCl, 9.0 Gm. per liter, were dissolved 
in deionized water. 

Dextran-coated charcoal. Charcoal, 0.5 Gm. per 200 
ml. and dextran T-70, 0.05 Gm. per 200 ml., were 
suspended or dissolved, respectively, in buffer G in 200 
ml. batches. : 

?H-estriol-16o-[8-D-glucuronide| solution for ra- 
dioimmunoassay. ?H-estriol- 16a-[8- p-glucuronide], 
1 x 10? c.p.m. in ethanol, was air dried and dissolved 
in 200 ml. of buffer G. 

Standard for estriol-16a-[8-D-glucuronide]. Es- 
triol-16a-[8-p-glucuronide], 1 to 3 mg., was weighed 
on a microanalytical balance, dissolved in. 0.2 ml. of 
dimethyl formamide, and diluted to 100 ml. with 
deionized water. A 1 wg per milliliter stock solution was 
then prepared in deionized water and stored at —20? 
C. in 5 ml. aliquots. 

Standard curve. Each week, primary dilutions from 
the 1 ug per milliliter stock were prepared, containing 
200, 100, 50, 20, 10, 5, 2, and 1 ng. per milliliter in 
deionized water. Sixteen 0.1 ml. aliquots of each dilu- 
tion were prepared in 10 by 75 mm. glass culture tubes 


and stored at —20° C. Each day, two tubes of each 
dilution were thawed and used for assay. 

Sample preparation. Twenty-four—hour urine spec- 
unens were collected and refrigerated without the 
use of preservatives. The volume of each specimen was 
measured, and an aliquot was taken for determination 
of creatinine. Urine, 1/1,000 of the total volume, was 
diluted to 10 ml. in deionized water (dilution 1). A 
1:100 dilution of dilution 1 in deionized water was 
then prepared for use with pregnancy urine (dilution 
2). When specimens were known to be other than 24 
hour collections, an appropriate correction was made 
at the time of preparation of dilution 1 (e.g., for an 8 
hour collection, 3/1,000 of the total volume was diluted 
to 10 ml.). Thus, 0.1 ml. of dilution 1 represents 107° of 
the 24 hour specimen, and 0.1 ml. of dilution 2 repre- 
sents 1077 of the 24 hour specimen. 

Antibody dilution for radioimmunoassay. The 
antibody serum was diluted in buffer G so that 0.1 ml. 
of diluted antiserum added to 0.1 ml. of deionized wa- 
ter ard 0.1 ml. of ?H-estriol-16a-[8-p-glucuronide] 
solution resulted in binding of 50 per cent of the 
counts. (This is approximately 1.2nmole of ?H-estriol- 
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ANT'BODY [42°6-1-76 






Estri0l-]7f3 - [8-0-glucuronide] 
wv rone ; ; 
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sodium salt 
IN 
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PERCENT DISPLACEMENT 


Fig. 1. Cross-reaction as a function of per cent displacement 
for antibody 142.6.1.75. 


16a-[8-p-glucuronide] bound per tube, or 107? mole 
? H-estriol-16o-| 8-n-glucuronide] bound per milliliter 
of 1:1,000 titer antiserum). 

The radioimmunoassay. The assay was prepared in 
10 by 75 mm. glass culture tubes as in Table I. The 


tubes were vortexed briefly and incubated for one hour - 


at 4? C. Buffer or Gextran-coated charcoal was then 
added where indicated within 24% minutes. The tubes 
were allowed to stand for 7/4 minutes from the start of 
the dextran-coated charcoal addition and centrifuged 
for 5 minutes at 1,000 g. The contents of each tube 
were decanted into counting vials, and 10 ml. of ACS 
counting solution was added. The samples were 
counted in a liquid scintillation spectrometer with 
punched paper tape for 2 minutes or 10* counts. The 
data were analyzed Sy computer program with the 
logit/log transformation on. a Hewlett-Packard 9830 
A. The program was prepared by R. V. H. All urine 
_ specimens were run in triplicate. 


Results 
Estriol-16o-[8-D-glucuronide]|-protein conjugates 
(Table II) Synthesis of the estriol-16o-[8-p-gluc- 


PERCENT CROSS REACTION 
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IO Estrlol 
pus -7B8 - [B-0-glucuronide] 
Estradiol -178 - [B -D-glucuronide] 
: / sodium sal! 
Estrone 


DAVIS ANTIBODY 


en MA -3- [8 -D-glucuronide] 
sodium sait . 
, Estriol -3- [S -D-glucuronide] 
i b sodium salt 
Estrona-3- sulfate 


potassium salt 


Estriol-3- Estradiol -3-sulfate-t7B-(8-D-gl i 
sulfate sodium satt / esi goce 





10.20 30 40 50 60 70 80 90 
PERCENT DISPLACEMENT 


Fig. 2. Cross-reaction as a function of per cent displacement 
for Davis' antibody. 


uronide|-keyhole limpet hemocyanin conjugate (as 
described in the "Methods" section) resulted in 14 
per.cent incorporation of radioactivity (conjugate A). 
Use of an equimolar amount of isobutylchlorocarbo- 
nate resulted in only 5:4 per cent incorporation. Dou- 
bling the isobutylchlorocarbonate resulted in 100 per 
cent incorporation but produced an insoluble material 
(conjugate B). These incorporations are much lower 
than the usual 50 per cent incorporations obtainable 
with the technique of Erlanger and associates? The 
poor solubility of the ligand in dioxane necessitated the 
solvent change ta dimethyl formamide. To evaluate 
whether the poor incorporation was due to the protein, 
the BSA conjugation reaction of Davis and Loriaux” 1° 
was repeated, giving a 28 per cent incorporation (con- 
jugate C). Doubling the reaction ratio of estriol 
glucuronide and reducing the volume of dimethyl 
formamide by half (as recorded in "Methods"), re- 
sulted in doubling of incorporation to 54 per cent and 
a fourfold increase in the molar incorporation ratio 
(conjugate. D). Thus, it appears possible to achieve a 
more efficient incorporation into BSA than into 
keyhole limpet hemocyanin aad yet maintain solubility 


of 
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Fig. 3. Estriol-16o-[B-p-glucuronide] radioimmunoassay mass 
recovery experiment in the pregnancy range. 


of the conjugate. However, for our purposes the most 


important parameter of a conjugate was its antigenic- 


ity. 

, Antibody production. One sheep (No. 142) was im- 
munized to conjugate A. One month after immuniza- 
tion was begun, the titer was nearly 1:100 and by two 
months the titer was 1:1,000, where it remained de- 
spite repeated immunizations. The animal was exsan- 
guinated five months after the immunizations were be- 


. gun. Three additional sheep were immunized with 


conjugate B (which required homogenization in a Sor- 
vall Omni-mixer to allow suspension in buffer). In one 
sheep, a titer of 1:100 was produced three months af- 
ter the immunization was begun, one sheep produced 
no antibody, and the third sheep produced a titer of 
nearly 1:100 two months after the immunization was 
begun. A fifth sheep received only one injection of con- 
jugate À and one month later had no detectable bind- 
ing at 1:100. All sheep, except No. 142, were reim- 
munized with conjugate C and after two months with 
conjugate D. Titers of 1:100 were produced in all 
sheep by two months after conjugate C was given. A 
titer greater than 1:300 was produced in only one 
sheep. That animal’s titer reached nearly 1:1,000 (in 
this sheep, a titer of nearly 1:100 to conjugate B pre- 
viously was produced). All of these sheep were exsan- 
guinated four months after immunization with conju- 
gate C was begun. The sera from sheep No. 142 were 
evaluated separately. Because of the poor titer in the 
remaining sheep, all sera binding over 1:100 were 
pooled prior to evaluation. | 

The single sheep immunized to soluble keyhole lim- 
pet hemocyanin (conjugate À) produced the best anti- 
body. The insoluble keyhole limpet hemocyanin con- 
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Fig. 4. Estriol 16a-[8-D-glucuronide] radioimmunoassay mass 
recovery experiment in the Pergonal range. 


jugate (conjugate B) appears to be inferior even 
though incorporation was 100 per cent. It is not valid 
to compare the BSA conjugates to the keyhole limpet 
hemocyanin conjugates since the BSA conjugates were 
given only to the animals showing a poor response to 
keyhole limper hemocyanin conjugates. Likewise, we 
cannot compare the two BSA conjugates with respect 
to antigenicity. 

Cross-reactions. Curves of per cent cross-reaction 
versus per cent displacement from By constructed as 
previously reported!! are presented for antiserum No. 
142:6:1: 76 and for an antibody sample from Davis for 
comparison (Figs. 1 and 2, respectively). The data from 
which Fig. 1 was constructed are presented in Table HI 
along with cross-reactions at 50 per cent displacement. 
Our antiserum cross reacts highly with estriol and to a 
small extent with estrone. The remaining cross- 
reactions are much smaller. These data again confirm 
the decreasing cross-reaction with increasing displace- 
ment reported previously in a radioimmunoassay sys- 
tem for 13,14-dihydro-15-keto prostaglandin Fog." 
The similar curves for Davis’s antiserum confirm that 
this is a general finding not usually recognized. 

Statistical analysis of the assay. Two 24 hour urine 
collections (from two different patients) were selected 
for determination of between- and within-assay varia- 
tion. Five different dilutions of each sample were pre- 
pared on each of six days. Each dilution was run as a 
typical urine specimen (in triplicate), and the mean was 
computed. The 30 means for each urine specimen 
were then subjected to one-way analysis of variance to 
compute the within-assay and between-assay varia- 
tions and the corresponding standard deviations and 
coefficients of variation. The F test was significant 
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Fig. 5. Untransformed pregnancy urinary estriol data: flurometric versus radioimmunoassay of 


estriol-] 6a-[8-p-glucu ronide]. 


(P < 0.05) in both cases. Sample 1: Mean = 41.5 mg. 
per 24 hours; within-assay S.D. — 3.92, coefficient of 
variation = 9.5 per cent; between-assay S.D. = 3.0, 
coefficient of variation = 7.25 per cent. Sample 2: 
Mean = 54.0 mg. per 24 hours; within-assay S.D. = 
4.32, coefficient of variation, = 8.0 per cent; between- 
assay S.D. = 4.37, coefficient of variation = 8.1 per 
cent. The slope of the dose-response curve is — 1.03 
with the midrange of the assay (mass for logit = 0 dis- 
placement) equalling 0.9 ng. The least detectable con- 


centration (2 S.D. from the mean Bo) equals 0.25 ng. - 
The specificity of the assay depends entirely on the - 


specificity:of the antiserum and on the relative concen- 
trations of the cross-reacting substances (Fig. 1). The 
- cross-reacting substances will have a greater effect 
. when the estriol concentration is lower as can be seen 
from the figure. 


The recovery of estriol-16o-[8-p-glucuronide] from | 


male urine was evaluated in both the pregnancy range 
and the range found during Pergonal induction of 
ovulation (Figs. 3 and 4). Estriol-16a-[B-p-glucuro- 
nide], 2:3 mg., was dissolved in 28 ml. of a male urine 
pool (100 mg. per liter). Dilutions of 50 and 10 mg. per 
liter and 200, 100, and 50 wg per iter were prepared 
with the male urine pool used as a diluent. The urine 
samples were then assayed in duplicate as samples with 
a total volume of 1,000 ml. and a 24 hour collection 


assumed. Dilution 1 was used in the microgram range 
and dilution 2 was used :n the milligram range. The ` 
results were analyzed by regression analysis: In the 
pregnancy range, found = 0.6917 + 0.96259X added 
milligrams per liter and r — 0.9981; in the Pergonal 
range, found = —1.572 + 1.10203X added micrò- 
grams per liter; r = 0.99726. 

Evaluation of the radioimmunoassay for urinary es- 
triol with the standard method in use in the Yale 
gynecologic-endocrine laboratory. The  radioim- 
munoassay method was evaluated by simultaneous de- 
termination of estriol by radioimmunoassay and by the 
standard method in 127 consecutive samples. The 
standard method is a fluorometric one involving am- 
monium sulfate precipitation followed by acid hy- 
drolysis and estrogen determination by the method of 
Brown? as modified by Ittrich.* Correction for losses 
in precipitation was based on recovery of counts from 
? H-estradiol-178-[8-p-glucuronide] added to the ini- 
tial aliquot of urine. These data are presented in Fig. 5. 
Analysis of the data as suggested by Rodbard," with 
the log, transformation of all data used to correct the 
heterogeneity of variance, gave the following results: 
(Y = loge (fluorometric data), X = log, (radioim- 
munoassay data}): Y = 0,534 + 0.857X (Y on X), Y = 
—1.32 + L.41X (X on Y), and r = 0.78 for both re- 
gressions. Computation of the line bisecting the two 
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Fig. 6. Natural log transformation of urinary estriol data from Fig. 5: flurometric versus radioim- 


munoassay of estriol-16a-[8-p-glucuronide]. 


regressions gives the equation Y = —0.266 + 1.097X. 
Computation with the formula for regression of the 
"second kind” yields the formula Y =—0.376 + 
1.130X (Fig. 6). These slopes are not significantly 
different from 1. Accordingly, following Rodbard," 
the mean log, of the ratio fluorometric result/ra- 
dioimmunoassay result was computed: . 0.05691 + 
0.2571 S.E. This results in the equation: Fluoro- 
metric determination = (1.059 + 0.027 S.E.) x radio- 
immunoassay determination or radioimmunoassay 
determination = (0.945 + 0.024 S.E.) x fluorometric 
determination. This indicates that the two assays were 
essentially giving identical results and that no change 
in normal values was necessary. 

Plasma estradiol versus urinary estriol for monitor- 
ing induction of ovulation with Pergonal. Twenty- 
four-hour urine collections were obtained from volun- 
teers who were undergoing induction of ovulation with 
Pergonal monitored by the plasma estradiol concentra- 
tion. The urine collections were timed to end on the 
morning that a plasma estradiol level was scheduled to 
be determined so that the correlation of the two values 
could be studied. These data are presented in Fig. 7. 
Because of increasing variation with larger estrogen 
values, log transformation of the data was performed. 
Evaluation of the correlation coefficient on the trans- 
formed data demonstrates a statistically significant cor- 


relation between plasma estradiol and urinary estriol- 
16a-[8-D-glucuronide]: r = 0.625 (P < 9.01). 


Comment 

This paper.has presented methods for synthesis of 
antigenic conjugates of estriol-16a-[8-p-glucuro- 
nide], production of antiserum, and direct radioim- 
munozssay of estriol-16a-[B-p-glucuronide] in urine. 
The antibody used in our assay was produced against a 
keyhole limpet hemocyanin conjugate of estiiol-16á- 
[ 8-n-glucuroriide] with the use of the carboxyl group 
of the glucuronide as in the method of Davis and 
Loriávx.! Because of the low per cent of incorporation 
obtained with keyhole limpet hemocyanin, we checked 
the incorpofation into BSA obtained by the method of 
Davis and Loriaux! with their original method and 
were able to obtain even more efficient incorporation 
by a slight modification of the reaction conditions. It 
appears that our poor incorporation with keyhole lim- 
pet hemocyanin is due to the difference in the proteins. 
However, despite the low incorporation, our best anti- 
body was produced in response to conjugate A, a solu- 
ble keyhole limpet hemocyanin conjugate. 

It is difficult to compare the antigenicity of the vari- 
ous conjugates. Our highest titer antiserum was pro- 
duced by the one animal immunized exclusively witl- 
the soluble keyhole limpet hemocyanin conjugate, con- 
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Fig. 7. Urinary estriol-16a-[ 8-p-glucuronide] as a function of plasma estradiol at the termination of 
the 24 hour collection. The numbers with points represent serial sample numbers for clinical correla- 


tions as more data are available. 


jugate "A." The high-incorporation insoluble keyhole 
limpet hemocyanin conjugate, conjugate "B," pro- 
duced poorer results in the three sheep immunized, 
although two of the three animals did produce a low- 
titer antiserum. The BSA conjugate produced by the 
method of Davis and Loriaux! canno: validly be com- 
pared as it was used only in animals which had already 
failed to respond well to keyhole limpet hemocyanin 
" conjugates. Certainly, we have evidence for its an- 
tigenicity and have demonstrated much more efficient 
incorporation into BSA than into keyhole limpet 
hemocyanin conjugates. Since 5 ml. of 1:1,000 titer 
antiserum is sufficient to last our laboratory about one 
year and a single sheep bleeding can last 20 years, no 
further comparison of antigens is planned at this time. 
The cross-reactions to the estrogen conjugates dem- 
onstrate that both our antiserum and the Davis an- 
_tiserum cross react in a nonlinear fashion with other 
estrogens. This method of computing cross-reactions 
has been reported previously by our :aboratory for a 
radioimmunoassay of 18,14-dihydro-15-keto prosta- 
glandin Fz. The implication is that the use of fixed 
cross-reaction data may be misleading. 
Estriol-16a-[8-p-glucuronide] represents 70 per cent 
of. conjugated estriol in term pregnancy urine while 
estriol-3-[8-p-glucuronide], estriol-3-sulfate-16a-[ B- 
p-glucuronide], and estriol-3-sulfate represent the re- 


maining 13, 12, and 5 per cent, respectüvely.? The 
cross-reactions along with the known spectrum of es- 
trogen metabolites indicate that the assav principally 
measures estriol-16a- [ B-p-glucuronide]. However, the 
practical significance of measuring the predominant 
estriol conjugate over total estriol is minor as long as 
major swings in the proportion of estriol excreted as 
the 16a-[8-p-glucuronide] do not occur. The specificity 
of the assay for estrogen ccnjugates is also demon- 
strated by the negligible level found in male urine. 
Since estriol-16o-[ B-p-glucuronide] is used as the stan- 
dard and since the ratio of molecular weights for 
estriol/estriol-glucuronide is 0.62, the difference in 
molecular weights corrects for the decreased propor- 
tion of total urinary estrogen "seen" by the antibody. 
This explains why the fluorometric and the radioim- 
munoassay for es:riol-i6e-[B-p-glucuronide] essen- 
tially.give.the same numerical results in our laboratory. 

Bell? has demonstrated that estriol is the major uri- 
nary estrogen excreted during the ovulatory phase in 
cycling women. Estriol comprised 50 per cent of the 
mean total urinary estrogens excreted, with estrone 
and estradiol being 35 and 15 per cent, respectively. 
This proportion was demonstrated to vary from 44 per 
cent at minimum levels to 61 per cent at maximum 
levels of estrogen producuon. The usefulness of uri- 


nary estrogen determination in monitoring induction 
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of ovulation with human. snchopausal gonadotropins 
has been well established. However, the current | 


methods are' so laborious that many laboratories, have 


been evaluating plasma estradiol determinátions asd. 


substitute for urinary measurements. 


Because of its ease, rapidity, and simplicity, the. 


radioimmunoassay has currently replaced the fluoro- 
metric assay at the Yale gynecologic-endocrine labo- 
ratory for pregnancy on a daily basis. It is hoped that 


with further evaluation to establish normal ranges in 
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Appendix: The comparison of two assay 
methods—statistical considerations — 


When twó assay procedures exist for the same. sub- : 
stance, it is customary to apply both methods to some 


samples. In this paper.a radioimmunoassay (RIA) 


rl 


which gives results X is compared with a fluorometric - | 


assay with results Y. In this appendix : we shall briefly 
consider a statistical problem which arises in this situa- 


. tion. Of particular interest in this paper is whether or. 
not a line showing the association between log(X) and 
Jog(¥) has a slope of 1.. 


If we are interested in predicting. the fluorometric 


results from the RIA results, the RES predictor i is ob- 


[ 
— a 
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induction of ovulation the *assay will also serve to 


-Monitor, induction of. ovulation with human meno- 


pausal gonadotropins.. 
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tained by fitting the regression line of tog) on log 
(X); giving the. line: 


log(Y) = 0. 534 + 0.857log(X), (1) 


which has a slope significantly less than. 1 (t = 2.32). On 


the other hand, if our prediction is in the opposite | 
direction, we would fit the regression line for log(X) on 


m: logi). yielding: ` 


~ log(X) —:0.933 + 0.709log(X), (2a) 


‘which"-also has. a slope.’ significantly less than 1 


(t 5.71). Equation 2a can be rearranged to give: 


- log(Y)  —1.816 + 1.411log(X). (2b) 
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Hence, both regressionseyield slopes significantly dif- 


ferent from 1, but in the first case the slope is less than: 


] and in the second case it is greater than 1 when writ- 
ten in the same form as Equation 1, shown in Equation 
2b, ! ZE | 
In this paper we are not interested in prediction but 
merely in a summary of the association between the 
two assays. Á line which has a slope somewhere be- 
tween the two lines would seem to be appropriate. 
Rodbard" suggests the "orthogonal regression co- 
efficient" in the case where the variables are from a 
bivariate normal distribution. This corresponds to the 
slope of the major axis of an ellipse, giving the points 
which have equal probability density in a bivariate 
nórmal distribution. The formula for estimating this is: 





2. 2 2 3X2 i 
boe ELE 4 E $) ^ (3) 


where sk, sj, and sxy are the variances and the 


covariance for log(X) and log(Y).'5 For these data, we 
obtain b. = 1.130. The formulas given in. Documenta 
Geigy'® do not give a variance for b., so a test for this 
slope being different from 1 is of some.interest here. 

It-can be séen from Equation 3 that b. = 1 only if 
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sx = sy. When comparing variances, it is convenient to 
take the natural i cepa By using the large sample 
variance and covariance” and Hung. the usual approx- 
imation formula for the variance,?? it can be shown 
that: 


Var(1n s£— In s$) = are) 


where r is the correlation coefficient. For the data con- 
sidered in this paper, 1n s = —1.773, 1n s$ = — 1.583, 
r? = 0.608. Hence, the standard error of the difference 
in the natural log variances is 0.112, yielding z — 
—1.70 (p = 0.09). This does not reach the usual 5 


per cent significance level, so we would conclude that - 


the slope was not significantly different from 1. Simi- 
lar conclusions can be reached by finding the approx- 
imate variance for b.. However, the computations 
involved are more lengthy. 

The test statistic given in this appendix provides a 
quick test of the null hypothesis that b. = 1. It should 
be emphasized that this test depends on the data hav- 
ing a bivariate normal distribution. Hence, some effort 
should be made to see if this assumption is reasonable. 

T. R. Holford 
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Abdominal wound dehiscence 
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Abdcminal wound dehiscence is a surgical complication with a high morbidity rate but - 
which is associated with predictable and preventable factors. During a 10 year period (1966 
to 1975) at the New York Lying-In Hospital, 70 cases were found on the 
Obstetric-aynecologic service, and these cases were analyzed to see why dehiscence 
remains a problem. Those factors contributing to dehiscence include obesity. pre-existing 
pulmonary and cardiovascular problems, vertical incisions, the triad of ileus, vomiting, and 
coughing, and, to a lesser extent, hypoproteinemia, fluid and electrolyte imbalance, and 
wound infection. The incidence of abdominal wound dehiscence would be much lower if 
high-risk patients were identified, adequate pulmonary toilet was used, ileus was promptly 
treated with abdominal decompression, and strict attention was paid to electrolyte and 
protein balance in the pre- and post-operative period. The management of abdominal 
wound dehiscence is also discussed. (AM. J. OBSTET. GYNECOL. 128: 803, 1377.) 


 ÁBDOMINAL WOUND dehiscence continues to be a 
. major problem facing the obstetrician-gynecologist, as 
` well as the general surgeon. However, few reports have 


appeared in the obstetric-gynecologic literature despite 
the severity of this complication. In 1954, Tweedie and 
Long! reported 113 dehiscences in a 12 year period, 


gynecologic abdominal wound disruptions, wrote that 
. . relatively few articles have dealt with gynecologic 
dehiscences." Daly and Rutledge? reported on dehis- 
cence in gynecologic patients treated for pelvic malig- 


nancy in 1965, and, finally, Baggish and Lee,* in 1975, 


— 


including 37 gynecologic and two obstetric cases. In- 
: 1962, Sounders and Pratt? in a discussion of eight 


discussed the role of the Smead-Jones closure with a _ 


polyglycolic suture in decreasing the incidence of ab- 


.dominal wound dehiscence. This paper reports a ret- 


rospective study on patients with dehiscence drawn 


from a large population of obstetric and gynecologic 
patients, with the aim of establishing whether factors 
considered important in dehiscences on a general sur- 


gical service also apply to obstetric and gynecologic 
cases. 


Material and methods 


Abdominal wound dehiscence is defined as a disrup- 


tion of all the sutured layers following operation. In a: 
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10 year period from January, 1966, through Decem- 
ber,. 1975, at the New York Lying-In Hospital, this 
complication was encountered in 70 cases. These cases 
were then analyzed for incidence, age, indication for 
operation, the type of operation performed, the type 
of incision and closure, time of dehiscence, pre- and 
post-operative predisposing factors, morbidity, and 
mortality rates. 


Results 


In the 10 year study period, there were 70 cases of 
dehiscence in 11,153 laparotomies, with an over-all in- 
cidence of 0.62 per cent. There were 21/3,607 (0.58 
per cent) obstetric dehiscences and 49/7,546 (0.65 per 
cent) dehiscences on the gynecologic service. These 
cases included all abdominal procedures in which the 
peritoneal cavitv was entered but excluded all laparos- 
copies. 

Obstetric dehiscences. The mean age for the obstet- 
ric patients was 32.4 years, the incidence increasing as 
age advanced. All obstetric dehiscences occurred fol- 
lowing cesarean section, and the type of operation is 
listed in Table I. Table II shows that all obstetric dehis- 
cences occurred with a lower midline incision. Follow- 
ing cesarean section, the anterior rectus sheath was 
closed with interrupted chromic catgut in all cases (Ta- 
ble HI). The mean time of dehiscence was 7.05 days, 
occurring from $ to 15 days following cesarean section. 

Pre-.and post-operative predisposing factors are 
listed in Table IV. Obesity, defined as a weight of more 
than 5 kilograms (11 pounds) above the average weight 
calculated. from sex, height, and age on a standard 
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Table I. Operations œ 


Operation | Dehiscences 


Obstetric 
Cesarean section (lower-segment : 15 
transverse incision) ' 
Cesarean section, tubal ligation 3, 
Classical cesarean section (upper- 3 


segment vertical incision), 
tubal ligation 
Total 21 


Gynecologic 
Hysterectomy, +: bilateral salpingo- 30 
oophorectomy 
Hysterectomy, + bilateral salpingo- 
oophorectomy, appendectomy 
Salpingo-oophorectomy 
Laparotomy, node biopsy 
Salpingo-oophorectomy, appendectomy 
Hysterectomy, node biopsy 
Radical hysterectomy, pelvic node 
dissection 
Hysterectomy, appendectomy, anterior- I 
posterior colporrhaphy 
Supracervical hysterectomy l 
Total 49 


eoo 
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Table II. Lower abdominal incisions 










Gynecologic 


Incision cases (49) 





Obstetric 
cases (21) 


Pfannensteil | — 3 
Midline 21 19 
Left paramedian - 17 
Right paramedian - 10 


weight table, was present in all obstetric patients prior 
to pregnancy. The mean. weight at the time of dehis- 
cence was 77.4 Kilograms. Pulmonary problems, e.g., 
asthma and chronic obstructive and restrictive pulmo- 
nary disease, were not encountered in the obstetric 
group, while five patients had previously undergone 
abdominal operation. It can be seen that ileus, vomit- 
ing, and cough occurred with high frequency. When 
these three mechanical factors are considered as a 


triad, at least one was present in 95:2 per cent (20/21) 


of the obstetric dehiscences. Intestinal obstruction, 
diagnosed clinically and confirmed by abdominal roent- 
genograms, was present in 23.8 per- cent of the 
obstetric cases. 

Fluid and electrolyte imbalance (a serum sodium less 
than 130 mEq. per liter and/or a serum potassium less 
than 4 mEq. per liter and hypoproteinemia (total pro- 
tein less than 6 Gm. per cent per ml. prior to dehis- 
cence) were very common in the obstetric dehiscences, 
with hypoproteinemia occurring in all obstetric pa- 
tients when serum protein was measured. A total of 
100 per cent of the obstetric dehiscences associated 
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with ileus had either fluid or electrolyte imbalance or 
hypoproteinemia. | 

Wound infection occurred in 47.6 per cent of the 
obstetric patients, and eight of these 10 patients had 
emergency cesarean sections. A total of 17 patients 
(80.9 per cent) presented with a serosanguinous dis- 
charge from the incision prior to dehiscence. 

Gynecologic dehiscences. The mean age for the 
gynecologic dehiscence patients was 50.4 years, occur- 
ring in a bell-shaped distribution from 32 to 79 years of 
age. Table I shows that the majority of gynecologic 
dehiscences followed total abdominal hysterectomy 
and/or bilateral salpingo-oophorectomy, with 28.6 per 
cent (11/49) of the operations performed for malig- 
nancy. Table II shows that 6.1 per cent of the dehis- 
cences occurred through a low transverse (Pfan- 
nenstiel) incision. Various closures were used in the 
gynecologic group (Table III). Two points are of inter- 
est: Retention sutures, either silver wire or Teflón- 
impregnated dacron polyester (Tevdek), were used in 
20 per cent of the patients, and there were no Smead- 
Jones closures (the use of stainless steel, silver wire, or 


permanent synthetic suture material in a single layer, 


figure-of-eight closure of the anterior and posterior. 
rectus sheaths) used in this series of dehiscences. 
Gynecologic dehiscences occurred from two to 22 days 
following operation, with a mean time of 7.20 days. 

Obesity was present in 65.3 per cent of the patients 
with a mean weight of 74.4 Kilogram at the time of 
dehiscence (Table IV). The very high frequency of 
ileus, vomiting, and cough was again observed, and all 
eight patients who had predisposing pulmonary prob- 
lems developed severe coughing in the postoperative 
period. At least one of these three factors was present 
in 81.6 per cent of the gynecologic dehiscences. 
Nasogastric decompression was used ' in only 22 per 
cent of those patients presenting with ileus or vomiting. | 

Fluid and electrolyte imbalance and hypoprotein- 
emia were also very common in this group, with 
either or both imbalances present in 85.2 per cent of all 
patients with ileus. Wound infection was much less fre- 
quent (22.4 per cent) although 88.7 per cent of the 
patients had serosanguinous drainage prior to dehis- 
cence. 

Other factors often mentioned as predisposing to 
wound dehiscence, but encountered very infrequently 
in this series, include diabetes mellitus, previous radia- 
tion therapy, heart disease, and the use of steroids or 
anticoagulants. j 

Morbidity. The morbidity related directly to abdom- 
inal wound dehiscence is listed in Table V. A total of 
47.6 per cent of the obstetric patients were hospitalized 
for a mean of 22.8 days following secondary closure, 
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and 49 per cent of the gynecologic patients were hos- . 


pitalized for a mean of 21.4 days. With the exclusion of 


the 21 patients with wound infection prior to dehis- 
cence, this complication occurred in 18.6 per cent of 
the rest following secondary closure. Both tertiary op- 


erations followed cesarean section and secondary clo- 
sure. 'The first was for wound debridement and control 
of incisional bleeding, and the second was for incision 
and drainage of an infected cervical leiomyoma with 


supracervical hysterectomy. There were no dehis- ° 


cences following secondary closure in the 70 cases. 
Mortality rates. Two patients died for an incidence 
of 2.9 per cent. Both were elderly gynecologic patients 


with known cardiovascular disease. G. A., 77 years of © 
age, had a myocardial infarction in 1962, and under- , 


went hysterectomy, bilateral salpingo-oophorectomy, 
and omentectomy for mucinous cystadenoma of the 
ovary on. October 2, 1972. Following dehiscence and 
secondary closure on October 8, 1972,-she developed 


congestive heart failure and a diaphragmatic myocar- 


dial infarction resulting i in cardiopulmonary arrest and 
death on October: 17, 197 2.7. I., 66 years of age, had a 


left bundle branch block on preoperative electrocar- . 


diogram. She underwent hvsterectomy and bilateral 
salpingo-oophorectomy on March .1, 1967, for car- 


cinoma of the ovary and developed acute renal failure’ 


postoperatively. Secondary closure on March 18, 1967, 
was complicated by aspiration pneumonitis and sep- 
ticemia. She died on March 18, 1967. Autopsy revealed 
acute tubular necrosis of the kidneys, and cultures 
from the lung and a pelvic abscess grew Clostridia per- 
fringens and Pseudomonas aeruginosa. | E : 


Management. 


When abdominal wound dehiscence has been diag- 
nosed, the patient should immediately be preparéd for 


operation. All oral intake should be stopped, intrave- . 


nous crystalloids begun, and blood drawn for complete 


blood count, electrolytes, total protein, and type and - 
cross match. Nasogastric decompression should not be 
performed until the patient has been anesthetized as 


coughing during passage of the tube may precipitate 


. evisceration and lead to peritonitis. If evisceration has 
already occurred, the bowel or omentum is carefully , 

covered with warm sterile saline soaks prior to second- 

. ary closure. 

The abdominal cavity houla be explored. ir SUS- ` 


pected or occult adhesions, infection; or, hematoma, 


and all necrotic and infected tissue within the wound . 
should be carefully debrided. Secondary: closure is " 


most readily accomplished with single-layer, through- 
and-through stainless steel or.silver wire retention su- 


tures placed approximately 3.cm. apart for the entire: 


+ 
nam 
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as Table III. Closure of the anferior rectus sheath 











Gynecologic 


C losure cases (49) 


Obstetric 
cases ( 21) 





Continuous 2-0 chromic ` =- p 4 
Interrupted 0 chromic — 15 33 
Interrupted 2-0 chromic  . 6 13 
Interrupted 0 silk - . 2 
Retention sutures ` 1 | -13 





Table IV. Pre- and post-operative predisposing 
factors 










Gynecologic 
cases (49) 


Obstetric 
cases (21) 





Obesity. - " 21 .. 32 
Pulmonary problems y | - 7 8 
Previous abdominal surgery - 5 24 
Heus ' ` ; 19 27 
Vomiting mE 8 14 
"Cough : 9 ae 
Bowel obstruction l IEEE M 4. 
Fluid and electrolyte imbalance 12 22 

. Hypoproteinemia | |. 18 32 


Wound infection . 10 11. 





Table. V. Morbidity following dehiscence 


Morbidity 





Hospitalization more than 8 days 34 
following secondary closure 0 
: . Secondary wound infection 13 
l Pneumonia l l 7 
' Pulmonary embolus i 2 
Pelvic thrombophlebitis 3 
Tertiary operation 2 
Gastrointestinal bleeding (secondary 1 
to stress ulcer) 


length of the incision. Further closure of the anterior 
and posterior rectus sheaths is not necessary, and often 
these layers are not easily identified. Skin edges may be 


approximated with silk or synthetic suture material, or 


the incision may be left open and allowed to granulate 
if infection is present. Nasogastric decompression is 
routinely employed; and intra-abdominal drains and 
antibiotics should be.used when indicated. 
“Postoperatively, meticulous attention should be paid 


, to those predisposing factors which led to the dehis- 


cence. The retention sutures should not be removed 


n for at least two to three weeks following secondary clo- 


sure, although the patient may be discharged in the 
meantime if recovery has otherwise been uneventful. 


All 70 cases in this series were managed according to 
‘the above guidelines, and no further dehiscences oc- 
.' curred following secondary closure. i 
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The incidence of dehiscence of 0.62 per cent is con- 
sistent with that of other large series." ? However, this 
can be quite variable as both Efron” and Mendoza and 
colleagues" reported an incidence of 2.2 per cent in 
general surgical series, while Schmitz and Beaton? re- 
„ported a very low incidence of 0.15 per cent in a review 
of over 10,000 zynecologic cases. 

The mean age for the dehiscence group of 45 years 
is almost identical to the. 45.3 years in obstetric and 
gynecologic patients reported by Tweedie and Long! 
In studies on general surgical patients with wound de- 
hiscence,® ? the mean age, which is in the sixth decade, 
is much higher. Thus, age does not appear to be an 
important factor in wound dehiscence in gynecologic 
and obstetric patients. 
> The same frequency of pre- and post-operative pre- 
disposing factors occurred in those patients with 
malignancy as compared to the rest of the group. In 
addition, operations generally considered to have 
increased morbidity, e.g., classical cesarean sections, 
myomectomies, and radical hysterectomies, occurred 
infrequently in this series, and, therefore, neither the 
type of operation nor the malignancy itself is consid- 
ered a significant factor predisposing to wound dehis- 
cence. | 

Since more than 90 per cent of all the incisions were 
closed with chromic catgut, no comparison can be 
made with nylon or s:lk closure. The size of the suture 
did not appear to matter as both 0 and 2-0 chromic 
catgut were used. However, it appears that retention 
sutures, whether silver wire or Tevdek, offer little pro- 
tection against dehiscence as they were used in 20 per 
cent of all vertical incisions. This has been a much- 
argued point since tnere are many who believe that 
retention sutures help prevent dehiscence,'’” * those 
who equivocate on the merits of retention sutures,* "° 
and those who think that retention sutures merely 
safeguard against evisceration."? Although the Smead- 
Jones closure with permanent suture material was 
not encountered in this series, several reports in 
the literature are in favor of this tvpe of closure for 
reducing the incidence of wound dehiscence.* ^ " 

As defined in this series, more than 75 per cent of 
the dehiscence group were obese, so that obesity is a 
significant predisposing factor. Closure is technically 
more difficult and increased tension is placed on the 
suture line. | 

Ileus, vomiting, and cough have been well docu- 
mented in the etiology of wound dehiscence, and 
this series confirms their importance. All three lead to 
increased intra-abdominal pressure with subsequent 


increased tension on the suture line. Strict attention ` 


"years ago: 
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must be paid to good pulmonary toilet postoperatively, 
as the results show that all of those patients with 
pre-disposing pulmonary problems developed severe 
coughing after operation. No pulmonary problems 
were seen in the abstetric group, probably secondary to 
a younger mean age by 18 years. On the other hand, 
ileus and obstruczion were much more frequent in the 
obstetric patients secondary to intestinal displacement 
by the gravid uterus and an increased intestinal transit 
time. The results show that gastric and intestinal de- 
compression were infrequently used, a point which 
echoes a statement by Tweedie and Long! over 20 
". . . tendency in gynecologic surgery to 
resort to nasogastric suction only after distention is well 
established..." 

The role of fluid and electrolyte abnormalities and 
hypoproteinemia in wound dehiscence is harder to as- 
sess. Reitamo and Moller? found higher percentages of 
both in their dehiscence group but considered this of 
secondary importance to other factors. The occur- 
rence of hypoproteinemia in all obstetric dehiscences 
confirms the worx of Langman and co-workers and 
Coryell and associates! who showed that the total pro- 
tein concentration decreased by 13 per cent at term, 
mainly as a result of the increased plasma volume. 
Whether hypoproteinemia retards the rate of wound 
healing is again very debatable, but the correlation of 
fluid and electrolyte imbalance and/or decreased total 
protein with ileus (87 per cent) emphasizes the im- 
portance of careful monitoring of blood chemistries 
postoperatively when ileus is present or suspected. 

Wound infection also has been found by many 
others* !? to be a significant factor and was much 
higher in the obstetric patients. Emergency cesarean 
section, with rapid preparation of the abdomen and 
multiple vaginal examinations prior to operation, con- 
tributes to less than optimal sterile operative condi- 
tions. In addition, the leakage of serosanguinous fluid 
from the wound should make the surgeon very sus- 
picious of complete wound disruption as this was a 
prognostic sign in over 30 per cent of the dehiscence 
patients. | 

The morbidity attributed to wound dehiscence was 
most significant. Almost 50 per cent of both obstetric 
and gynecologic patients were hospitalized for over 
three weeks following secondary closure, a severe finan- 
cial and physical burden to both patient and hospital. A 
total of 13 more patients developed wound infections, 
and five patients required anticoagulation therapy for 
thromboembolic complications. Although the mortality 
rate of 2.9 per cent was much lower than the 15 to 35 
per cent reported in the surgical series," ** ! two deaths 
did occur. This low rate reflects the younger age, the 


~ 


E 


-. 


ni 


Volume 128° 
Number 7 


type of operation performed, and the generally good 
medical status of obstetric-gynecologic patients. How- 
ever, it is significant that both patients who died had 
underlying cardiovascular disease. Thus, when a pa- 
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Plasma concentrations of four pregnancy proteins 


in complications of pregnancy 
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Toxemia of pregnancy was associated with an elevation of the pregnancy-associated 
plasma protein (PAPP)-A concentration, as compared to the level in normal pregnancy in 
the last month of gestation. The other pregnancy proteins measured were not altered in 
toxemia. In twin pregnancies, the PAPP-A, PAPP-C, and human placental lactcgen levels 
were all increased, particularly PAPP-A. On the other hand, pregnancy zone protein was 
not affected by twinning. Pregnancy with diabetes showed normal levels of these proteins. 


(AM. J. OBsTET. GYNECOL. 128: 308, 1977.) 


DURING RECENT YEARS, it has been clearly demon- 

strated by immunochemical methods that several pro- 
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teins are found in the plasma during pregnancy which 
are not detectable in the nonpregnant state. In addi- 
tion to the well-known hormones human placental lac- 
togen (hPL or hCS) and human chorionic gonadotro- 
pin (hCG), at least three other proteins are synthesized. 
which are apparently specific for pregnancy: preg- 
nancy-associated plasma protein (PAPP)-A, PAPP-B, 
and PAPP-C (PSBG or SP1).! All of these appear to 
be produced by the trophoblast. Another protein, 
the pregnancy zone protein (PZP, PAAG), increases 
substantially during human pregnancy, but it is not 
specific for gestation and is apparently not synthesized 
in the placenta.” * The biological functions of the latter 
four proteins are still essentially unknown. The present 
preliminary study was undertaken to determine ` 
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whether these proteins are found in abnormal concen- 
trations during certain complications of pregnancy. 
Previously, their levels had been correlated with vari- 
ous obstetric parameters during normal pregnancy at 
term.! 


Material and methods 


The following maternal plasma specimens were ob- 
tained during the last month of pregnancy: 38 from 21 
normal singleton pregnancies, 54 from 32 women with 
severe toxemia (diastolic blood pressure greater than 
110); 26 from 26 diabetic patients (insulin required); 
and 20 from nine twin pregnancies. The samples were 
stored at —20* C. until they were assayed. An addi- 
tional group of maternal plasma samples were taken on 
the day of delivery from 23 single and nine twin nor- 
mal pregnancies. The concentrations of PAPP-A, 
PAPP-C, PZP, and hPL in these samples were mea- 
sured by rocket immunoelectrophoresis or by radioim- 
munoassay.! PAPP-B was not assayed because of tech- 


. nical difficulties described earlier.” 4 Student's t and 


the Wilcoxon rank sum tests were used to analyze the 


. data, with a probability of 0.05 or less considered 


significant; both tests gave similar conclusions. 


Results 


The mean and median values found for the first 
group of patients are summarized in Fig. 1. In the case 


of patients from whom several serial samples were as- 


sayed, the mean value for each patient was used, since 
the individual samples from a given patient showed 
only relatively small differences. 

It may be seen that statistically significant deviations 
from the normal value were found in four instances. 


. Thus, toxemia patients showed PAPP-A levels that 


were significantly elevated over those found in the pa- 
tients with normal pregnancy, while the PAPP-C, hPL, 
and PZP concentrations were unaffected by the 
presence of toxemia. The coefficients of variation were 
roughly equivalent for each group of patients, as can 
be seen in Fig. 1. None of the pregnancy protein levels 
were altered in the diabetic patients. 

In the twin pregnancies, significant increases of 
PAPP-A, PAPP-C, and hPL above the levels in normal 
singleton pregnancies were seen, being most marked in 
the case of PAPP-A. It is of interest that PZP was not 
elevated in twinning. The pregnancy proteins in twin 
pregnancies were separately analyzed in the samples 
obtained on the day of delivery from the second group 
of patients. Because of the very short half life of hPL 
(about 20 minutes), this protein was not assayed, since 
the timing of these blood samples was not precisely 


related to delivery. The results are shown in Table I, 
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Fig. 1. Comparison of concentration of four pregnancy pro- 
teins in ncrmal, diabetic, toxemic, and twin pregnancies. 
Thick bar, group mean; vertical line. standard error; star, 
statistically signiàcantly different from the normal group; 
solid circle, zroup median; thin bar above, coefficient of varia- 
tion (per cent). All the values are presented as the relative per 
cent of the mean in the normal group. The number of sub- 
jects studied is in parentheses. 


Table I. Concentrations of pregnancy proteins in 
serum samples from twin pregnancies on 
the day of delivery 





Mean + S.E. (U./ml.*) 







Normal 


pregnancy 
(No. = 23) 






Twin 


pregnancy 
(No. = 9) 


Pregnancy 
protein 






Significance 





PAPP-A. 135,9 € 25,2 All > 200 P < 0.05 
' PAPP-C 113.4 + 8.7 136.8 + 22.0 N.S.T 
PZP . 120.0 + 14.1 117.0 + 14.7 ` N.S. 


*The concentrations of these proteins in a reference late 
pregnancy plasma 30ol were arbitrarily assigned values of 100 
U. per milliliter. 

tNot significant at the 5 per cent level 


where it may be seen that the elevation of PAPP-A over 
the normal was quite great and was clearly significant 
statistically. In this group, the PAPP-C value was 
somewhat higher in the twin pregnancies but not 
significantly so, while PZP was very similar to the nor- 
mal value. 


Comment 


The finding of an elevated PAPP-A level in patients 
with severe toxemia as compared to normal or diabetic 
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pregnancies is worthy of further study, particularly 
since the other pregnancy proteins assayed were not 
affected. Additional numbers of specimens should be 
examined, especially at earlier stages of pregnancy, 
with care being taken to match them as closely as 
possible with a normal group of patents. This protein 
may serve as a predictive marker of women who may 
become toxemic or provide information about the 
etiology of the disease. It is of interest that earlier ob- 
servations of normal patients at term showed a weak 
positive correlation. between the PAPP-A concen- 
trations and the levels of diastolic blood pressure.! 
None of the other pregnancy proteins assayed showed 
a correlation with this parameter. | 

The PAPP-A, PAPP-C, and hPL levels were all ele- 
vated in twin pregnancies, as compared to singleton 
pregnancies, a finding which is not too surprising in 
view of the probable placental origin of these proteins. 


August 1, 1977 
Am. J. Obstet. Gynecol. 


Of these, PAPP-A showed the greatest elevation in twin 
pregnancies. In z previous study on the kinetics of the 
pregnancy protein development, samples from two 
twin pregnancies were analyzed earlier.in gestation, 
and these also showed elevated PAPP-A values. It is 
thus possible that PAPP-A measurement may prove of 
some help in tae diagnosis of multiple pregnancy. 
Other investigators have shown equivalently high 
PAPP-C and hPL levels in twin pregnancies." It was 
of interest that PZP was not increased in twin pregnan- 
cies, which agrees with available evidence indicating 
that this protein is not synthesized in the placenta.” ? 


We thank Drs. W. R. Anderson, L. R. Mathews, and 
W. Owens, and the staff of Bloomington Hospital, 
Bloomington, Indiana, and Mr. W. C. Buhi and Ms. S. 
A. Birk, of the University of Florida, for their help with 
these studies. 





REFERENCES 


l. Lin, T. M., Halbert, S. P., and Spellacy, W. N.: Relation of 
obstetrical parameters to the concentrations of four 
pregnancy-associated plasma proteins at term in normal 
gestation, Am. J. OssrEr. Gyneco. 125: 17, 1976. 

2. Horne, C. H. W., Bohn, H., and Towler, C. M.: 
Pregnancy-associated a-glycopretzin, mm Klopper, A., 
editor: Plasma Hormone Assays in Evaluation of Fetal 
Well-being, Edinburgh, 1976, Churchill Livingstone, pp. 
136-146. 

3. Lin, T. M., and Halbert, S. P.: Placental] localization of 
human pregnancy-associated plasma proteins, Science 
193: 1249, 1976. 

4. Lin, T. M., Halbert, S. P., and Spéllacy, W. N.: Measure- 


ment of pregnancy-associated plasma proteins during 
human gestation, J. Clin. Invest. 54: 576, 1974. 

5. Mägiste, M., Von Schenck, H., Sjöberg, N.-O., Thorell, J. 
I., and Åberg, A.: Screening for detecting twin pregnancy, 
AM. J. OBSTET. GYNECOL. 126: 697, 1976. 

6. Tatra, G., Breitenecker, G., and Gruber, W.; Serum con- 
centration of pregnancy-specific beta-1 glycoprotein (SP-1) 
in normal and pathologic pregnancies, Arch. Gynaekol. 
217: 383, 1974. l 

7. Towler, C. M., Horne, C. H. W., Jandial, V., Campbell, D. 
M.,..and MacGillivray, I.: Plasma levels of pregnancy- 
specific 8-glycoprotein in normal pregnancy, Br. J. Obstet. 
Gynaecol. 85: 775, 1976. 


(C lassic bges in 
OBSTETRICS AND 
"GYNECOLOGY 


 Xawrencé D--Longo, M.D. 





Enucleation of uterine fibroids- 
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In the early days of ovarian surgery a tumor thought to 
‘be ovarian occasionally turned out to be a peduncu- . 
lated uterine fibroid and therefore was removed in a 


4, 


‘similar manner. However, removal of fibroids within : 


the uterus was seldom performed because of the prob- 
lems of controlling hemorrhage and infection. T. 

Spencer Wells probably performed the first myomec- 
tomy for an interstitial fibroid. However, it was Alex- | 


ity and feasibility of myomectomy. In this report of 11 
cases Alexander stressed the principle of a single an- 
terior uterine incision with removal of all tumors, 
wherever: situated. Following removal of the leio- 
 myomas he pdcked the -cavity with iodoform gauze 


E, ander, of Liverpool, who first established the practical- ` 


and temporarily fixed. the uterus to the anterior ab- , 


dominal.wall (Fig. 4). The only death occurred in a 
. patient from whom he removed 25 tumors (Fig. 6) and 
- who’ died from meningitis 46 days postoperatively. 
This operative mortality rate of 9 per cent compared 


ELT favorably with that of hysterectomy at the time. Alex- 


ander observed, "In performing these operations it 
^ must be remembered that I had to feel my way, unas- 
. sisted by any clear directions either from textbooks. or 
‘from medical journals; for though enucleation is 
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: named by gynaecologists, it evidently has been re- . 


served for single tumours, and only very infrequently 
has it been performed for them. With the experience 


now gained I think the mortality after these operations 
. will in the future compare very favourably with any 


operation for abdominal tumours. A low mortality 


being secured, the non-mutilation of the patient should 


give this operation a tremendous advantage over the 
other deprivative operations; for even women near the 
menopause do not like to be deprived of their organs, 
and married ladies, no matter how dark their prospects 


of pregnancy may be, do not like to absolutely lose 


hope of ever having a child. Young women with trou- 
blesome symptoms, sterile women with fibroids, but 
without troublesome symptoms, can all be relieved 
_ without interference with the ordinary functions of the 
uterus. Mere number of tumours is no contra- 
indication ‘to the. operation, nor is size of tumour, 
provided it has not absorbed the uterus or appendages 
‘and left nothing worth preserving. . The removal 
of all the tumours does not present any difficulties. 
The uterine walls can be ransacked quite easily. 
Whether these tumours will m again is a matter for 
future experience to decide. . How far the uterus 
and appendages will be able to resume their functions . 
of pregnancy and parturition has not been practically 
settled by the occurrence of these states on patients 
operated on. . The operation is a plain, straight 
forward one, Much easier than pan-hysterectomy, and ` 
very much easier than that Chinese puzzle of removing 
a comparatively large fibroid-laden uterus through a 
comparatively narrow vagina. In some cases, no doubt, 
deprivation of the uterine organs is not of great mo- 
ment, and in other cases enucleation may be out of the 
question, so that I do not recommend it as a panacea 
for fibroids." Despite the merits of. this procedure, Al- 
exander' 5. report received little notice, and it remained 
for Victor Bonney to. popularize this approach. (For 
instance, see The Technical Minutiae of Extended Myomec- 
‘tomy and Ovarian Cystectomy, London, 1946, Cassel & 
,Co.,. Ltd.). (Photograph Courtesy of the -National Li- 
‘brary of Medicine. a) 
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Pregnancy in liver cirrhosis and/or portal hypertension 


YUNG-SHENG CHENG, M.D., F.A.C.O.G. 
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Clinical features of pregnancy n women with liver cirrhosis and/or portal hypertension have 
been reviewed. Termination of pregnancy is seldom indicated in a woman with 
compensated cirrhosis or a young woman with extrahepatic venous obstruction. However, 
the risk of spontaneous abortion is increased in cirrhotic women without shunt even if there 
is no deterioration of liver function. The risk of bleeding from esophageal varices or 
deterioration of liver function is usually unpredictable. Shunt surgery can be done with 
relatively little effect on both the mother and the fetus if conservative measurements fail to 
control the hematemesis. Vaginal delivery can be anticipated in most women, and cesarean 
section should be preserved for obstetric indications. The risk of postpartum hemorrhage ís 
greatly increased, particularly in patients with previous shunt surgery. Perinatal loss is high 
because of the increased rate of premature delivery and stillbirth. Maternal prognosis is 
grave in women with cirrhosis. (AM. J. OBSTET. GYNECOL. 128: 812, 1977.) 


PREGNANCY IN WOMEN with liver cirrhosis and/or 
portal hypertension is rather uncommon. These pa- 
tients can be divided into two categories:(1) those who 
have various types of liver cirrhcsis and (2) those who 
have extrahepatic venous obstruction. Pregnancy in 
patients of the former category is extremely rare be- 
cause of reduced fertility and the older age of the pa- 
tients.” 74 43 47 5% 58 Extrahepatic venous obstruction 
usually occurs during childhood or adolescence and 
results from neonatal omphaliris, cholangitis, burn, 
appendicitis, etc? " The number of patients who sur- 
vive adult life may be quite substantial because of 
marked improvement in modern surgical technique 
and medical management of the problem. Liver func- 
tion is usually well preserved, and the reproductive 
function is little affected. Obstetricians are expected to 
see such patients more often than ever. 

Should a patient be allowed to become pregnant or 
should she be allowed to carry on her pregnancy with- 
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out interruption? If she is permitted to do so, then 
what would happen to her and her fetus? What would 
be the best obstetric management during the preg- 
nancy, labor, and puerperium? What could happen to 
the course of the underlying liver diseases? These are a 
series of questions that each obstetrician has to answer 
or would like to be able to answer. 

This article contains a review of the literature on this 
subject and a case presentation of a patient with portal 
hypertension due to extrahepatic venous obstruction. 
This patient is interesting in that she had an uneventful 
term pregnancy and delivery despite an unsuccessful 
attempt at surgical correction of portal hypertension 
during the early second trimester. 


Material and method 


A total of 117 pregnancies in 92 patients with various 
types of liver cirrhosis has been reported in 57 articles 
(Table I). Thirty-two pregnancies in 22 patients, in- 
cluding the case reported here, with portal hyperten- 
sion due to extrahepatic lesions have been described in 
13 articles (Table IT). Pregnancy can occur in all forms 
of liver cirrhosis. It is more common in women with 
postnecrotic cirrhosis (22 cases), chronic active hepa- 
titis (15 cases), and biliary cirrhosis (12 cases) but is rare 
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in the Laennec typé of cirrhosis (five cases). The 2 
common causes of extrahepatic obstruction are caver- 
‘noma and portal vein thrombosis. The patients have 


been arbitrarily divided into three groups under each 
category: (1) patients without shünt, (2) patients ‘with 
previous shunt surgery, and (3) patients.who had shunt 


surgery during pregnancy. Clinical data regarding the © 


outcome of pregnancy, fetuses, mothers, maternal 
complications (gastrointestinal bleeding, liver. function 
test, and other obstetric complications), and modes of 
delivery have been pooled: A comparison among the 
three subgroups has been attempted to see if the 
presence of a shunt or shunt surgery during pregnancy 


- contributes an additional risk. 


Case presentation 


-The patient was a nineteen-year-old white house- - 


wife, gravida 1, para 0, who came-to our-prenatal clinic 
on January 10, 1974. Her last menstrual period began 
on September 25, 1973, and she had been doing quite 


well except for mild nausea. Past medical history re- : 


vealed an exploratory laparotomy at the age of two 
years for splenohepatomegaly. Splenectomy was per- 


. formed after an unsuccessful attempt at splenorenal 


shunt. Thereafter, she experienced three episodes of 
massive hematemesis (at the ages of three, eight, and 
sixteen years) which were controlled by conservative 


_ measurements such as a Blakemore tube, blood trans- 
fusions, and other supportive therapy. The presence of 


marked esophageal varices, extending from the lower 


part up to the upper third of the esophagus. was dem- 


onstrated by a series of roentgenologic studies. At the 
age of seventeen years (November.4, 1971), she 
underwent a cavomesenteric shunt procédure. Portal 
pressure was 330 to 370 mm. NaCl prior to anas- 
tomosis and after the procedure 330 mm. NaCl. 

She was a slender, medium-sized girl with a body 
weight of 55.5 kilograms. Blood pressure was 116/42. 


Head, eyes, ears, nose, and throat were within normal ' 


limits. The neck was.supple with a slightly enlarged 


thyroid gland. Both lung fields and the heart were 


normal to percussion and auscultation. The lower ab- 
domen was slightly protuberant because of the gravid 


uterus of sixteen weeks' gestational size. Neither ascites 
"nor engorgement of superficial veins was noted. No 
' fetal heart sound could be heard.-Laboratory data in- ` 


cluded Rh + blood, hematocrit of 39 per cent, hemo- 
globin electrophoresis A, negative Venereal Disease 
Research Laboratory test, and Class 1 Papanicolaou 
smear. Urine was negative for sugar. and protein. 
Roentgenologic examination of the inferior vena cava 
showed that the shunt was not functioning. A joint con- 


ference between obstetricians, surgeoris and a gas-. 


troenterologist was held, and it was believed that the 
patient should havé another shunt procedure if she 


chose to carry her. PE ERAR: Exploratory operation $ 
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was performed: on January*21, 1974, but the shunt 
operation was given up because of technical difficulty 


_ due to extensive thrombosis in the superior mesenteric 
vein. Portal pressure was 300 mm. HO. The post- 


operative course. was uneventful. She went into la- 
bor, and a male infant weighing 7 pounds, 12% 


„ounces, with an Apgar score of 9/10 was delivered by 


forceps with the use of epidural anasthesia on July 19, 
1974. 'The first stage lasted 10 hours and 30 minutes; 


the second stage, two hours; and the third stage, five 


x 


minutes. The postpartum course was uncomplicated. 
She experienced no hematemesis during pregnancy. 
However, she presented to the Emergency Room on 
May 31, 1975, with hematemesis and bloody stool. She 
was treated with ‘iced saline lavage, intravenous Pitres- 
sin infusion, and bloód transfusions. 

A Lippes Loop intrauterine contraceptive device 
(IUD) was inserted two weeks post partum. Because of 
irregular. genital. bleeding since the insertion of.the - 
IUD, she underwent a hysterectomy for permanent 
sterilization on July 11, 1975. Pathology study showed 
the endometrium to be in the proliferative phase and 
chronic inflammation of the cervix. 

Liver function had always been normal, as shown in 


the following: 






January, 
1974 

(exploratory 
laparotomy) 


(hyster- 






Parameter . 





Total protein 7.0 6.5 5.9 6.5 
(GmJ/dl) - 

Albumin (Gm./ 4.0 3.3 3.7 3.6 
di) . | 

Total bilíru- 0.3 0.6 © 1.5 0.5 
bin (mg./dl.) s 

Alkaline phos- 30 . 135 52 . 65 
phatase (mU. / 
ml.) 

Serum gluta- 45 . 27 45 75 
mic oxalacetic — hs 

— transaminase 
(mU./ml.) 

Lactic dehydro- 165 145 230 135 


genase (mU / . 
ml.) 


Results 
Early termination of pregnancy. Termination of 


. pregnancy prior to 20 weeks occurred in 21 (17.94 per ` 


cent) of 117 pregnancies in 92 women with cirrhosis 
and only: two (6. 25 per cent) of 32 pregnancies in 22 
patients with portal hypertension due to extrahepatic 


m ;obstruction (Tables III.and IV). 2x 


Most of them .were due to spontaneous abortion 


- which occurred exclusively among: cirrhotic women 


without ‘shunt, though the’ over-all abortion rate for 


` each category Oe 67. and: 3. 12 per ay fell within the 
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Table I. Pregnancies in Women with cirrhosis of the liver 





No. of 
preg- 


nancies 














Authors Diagnosis Shunt 


Group 1—no shunt 


Laennec cirrhosis 


Scaglione 1923 l I 
Kraul .. 1927 I Postnecrotic cirrhosis li 
Hesseltine 1930 l Banti cirrhosis 1 
Tenney and King 1933 l Postnecrotic cirrhosis 1 
Ashton ) 1934 d Banti cirrhosis l 
Lascano and Pereyr ^ 1936 l Cirrhosis ` l 
Golden ' 1949 l. Cirrhosis l 
Ahrens and associates 1950 3 Biliary cirrhosis 3 
Javert and Morrison 1951 3 Cirrhosis 3 
Burslem and associates 1952 2 Cirrhosis 3 
Puyo 1953 2 Cirrhosis 2 
Mack and associates 1953 2 Biliary cirrhosis, cirrhosis 2 
Saave ' 1954 ] Cirrhosis l 
Slater l 1954 l Cirrhosis 1 
Enrile and associates 1957 l Cirrhosis I 
Nabriski and associates 1958 2 Cirrhosis, postnecrotic cirrhosis 5 
Ohio State Med. J ` 1958 l Cirrhosis l 
Bihl 1959 ] Wilson's disease 3 
Sherwin and associates 1960 d Wilson's disease d 
Moore and Hughes. 1960 3: Laennec cirrhosis (2), postnecrotic 4 
cirrhosis 
Kleckner 1960 2 Cirrhosis, postnecrotic cirrhosis 2 
Page and Good 1960 l Chronic active hepatitis l 
Bennett and associates |. 1963 I Postnecrotic cirrhosis ] 
Joske and associates 1963 1 Chronic active hepatitis 3 
Gordon and Johnston 1963 2 Biliary cirrhosis, postnecrotic cirrhosis 2 
Slaughter and Krantz 1963 1 Cholangiolar cirrhosis 2 
Shattuck and Spellacv 1965 l Biliary cirrhosis 3 
MacLachlan and associates 1965 2 Chronic active hepatitis 2 
Seedat and Raine 1965 |] Chronic active hepatiti l 
Dehalleux and associates 1965 ] Cirrhosis | J 
Dreifuss and McKinney 1966 1 . Wiison's disease 2 
Jochimsen and Castaneda 1967 l Postnecrotic cirrhosis l 
McArthur and Flax 1968 1 Chronic active hepatitis - 3 
Whelton and Sherlock 1968 6 Chronic active hepatitis 8 
5 Bilary cirrhosis 6 
Borhanmanesh and Haghighi 1970 8 Postnecrotic cirrhosis 8 
1 Chronic active hepatitis «d 
Total 66 87 


P-C = Portacaval; S-R = splenorenal; C-M = cavomesenteric. 


given in two patients.” One pregnancy terminated at 
the third month and one at the fifth month because of 
maternal death.!?: 3$ 


range of that in the general population. The spontane- 
ous abortion rate in 37 pregnancies of cirrhotic women 
without shunt was 15 (17.24 per cent), occurring in 


nine women; three had biliary cirrhosis,* 99 5$ two had 
postnecrotic cirrhosis?*^ * two had. chronic active 
hepatitis,?*: 5 and two had Wilson's disease.” 9' Of these 
women, four had two successive abortions and one had 
three. The number of early interruptions by either 
therapeutic abortion or hysterotomy was surprisingly 
small; there were only one therapeutic abortion” and 
two hysterectomies* * in the cirrhotic category and one 
hysterotomy? in the other category. One was due to 
deterioration of liver function, one was due to re- 
peated anal bleeding,? and no specific reason was 


Premature termination of pregnancy. Termination 
of pregnancy between the twenty-first and thirty-. 
seventh weeks occurred in 24 (20.51 per cent) of 117 
pregnancies in cirrhotic women and six (18.75 per 
cent) of 32 pregnancies in women with éxtrahepatic 
obstruction (Table V). Maternal jaundice and/or he- 
patic decompensation are common but not consistently 
seen. Of seven cirrhotic women who had shunt surgery 
during pregnancy, three had pregnancies which termi- 
nated prematurely,?* 5L °° with one intrauterine fetal 
death. Of two patients with extrahepauc obstruction 


Volume 128 


Number 7 Pregnancy in liver cirrhosis and/or portal hypertension 815 


Table Cont'd i 














No. of 
No. of preg- 
Authors patients nancies 





Group 2—brevious-shunt surgery 


Bearn and associates 1956 l Cirrhosis P-C 1 
Abrams 1957 l Cirrhosis P-C 2 
Adno 1957 l Banti cirrhosis ' S-R 2 
Labby 1960 l Postnecrotic cirrhosis S-R ] 
Nelson and Loughead 1963 i Pick’s pseudocirrhosis P-C 1 
l Fibrosis and hemosiderosis — . S-R 2 
.Slaughter and Krantz 1963 ] Cirrhosis S-R ] 
Riddell and Wilkinson 1964 ] Cirrhosis S-R ] 
Henrion and associates 1964 l ? i P-C H 
Hassim 1965 I Cirrhosis P-C l 
Hanzlik 1965 I Cirrhosis S-R 2 
Wilbanks and Klinges 1967 1 Postnecrotic cirrhosis P-C ] 
l Laennec cirrhosis P-C 1 
Whelton and Sherlock 1968 I Chronic active hepatitis P-C 1 
Basu and associates 1959 ] Noncirrhotic portal fibrosis S-R,P-C ] 
l Noncirrhotic portal fibrosis P-C i 
Nieven and associates 1971 I Schistosomal P-C I 
] Noncirrhotic portal fibrosis P-C l 
Evans and associates 1972 i Alcoholic P-C,S-R E 
Total ~ 49 l 23 
Group 3—shunt surgery during m) 
O'Leary and Bepko 1962 l Postnecrotic cirrhosis P-C (fifth mo.) i 
Chapis 1964 ] Fostnecrotic cirrhosis P-C (second mo.) l 
Johnston and associates 1965 I Postnecrotic cirrhosis P-C (fifth mo.) I 
Jochimsen and Castaneda 1967 1 Postnecrotic cirrhosis C-M (fourth mo.) l 
Whelton and Sherlock 1968 l Chronic active hepatitis P-C (fifth mo.) 
Nieven and associates 197] ] Biliary cirrhosis P-C (fifth mo.) l 
Reisman and O'Leary 1971 i Nonspecific reactive hepatitis S-R (fifth mo.) 1 
Total 7 7 


and shunt surgery during pregnancy, one had the 
pregnancy terminated at the twenty-eighth week be- 
cause of intrauterine fetal death.?* 

Perinatal loss. The fetal outcome in pregnancies 
that reached the twenty-first week was recorded in 84 
pregnancies of cirrhotic women and 25 pregnancies 
(including one set of twins) of women with extrahepatic 
obstruction (Tables VI and VII). There were 11 
stillbirths and four neonatal deaths among the cir- 
rhotic category and two stillbirths and one neonatal 
death among the extrahepatic category, with peri- 
natal mortality rates of 17.85 and 11.53 per cent, 
respectively. The high rate of perinatal loss is due to 


the increased number of stillbirths among these wom- l 


en, and, very obviously, it is closely related to the sever- 
ity of the maternal condition and is not correlated with 
the forms of cirrhosis or with the presence or absence 
of shunt. This is well demonstrated by the fact that 
many of these 13 women had complications of 
hematemesis,?^ * deteriorated liver function,‘ 5? & 75 
toxemia, high blood pressure,” severe anemia? 5! and 
deterioráted renal function with pulmonary infarc- 


tion.*! Subsequently, six of them died. ?^ 42 $6, 7$ Of 
five neonatal deaths, four infants were delivered pre- 
maturely; one died from a congenital anomaly;" one 
from prematurity'?^; and two from the respiratory dis- 
tress syndrome.?* 7$ The one term infant died from 
intracranial hemorrhage after forceps delivery. All 
infants were delivered vaginally with two spon- 
taneous! 47 end three forceps deliveries 7^ ® 7 

Modes of delivery. Modes of delivery have been de- 
scribed in 83 pregnancies of cirrhotic women and in 23 
pregnancies cf women with extrahepatic obstruction. 
Vaginal delivery, either spontaneous or by forceps, 
was performed in 83.1 and 86.9 per cent, and the ce- 
sarean section rates were 16.86 and 13.94 per cent, 
respectively. Indications for the cesarean sections in- 
cluded repeated hematemesis in one?" prolapse of the 
cord in one,’ placental insufficiency in one,? severe 
toxemia in one,?' and previous cesarean section in two 
patients.?* 5 No specific indications were given in 10 
patients.* 3, 20, 22, 41. 44, 69, 73, 75 

Maternal complications. Maternal complications of 
various kinds occurred in 42 per cent (49 of 117) of 
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Table II. Pregnancies in* women with portal hypertension caused by extrahepatic obstruction 





Authors 





Diagnosis 





Group 1: No shunt 


Gordon and Johnstoa 1963 1 Cavernoma l 
l ? 2 
1 Cavernoma 2 
Hermann and Esselstyn 1967 l Portal vein thrombosis 5 
1 Cavernoma 1 
Stathers and associates 1968 1 ? L 
l Cavernoma 1 
Hendry and Mackey 1969 E Cavernoma A 
Total 8 14 
Group 2: Previous 
shunt surgery 
Fish and Mills 1961 l Portal vein thrombosis C-M I 
Gibson and associates 1965 l Portal vein obstruction S-R m 
Jarvinen and associates 1965 l Cavernoma S-R l 
Farkas 1967 l Splenic vein thrombosis S-R I 
Stathers and associates 1968 l Cavernoma S-R l 
l F S-R l 
] Cavernoma S-R l 
Hendry and Mackey 1969 1 Cavernoma P-C ~ 1 
Nieven and associates 1971 l Cavernoma S-R,C-M 2 
J Cavernoma P-C l 
] Cavernoma S-R l 
al Portal vein thrombosis S-R 3 
Total 12 16 
Group 3: Shunt surgery 
during the pregnancy 
Hendry and Mackey 1969 I Calcified tuberculosis node C-M,O-SM (seventh mo.) l 
Cheng 1977 ] Portal vein thrombosis C-M (fifth mo.) xL 
Total 2 2 


C-M: Cavomesenteric shunt; O-SM: ovarian vein—superior mesenteric vein shunt; P-C: portacaval shunt; S-R: splenorenal 
shunt. i 


Table III. Pregnancy that terminated prior to the twentieth week in women with cirrhosis 





Previous 







shunt 
No shunt surgery Total 
- Shunt surgery 
No. of pregnancies 87 —. 23 7 117 
Terminated by 
Therapeutic abortion l 1.14 0 0 l 0.85 
Hysterotomy 2 2.29 0 0 2 1.70 
Spontaneous abortion 15 17.24 ] 4.34 0 16 13.67 
Maternal death 2 2.29 0 0 : 1.70 
Total 20 22.98 1 4.34 0 21 17.94 
cirrhotic women and in 31 per cent (10 of 32) of (6.83 per cent) cirrhotic women, six without shunt* 9? 
women with extrahepatic obstruction. The incidence of 36, 47, 50, 65 and two with previous shunt surgery” and in 
toxemia in patients with cirrhosis was nine (7.69 per four (12.5 per cent) women with extrahepatic obstruc- 
cent)—seven without shunt,? 36 61. 69, 66, 7$ one with tion, one without shunt? and three with previous shunt 
previous shunt?! and one who had operation during surgery." The incidence of postpartum hemorrhage in 
pregnancy. Three (9.37 per cent) women with ex- the cirrhotic category was nine (7.69 percent), two 
trahepatic obstruction developed toxemia; all had without shunt,* ” six with previous shunt surgery," ^? 
previous shunt surgery?! Anemia occurred in eight 5L 7$ and. one who had shunt surgery during preg- 
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Table IV. Pregnancy that terminated prior to the twentieth week in women with portal hypertension 
caused by extrahepatic obstruction 
Previous 
shunt 
No shunt surgery Total 
Shunt surgery 
No. of pregnancies 14 . 16 2 32 
Terminated by 
Therapeutic abortion 0 0 0. 0 
Hysterotomy I 7.14 0 0 H 3.12 
Spontaneous abortion 0 J 6.25 0 I 3.12 
Total I 7.14 l 6.25 0 2 6.25 
Table V. Pregnancy that terminated between the twenty-first and the thirty-seventh WEER in women with 
cirrhosis and/or portal hypertension caused by extrahepatic obstruction 
Previous Shunt sur- 
shunt gery during 
No shunt surgery pregnancy Total 
Cirrhosis | 
No. of pregnancies 87 23 7 117 
Premature termination 18 20.68 3 13.04 3 42.85 24 20.51 
Portal hypertenston 
No. of pregnancies 14 16 2 32 
Premature termination 3 21.42 2 12.5 l 50 6 18.75 
nancy.” None in the extrahepatic category had (one of four) for Laennec cirrhosis, 5.26 per cent (one 


postpartum hemorrhage. Postpartum hemorrhage was 
common in those cirrhotic women with previous shunt 
surgery, with an incidence of six (26 per cent) of 23 
such pregnancies, and two of them were fatal to the 
mother.” 


Maternal deaths. A total of 19 maternal deaths, in- ` 


cluding 18 cirrhotic women and one woman with 
cavernoma, has been documented in the literature. Of 
these 18 cirrhotic women, six were excluded because 
their deaths took place from nine weeks to five years 
after delivery. Maternal deaths occurred at all stages of 
pregnancy: three during pregnancy,” ** 5? one during 
labor,?? and eight during the puerperium.” !* 17 42. 8r 
85, 7$ The woman with cavernoma died 19 days 
post partum because of peritonitis after sleeve gastrec- 
tomy which was done for hematemesis.”’ Of 12 deaths 
in the cirrhotic category, nine had no shunt and three 
had previous shunt surgery. The mortality rates in 
each group were 10.34 per cent (nine of 37) and 13.04 
per cent (three of 23), respectively. Of all forms of 
cirrhosis, it appears that portal cirrhosis bears the 
gravest and biliary cirrhosis the least grave prognosis in 
terms of maternal death. Among women without 


shunt, the mortality rate is 33.33 per cent (six of 18) for 


cirrhosis (without morphology specified), 25 per cent 


of 19) for postnecrotic cirrhosis, 5.26 per cent (one of 
19) for chronic active hepatitis, and zero (0 of 14) for 
biliary cirrhosis. Among women with previous shunt 
surgery, one patient with chronic active hepatitis and 
two of three patients with noncirrhotic portal fibrosis 
died. The causes of death included hematemesis in 
four," 10 42 68 hepatic coma in four, ^ 1% 6L 75 
postpartum hemorrhage in two, rupture of splenic 
aneurysm in one, and peritonitis in one?'; the cause of 
death was unknown in one patient.” 

Bleeding from esophageal varices. Hematemesis of 
varying degree occurred on 24 occasions among cir- 
rhotic women. On seven occasions, patients had to 
undergo shunt operation during pregnancy: one in the 
second month," one in the fourth month;?* and five in 
the fifth month.” 5 5% 35 7$ They were completely 
relieved from hematemesis throughout the rest of their 
pregnancies. None of them died. On the remaining 17 


` occasions, treatment was conservative. Hematemesis 


occurred during pregnancy on 11 occasions, during 
the puerperium in four, during the second stage of 
labor in one, and during pregnancy as well as the 
puerperium on one occasion. Of the 17 patients (one 
had two successive pregnancies), nine died, though not 
necessarily from hematemesis alone. Among patients 
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Table VI. Perinatal loss in women with cirrhosis 










Previous | Shunt sur- 
Shunt gery during 
No shunt surgery pregnancy Total 


58 19 7  . 84 












No. of 
fetuses 
with 
known 
outcome l 
Stillbirth 7 12.06 3 15.78 1 14.28 Il 13.09 
Neonatal 3 5.17 1 5.26 0 4 4.76 
death 


Total 10 17.24 4 21.05 1 14.28 15 '17.85 


Table VII. Perinatal loss in womer. with portal 
hypertension caused by extrahepatic obstruction 












Previous | Shunt sur- 
shunt gery during 
No shunt surgery | pregnancy Total 


No. of | ll 13 2 26 
fetuses 
with 
known 
outcome 
Stillbirth 1 9.09 0 
Neonatal 0 1 7.69 
death $ 


Tota] 1 9.09 1: 7.69 1 50 3 11.53 





7.69 
3.84 


50 


CD pu 
— KD 


with extrahepatic obstruction, hematemesis occurred 
on 14 occasions, six during pregnancy, one during 
pregnancy and the puerperium, and seven without 
record. One had to have a shunt operation during 
pregnancy at the seventh month.?? Soon after the op- 
eration, the patient was delivered of a macerated fetus. 
There were no deaths except for a patient who died 
from peritonitis after a subtotal sleeve gastrectomy 19 
days post partum. 

Liver function. In young patients with extrahepatic 
vein obstruction, liver function is usually well 
preserved and pregnancy has little effect. Of 32 preg- 
nancies in women with extrahepatic obstruction, liver 
function was mentioned specifically in only nine preg- 
nancies. All of them were within normal limits and 
without any significant change during pregnancy. 

Pregnancy is possible in women with all stages of 
cirrhosis, and changes in liver function during preg- 
nancy are quite unpredictable. Of 87 pregnancies, 47 
(54.02 per centi showed no change, 36 (41.37 per cent) 
showed deterioration, and four (4.59 per cent) had im- 
proved function. No consistent pattern can be demon- 
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strated even in the same patient. Liver function may 
deteriorate during each pregnancy," remain un- 
changed for three successive pregnancies,’ or remain 
unchanged and then deteriorate by the fourth preg- 
nancy.” A patient may have deteriorated liver function 
during the first pregnancy.and then tolerate successive 
pregnancies without deterioration of liver function.?? 


Comments 


Effects of the disease on pregnancy. Many authors” 
2 18 53, 71 consider that a patient with compensated cir- 
rhosis or a young woman with extrahepatic obstruction 
without liver damage can have normal pregnancy and 
delivery without any visible harm to the mother or 
child. This is reflected in the small number of early 
interruptions of pregnancy by therapeutic abortion or 
hysterotomy among these women. Some authors? ** 
27, 29, 39. 47 75 dc consider that pregnancy is an added 
hazard and that termination of pregnancy at an early 
stage is warranted. Pregnancy can occur in women with 
any form of cirrhosis, and no conclusion can be drawn - 
from this review as to which particular form of cir- 
rhosis has the gravest effect on pregnancy. 

The over-all abortion rate is within the normal range 
of that of the general population; however, those cir- 
rhotic women without shunt had an increased inci- 
dence of abortion of 17. 24 per cent. Among these 
women, the liver function test deteriorated in only 
three pregnancies,” ?* 98 and it remained unchanged in 
10 pregnancies. No specific mention regarding the 
change of the liver function test was given in a patient 
with two successive abortions and post necrotic cir- 
rhosis.*? Obvicusly, liver function is not the main factor 
that is responsible for spontaneous abortiori. 

Premature termination of pregnancy is also common 
(20.51 and 18.75 per cent). Whether this is related to 
maternal jaundice, hepatic decompensation, or some 
other factor is unclear. The high perinatal mortality 
rates (17.85 and 11.53 per cent) are due to the high 
rate of stillbirths (13.09 and 7.69 per cent), which is the 
result of poor maternal condition. The common cause 
of neonatal death is prematurizy. 

Surviving babies usually shcw no ill effect or liver 
disease. However, Kleckner?? has described an infant 
with marked hepatomegaly and jaundice at birth which 
subsided within several weeks. The mother had 
postnecrotic cirrhosis after iniectious hepatitis at the 
seventh month. Seedat and Raine® reported an infant 
with severe jaundice born to a mother who had chronic 
active hepatitis and complications of renal tubular 
acidosis and anemia. Hassim?’ described an infant with 
slight jaundice during the first 48 hours who was born 
to a.cirrhotiz woman with a previous portal shunt. 
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Low? or falling’? estriol levels have occurred in two 
cases. The first patient had chronic active hepatitis; the 
pregnancy terminated at the thirty-sixth week after 
premature rupture of the membranes, and the infant 
lived. The second patient, who had alcoholic cirrhosis, 
had repeated massive hematemesis at the twenty- 
eighth, thirtieth, and thirty-tourth weeks. She under- 
went cesarean section because of decreasing fetal 
movement and falling estriol levels, and the infant 
lived. Whether the fetal distress was due to impairment 
of uteroplacental perfusion secondary to hemorrhage 
or to the underlying liver disease per se is unknown. 

Shunt surgery can be done during pregnancy and, 
after a successful operation, the patient is usually able 
to have a relatively normal pregnancy and delivery.” 
50. 5^ 78 None of nine patients who had the surgery 
during pregnancy died. In the cirrhotic category, .all 
but one infant survived, though three pregnancies™ 5^ 
3? terminated prior to the thirty-seventh week. In- 
trauterine fetal death occurred at the twenty-eighth 
week soon after operation in a patient who had ex- 
trahepatic obstruction.?" On most occasions, the opera- 
tion was done in four to five months. In one patient? 
shunt surgery was done in the second month; the 
pregnancy was carried to 41 weeks, and a normal in- 
fant was born though the pregnancy was complicated 
by pre-eclampsia. 

There seemed to be no significant increase in the 
rate of toxemia (7.69 and 9.37 per cent) or anemia 
(6.83 and 12.5 per cent). It is really difficult to assess 
the real incidence or cause-end relationship between 
maternal complications described and the underlying 
liver diseases. There was an increased incidence of 
postpartum hemorrhage in women with cirrhosis but 


not in women with extrahepatic obstruction. Johnston . 


and associates? considered the risk is increased in these 
patients because of coagulation defect. Cowling!* be- 
heves that the defect is primarily of factors V and VII 


with an occasional true prothrombin deficiency. When 


hypersplenism is present, thrombocytopenia is an im- 
portant additional factor in the cause of bleeding. The 
rate of postpartum hemorrhage was particularly high 
in cirrhotic women with previous shunt surgery. Six 
(26 per cent) of 23 pregnancies in such patients were 
complicated by postpartum hemorrhage. One patient? 
had postpartum hemorrhage in two successive preg- 
nancies. Whelton and Sherlock? pointed out that 
postpartum hemorrhage is a particular hazard to the 
pregnant patients with intrahepatic portal obstruction 
especially after shunt operation. An increased ten- 
dency to fibrinolysis after portacaval anastomosis has 
been considered as the etiology.? ® Some other rare 
complications were superficial thrombophlebitis,?* 5! 
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mesenteric thrombosis," thrombosis of splenorenal 
anastomosis,” pulmonary infarction? pleurisy," ne- 
phrotic syndrome,” 5! renal tubular acidosis,” pruri- 
tus® 4 hydramnios, nonspecific gastrointestinal 
symptoms, etc. 

.'The maternal prognosis is grave, particularly in cir- 
rhotic women, but this must be balanced against the 
high mortelity rate of this condition without preg- 
nancy. * T Obviously, the maternal prognosis would 
be that of the underlying disease in most instances. 
Severity of liver damage rather than the form of cir- 
rhosis is crucial, though it seems that the patient with 
biliary cirrhosis bears a better prognosis in terms of 
maternal death. 

Effects of pregnancy on the disease. Whelton and 
Sherlock? indicated that pregnancy will adversely 
influence the maternal prognosis of cirrhosis. Johnston 
and associates? thought that the risk of hepatic coma 
or precoma is increased because of the elevated estro- 
gen level which is toxic to the cirrhotic liver.® 7 It is 


‘also known that the risk of systemic encephalopathy 


and coma is increased by caval shunting.” On the other 
hand, successful term pregnancies in patients with se- 
vere portal cirrhosis without any significant change in 
liver function were not uncommon (54 per cent). Even 
improvement in liver function has been documented in 
some instances.* ® 3$: 9 Borhanmanesh and Haghighi'? 
stated that pregnancy does not appear to have a de- 
leterious effect on the disease by comparative evalua- 
tion of liver disease in pregnant and nonpregnant cir- 
rhotic patients, although it should be pointed out that 
cirrhotic patients who become pregnant probably rep- 
resent a selected group of mild cases with relatively 
good liver function.” 

There was clinical improvement during the later 
stages of pregnancy in three patients with Wilson's dis- 
ease (hepatolenticular degeneration) described by 
Bihl, Dreifuss and McKinney,!? and Sherwin and asso- 
ciates."' This improvement probably results from the 
diminution in tissue copper mobilized for the needs of 
the fetus. 

Many authors?" ?? 47 share the opinion that there is 
an increased risk of bleeding from the esophageal var- 
ices during pregnancy. Portal pressure during human 
pregnancy has not been docümented,'? though Mun- 
nell and Taylor*? and Walters and Lim"! have reported 
that the hepatic blood flow does not appear to be in- 
creased as measured by hepatic vein catheterization 
and the dye dilution method. In experiments in dogs, 
by simultaneous measuring of portal and intra- 
abdominal pressure, Hoffbauer and associates?! dem- 
onstrated that any act on the part of the animal which 
resulted in increase in the abdominal pressure such as 
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defecation, urination, or, vomiting was reflected by an 
increase in pressure in the portal vein and inferior 
vena cava. Effect of the Valsalva maneuver on the 
portal pressure was described by Palmer, °° who also 
mentioned that temporary portal hypertension with 
esophageal varices may occur as a physiologic accom- 
paniment of the last trimester of pregnancy. Taylor” 
found that cough could produce enormous elevation 
of portal pressure in cirrhotic patients, as well as in 
normal patients, and contraction of the diaphragm 
could rise the portal pressure to three times the normal 
level. It seems quite reasonable to assume that there is a 
gradual rise in portal pressure as the abdomen is filled 
by the growing uterus.’ In late pregnancy, in a supine 
position, the inferior vena cava is virtually occluded 
and the venous return is redirected through the lum- 
bar, paraspinal, and azygos veins.?^ **: 5*5 Any increase 
in pressure in the azygos system will bring an increase 
in the pressure in the esophageal vein which drains 
into the azygos vein.'® Moreover, erosive esophagitis, a 
: common occurrence in pregnancy, may contribute to 


hematemesis. The possible effect of changes in the | 


cardiovascular system is well illustrated in the patient 
described by Evans and associates? The patient had 
no hematemesis up to the twenty-eighth week of gesta- 


tion, then started to have repeated massive bleeding |. 


during the last trimester. However, this is not always 
the case. A review of the study group showed that the 
occurrence of hematemesis, in terms of time and sever- 
ity, is quite unpredictable. It can happen any time dur- 
ing pregnancy or even after delivery. It mav be 
minimum in amount or massive enough to require re- 
peated blood transfusions. Even the size of varices, as 
emphasized by O'Leary and Bepko,? does not corre- 
late with the severity of the hematemesis. Massive 
hemorrhage may occur from radiographically small 
varices whereas extensive varices may persist for years 
without bleeding, as shown in the patient presented in 
this article. This patient had extensive varices with a 
portal pressure of 300 mm. H:O, yet had been free 
from hematemesis for years and tolerated pregnancy 
without any adverse effect. The occurrence of 
hematemesis from esophageal varices among pregnant 
cirrhotic patients is not so common (incidence of 19.6 
per cent), but it bears a grave prognostic significance. 
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Once the patients experienced the hematemesis, the 
mortality rate was exceedingly high (61.5 per cent). On 
the contrary, hematemesis is much more common in 
pregnant women with extrahepatic obstruction (inci- 
dence of 43.7 per cent), and the prognosis is usually 
fair. All but one (13 of 14) survived.. Many cases of 
hematemesis can ke handled successfully by conserva- 
tive measures. Stathers and Blackburn" emphasized 
that the results of surgical treatment were satisfactory 
but not good enough to make operation the manage- 
ment of choice. Conservative, nonoperative manage- 
ment, with stress on the avoidance of salicylate and 
traumatic dietary intake and use of the Blakemore tube 
during an active bleeding phase, should be tried. Seven 
cirrhotic patients had shunt operations because of un- 
controllable hematemesis during pregnancy with excel- 
lent prognosis in terms of mothers and infants. 
Obstetric management. Vaginal delivery can be an- 
ticipated in most cases.* 5* 75 The patient should be 
well sedated during the first stage and should not be 
allowed to strain, especially when full dilatation of the 
cervix is reached. The second stage should be 
shortened by forceps delivery as soon as it is safe and 


. feasible? At least 10 u. of blood and a Blakemore tube 


should be prepared. * 

Obstetricians should know that hepatic coma may be 
precipitated by such common obstetric occurrences as 
the administraton of morphine, chlorothiazide, 
phenothiazine drugs, barbiturates, antibiotics (tetracy- 
cline), or general anesthesia. Hemorrhage, hypoten- 
sion, shock, infection, sepsis, and consupanon also pre- 
cipitate coma.*® ?! 

Abdominal delivery by cesarean section should be 
preserved for obstetric indications or where urgent 
termination of pregnancy is required.” !* 5% 73 It may 
be considered in a patient in coma to save the infant. 
There was no specific indication given in 10 of 16 ce- 
sarean sections. The obstetricians may have thought 
that the cesarean sections were needed to minimize the 
"stress" on the patients’ circulatory systems.’ However, 
the greatest load on the circulatory system is at 28 to 32 
weeks when the cardiac output reaches its peak. Pa- 
tients with cir rhosis tolerate laparotomy rather 
poorly.” 
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Controversies in Contraception 


The Harold C. Mack Symposium on the Physiology 
and Pathology of Human Reproduction, sponsored by 
the Department of Gynecology and Obstetrics of 
Wayne State University and the C. S. Mott Center for 
Human Growth and Development will be held on Sep- 
tember 1 and 2, 1977. The two-day program is entitled 
"Controversies in Contraception.’ 

Inquiries and program requests should be directed 
to: Kamran S. Moghissi, M.D., Department of Gy- 
necology and Obstetrics, Wayne State University, C. 
S. Mott Center for Human Growth and Development, 
275 E. Hancock, Detroit, Michigan 48201. 


Sixth Pan American Cancer Cytology Congress 


The Sixth Pan American Cancer Cvtology Congress, 
sponsored by the Pan American Cancer Cytology Ser- 
vice and the National Cancer Cytology Center, will be 
held at Caesar's Palace, Las Vegas, Nevada, January 
15-19, 1978. Western hemisphere inquiries should be 
directed to: Franklin C. Revner, M.D., Executive 


© Coordinating Officer, National Cancer Cytology Cen- 


ter, 150 Broad Hollow Rd., Melville, New York 11746. 
Eastern Hemisphere inquiries should be directed to: 
Helmut E. Fegerl, M.D., European Chairman, Star- 
hembergstrasse 17, 4020 Linz, Austria. 


Vili Meeting of the International Study 
Group for Steroid Hormones 


The VIII Meeting of the International Study Group 
for Steroid Hormones will be held in Rome, Italy; De- 
cember 5-7, 1977. Topics will include "Recent methods 
in steroid assay" and "Control mechanisms of repro- 
ductive function." 

For further information, write: Prof. Carlo Conti, 
International Study Group for Steroid Hormones, IH 
Patologia Medica, Policlinico Umberto I, Università di 
Roma, 00100 Rome, Italy. Telephone: 4952391. 


National Conference on Clinical Trials 

Methodology 

The National Conference on Clinical Trials Meth- 
odology, sponsored by the National Institutes of 
Health, will be held October 3 and 4, 1977, at Masur 
Auditorium, Clinical Center, Building 10, National In- 
stitutes of Health, Bethesda, Maryland. The proposed 





program will include the following: "Importance of 
clinical trials and studies of clinical trials," "When and 
how should a clinical trial be stopped,” “Who will be 
effective as a clinical trials investigator and what are 
adequate incentives,” “Patient recruitment: problems 
and solutions,” “Quality assurance of clinical data,” 
“Some ethical problems of clinical trials,” and “Possible 
activities to promote communication among inves- 
tigators in clinical trials.” 

No registration or notification of planned attendance 
is required. Additional information may be obtained by 
writing: Dr. Robert Gordon, Building 1, Room 107, 
National Institutes of Feo Bethesda, Maryland 
20014. 


Annual Meeting of District Il of the American 

College of Obstetricians and Gynecologists 

District II of the American College of Obstetricians 
and: Gynecologists will hold its annual meeting at the 
Southhampton Princess Hotel in Bermuda on Wed- 


nesday, October 19, to Sunday, October 23, 1977. 


. XVI Congress of the Spanish Fertility Society 

and | International Symposium on 

Cervical Factor 

The XVI Congress of the Spanish Fertility Society 
and the I International Symposium on Cervical Factor 
will be présented in Barcelona, Spain, on November 
1-5, 1977. 'The official themes include: (1; Endoscopy 
in Fertility, (2) Diagnosis in Male Infertility, (3) Natural 


. Methods of Family Planning. During the International 
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Symposium on Cervical Factor, a course of lectures, by 
the continuous system, will be presented: (1) Endos- 
copy in Obstetrics and Gynecology, (2) Study of the 
Infertile Male, and (3) Family Planning. During the 
Congress, roundtable discussions, abstracts, films, sci- 
entific exhibitions, working panels, and so forth will be 
presented. 

For further information, contact the General Secre- 
tary: Calle Muntaner, 292-294, pral., 1.a-Barcelona 6, 
Spain. 


Conference on Cancer of the Bladder 
and Prostate 
The Kentucxy Division of the American Cancer So- 


ciety will present a Conference on Cancer of the Blad- 
der and Prostate, November 4-5, 1977, at Stouffer's 
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Inn, Louisville, Kentucky. Space is limited, and there is ., 


no registration fee. 
For further information, write: Dr. George A. 


Sehlinger, President, American Cancer Society, Ken-. 


tucky Division, 2313 Medical Arts Building, Louisville, 
Kentucky 40217. 


Conference on Parent to Infant Attachment; 
Strengthening the Family in the Perinatal Period 


A Conference on Parent to Infant Attachment; 
Strenghthening the Family in the Perinatal Period, 
sponsored by Rainbow Babies and Childrens Hospital, 
will be held. November 6-9, 1977, at Bond Court Hotel, 
Cleveland, Ohio. 

For information, write: Dr. John Kennell or Dr. 
Marshall Klaus, 2101 Adelbert Road, Cleveland, Ohio 
44106 
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Symposium on Menopause, Fetal Monitoring, and 
Genetics ; 
The Department of Obstetrics and Gynecology, Uni- 


versity of California, San Francisco, will conduct a 


symposium on “Menopause, Fetal Monitoring, and 
Genetics,” to be held November 10-12, 1977, at the 
Mark Hopkins Hotel in San Francisco, California. 
Guest faculty will include Drs. Roger K. Freeman, 
Stanley G. Korenman, and Godfrey P. Oakley, Jr. 
The Department will also offer workshops in 
Endocrinology-Infertility to be held in Kauai, Hawaii, 
November 12-19, 1977. For further information, 
write: Extendec Programs in, Medical Education, 
Room 569-U, University of California, San Francisco, 


. California 94143, Telephone: (415) 666-4251. 
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Intrauterine Progesterone 
Contraceptive System 


Release rated 65 ug/day progesterone for 1 year. 


BRIEF SUMMARY 
INDICATION 
The Progestasert"' system is in@icated for contraception 


CONTRAINDICATIONS 

Pregnancy or suspicion of pregnancy, abnormalities of the uterine 
cavity, acute pelvic inflammatory disease or history of repeated 
pelvic inflammatory disease; postpartum endometritis or infected 
abortion in the past 3 months, uterine or cervical malignancy. un- 
expiained genital bleeding until suspicion of cancer is ruled out 
acute cervicitis 


WARNINGS 

A. Pregnancy 

1 Septic abortion. Recent reports have indicated an increased 
incidence of septic abortion, associated in some instances with 
septicemia. septic shock and death in patients becoming pregnant 
with an intrauterine device (IUD) in place. In some cases. the in: 
tial symptoms have been insidious and not easily recognized if 
pregnancy should occur with a Progestasert* system in situ. it 
should be removed if the thread is visible or. if removal proves to 
be or would be difficult. interruption of the pregnancy should be 
considered and offered as an option If the patient elects to main- 
tain the pregnancy and the system remains in Situ. she shall be 
warned of the increased risk of sepsis and be followed with close 
vigilance 

2. Congenital anomalies Systemically acministered sex steroids 
including synthetic progestational agents. have been associated 
with an increased risk of congenital anomalies including cardio- 
vascular anomalies. Such effects have not been reported with 
progesterone itself. which is produced in large concentrations 
during pregnancy 

3 Ectopic pregnancy A pregnancy that occurs while a Datient is 
wearing an |UD is much more likely to be ectopic in nature There- 
fore such patients in whom pregnancy occurs should be carefully 
evaluated 


B. Severe Pelvic Infection 


Occasionally serious pelvic infection may occur with an IUD in 
situ. Under such circumstances the IUD should be removed ap- 
propriate bacteriological studies done. and appropriate antibiotic 
treatment instituted 


C. Perforation 

Perforation of the uterus may occur If this occurs. the device 
should be removed Local inflammatory reaction with abscess for- 
mation is a possibility if an IUD is left ir the abdomen Cervical 
perforation. often asymptomatic. has also been reported If such 
occurs, the device should be removed 


PRECAUTIONS AND ROUTINE EXAMINATIONS 
A. Patient Examination 


The physician should make a determination that the patient is not 
pregnant. The possibility of insertion in the presence of an exist- 
ing undetermined pregnancy is reduced if insertion is performed 
Curing or shortly following a menstrual period The system should 
not be inserted postpartum or postabortion until involution of the 
uterus has been completed Prior to insertion. a pelvic examina- 
tion, pap smear. and gonorrhea culture should be done Sound the 
uterus prior to insertion and exercise care to avoid perforation Do 
not use excessive force The patient should be told that some 
bleeding or cramps may occur during the first few days after inser- 
ton. If these symptoms continue or are severe. she should report 
to her physician She should be cautioned not to pull on the 
threads. which would displace the System 


B. Requirements for Continuation and Removal 

The Progestasert* system must be replaced each year There is 
no evidence of decreasing contraceptive efficacy with time before 
cne year. but the contraceptive effectiveness of the Progestasert* 
system after one year has yet to be established Therefore. the pa- 
hent should be informed of the known duration of the contraceptive 
efficacy and be advised to return in one year for re-examination. 
removal and possible reinsertion 

The Progestasert" system should be removed for the following 
medical reasons Menorrhagia and/or metrorrhagia producing 
anemia, uncontrolled pelvic infection; intractable pain, often ag- 
gravated by intercourse, pregnancy, if the thread IS visible; uterine 
or cervical malignancy, uterine or cervical perforation, an increase 
in length of thread extending from the cervix. or any other indica- 
tion of partial system expulsion 


C. Continuing Care of Patients Using the 

Progestasert' System 

Patients should be re-examined and evaluated within three 
months after Progestasert* System insertion 

Routine annual examination. removal of the Progestasert’ System, 
and reinsertion of a new Progestasert" system along with appro- 
priate medical and laboratory evaluation should be carried out 


ADVERSE REACTIONS 

Reported adverse reactions include Endometritis, spontaneous 
abortion. septic abortion, septicemia, perforation of uterus and 
cervix, pelvic infection, cystic masses in pelvis. abdominal adhe- 
SIONS, intestinal obstruction, cervical erosion. vaginitis. leukor- 
rhea, cystitis, pregnancy, ectopic pregnancy. uterine embedment 
difficult removal, complete or partial expulsion, intermenstrual 
spotting. prolongation of menstrual flow. anemia, amenorrhea or 
delayed menses. pain and cramping. backaches, dyspareunia leg 
pain or soreness, weight loss or gain, nervousness. bradycardia 
and syncope secondary to insertional pain 


DOSAGE AND ADMINISTRATION 

A single Progestasert’ system is to be inserted into the uterine 
Cavity (see Precautions section) Presert information indicates 
that the contraceptive effectiveness of the System is retained for 
one year and the system must be replaced one year after insertion 


HOW SUPPLIED 


Available in cartons containing six sterile Systems (Progestasert* 
system with an inserter) 


CLINICAL STUDIES 

Different event rates have been recorded with the use of different 
contraceptive methods Inasmuch as these results are usually de- 
rived from separate studies conducted by different investigators 
in several population groups, they cannot be compared with pre- 
cision Furthermore, event rates tend to be lower as clinical 
experience is expanded, possibly due to retention in the clinical 
study of those patients who accept the treatment regimen and do 
not discontinue due to adverse reactions or pregnancy. In clinical 
trials sponsored by Alza with the Progestasert" system, use- 
effectiveness was determined for parous and nulliparous women 
by the life table method (Rates are expressed as events per 100 
women through 12 months of use ) This experience is based on 
45,848 woman-months of use with 5,495 women, of whom about 
25% were nulliparous. 2.157 women completed 12 months of use 


Nulli - 
Parous parous 
Pregnancy 19 25 
Expulsior 3.1 7.5 r 
Medical Removals 123 164 e 
ContinuabonRate 791 709 CN 7( Y 
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Indication and usage—For prevention of pregnancy. Pregnancy rate using combination products with 35 mcg. or 
more ethinyl estradiol or 50 mcg. or more mestranol is < 1/100 woman-yeors. Pregnancy rates for other methods have 
been published One study showed positive association between estrogen dose in oral contraceptives (OCs) and 
thromboembolic risk? Thus, it is prudent and in keeping with good therapeutics to minimize estrogen exposure. 
Product prescribed should contain the least amount of estrogen compatible with acceptable pregnancy rate and 
patient acceptance. It is recommended that new users be started on products containing 50 meg. or less estrogen. 
Contraindications—Thrombophlebitis, thromboembolic disorders, cerebral vascular disease, myocordial infarction, 
Coronary artery disease, or post history of these; markedly impaired liver function; known or suspected breast 
carcinoma, estrogen-dependent neoplasia, or pregnancy; undiagnosed abnormal vaginal bleeding. 
WARNINGS 


OCs ARE ASSOCIATED WITH INCREASED RISK OF SEVERAL SERIOUS CONDITIONS INCLUDING VENOUS AND AR- 
TERIAL THROMBOEMBOLISM, THROMBOTIC AND HEMORRHAGIC STROKE, MYOCARDIAL INFARCTION, VISUAL 
DISORDERS, HEPATIC TUMORS, GALLBLADDER DISEASE, HYPERTENSION, FETAL ABNORMALITIES. PRACTI- 
TIONERS SHOULD BE FAMILIAR WITH THE FOLLOWING INFORMATION RELATING TO THESE AND OTHER RISKS, 


l. lic di lor problems. Increased risk of thromboembolic and thrombotic disease 
associated with OC use is well established. A British study? demonstrated increased relative risk for fatal venous 
thromboembolism, two British** and three U.S. studies*® increased relative risk for nonfatal venous thromboembo- 
lism. Two U.S. studies*®"° demonstrated increased relative risk for stroke, not shown in prior British studies? It wos 
estimated OC users were 1.9 to 11 times more likely than nonusers to manifest these diseases without evident cause. 
In a British mortality study,? overal! excess mortality from pulmonary embolism or stroke was 1.3 to 3.4 deoths/yeor/ 
100,000 users and increased with age. In a USS. study?'? of stroke with and without predisposing causes, it was 
estimated that risk of hemorrhagic stroke was 2 times greater and thrombotic stroke was 4.0'° 109.5? times greater in 
users than nonusers. Mortality trends in 21 countries indicate thet since OC introduction, changes in mortality from 
nonrheumatic cardiovascular disease were associated with changes in the prevalence of OC use in each country.” ! 

In 1974 the English RCGP?? reported on its prospective study comparing users ond nonusers: "A statistically 
significant higher rate of reporting of cerebrovascular accidents in Takers is evident, but the numbers are too small 
to justify an estimation of the degree of risk" They reported more superficial and deep vein thrombosis in users than 
nonusers. In 1976 a study of the British Family Planning Association!? found o highly significant association between 
OC use and stroke though total numbers were small. The increase in risk of venous thrombosis and pulmonary 
embclism among users was about fourfold and statistically highly significant. 

An increased risk of myocardial infarction (MI) associated with OC use was reported in Britoin?*? as previously 
suspected? The morbidity study'**5 found the greater the number of risk factors for coronary artery disease (smok- 
ing, hypertension, hypercholesterolemio, obesity, diabetes, history of pre-eclamptic toxemia) the higher the risk of 
developing MI, regardless of whether the patient was o user or not. OCs were considered an additional risk factor. 
Annual excess rate of fotal MI in British OC users was estimcted os 3.5 cases/100,000 users aged 30-39 and 
20/100,000 users aged 40-44. '” (Estimates are based on British vital Statistics, which show acute MI death rates 
2 to 3 times less thon in the U.S. for women in these age groups.) Annual excess hospitalization rate for nonfatal MI in 
married British users wos estimated as 3.5/100,000 users aged 30-39 and 47/100,000 users aged 40-44. 

Reports of thromboembolism following use of OCs with 50 mcg. or more estrogen received by drug safety com- 
mittees in Britain, Sweden and Denmark were compored with the distribution expected from market reseorch esti- 
mates of sales? A positive correlation was found between estrogen dose and reporting of thromboembolism, 
including coronary thrombosis, in excess of that predicted by sales. Products with 100 mcg. or more estrogen were 












associated with higher risk of thromboembolism than those with 50-80 mcg. estrogen. The authors suggested that ` 


estrogen quantity may not be the sole factor. Any influence of progestogens was not considered, which may be 
responsible for certain discrepancies in the data, No significant differences were noted between products containing 
the same estrogen dose nor between ethinyl estradiol ond mestronol. Studies on thromboembclic risk with pro- 
gestogen-only OCs have not been done. Cases have been reported for these products and they are not presumed free 
of excess risk. 

Relative risk of OC use 1 month prior to hospitalization for various types of thromboembolism was calculated in a 
US. case-control study. If relative estrogenic potency and possible influence of different progestagens are ignored, 
OCs may be divided into those with <100 meg. and those with >100 mcg. of estrogen. For al’ cases combined, 
larger doses were associated with only slightly higher relative risk; for idiopathic coses relative risk wos doubled 
with larger doses, but confidence limits overlapped and differences were not significant. Apporently there was no 
increased risk for cases with predispositions. Risk of thromboembolic and thrombotic disorders, in both users and non- 
users, increases with age. OCs are considered an independent risk factor for these events. 

Available data were analyzed’* to estimate risk of death with various contraceptive methods. Estimates for each 
method included risk of contraceptive method (e.g., thromboembolism for OCs) plus risk attributable to pregnancy or 
abortion in case of method failure. This latter risk varies with effectiveness. It wos concluded that mortality with all 
methods is low compared with childbirth, except for OC use in women over 40, and that lowest mortality is with the 
condom or diaphragm backed up by early abortion. 

Risk of thromboembolic and thrombotic disease associated with OCs increases with age after 30 and, for MI, is 
further increased by smoking, hypertension, hypercholesterolemia, obesity, diabetes, or history of pre-eclamptic 
toxemia. Risk of MI in users is substantially increased over age 40 especially with other risk factors present. Use of 
OCs in women over 40 is not recommended. Physician and patient should be alert to earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insuffi- 
ciency, coronary artery disease, myocardial infarction, retinal thrombosis, mesenteric thrombosis). Should any of 
these occur or be suspected, OCs should be discontinued immedictely. 

A four- to sevenfold increased risk of postsurgery thromboembolism wos reported in users??? |f feasible, dis- 
continue OCs at leost 4 weeks before elective surgery or during prolonged immobilization. Do not resume until at 
least 4 weeks postsurgery. 

2. Oculor lesions. Neuro-oculor lesions such os optic neuritis or retinal thrombosis have been associated with OCs. 
Discontinue if there is unexplained, gradual or sudden, portia! or complete loss of vision: proptosis or diplopia; 
papilledemo; or evidence of retinal vascular lesions. 

3. Carcinoma Long-term estrogen in certain animals increases carcinomas such os those of breast, cervix, vagina, 
liver. Some synthetic progestagens, none currently in OCs, increase incidence of benign and malignant mammary 
nodules in dogs. There is now evidence that estrogens increase risk of human endometrial carcinoma. In three case- 
control studies?! ?? increased relative risk (4.5 to 13.9) was noted associating endometrial carcinoma with prolonged 
estrogen for menopausal symptoms in postmenopausal women. Risk was independent of other known risk foctors 
and depended on duration of treatment?! and estrogen dose? These dato ore supported by increased incidence of 
endometrial cancer since 1969 in 8 areas of the US. with cancer-reporting systems, which may be related to 
rapidly expanding estrogen use?* There is no evidence that natural estrogens ore more or less hazardous than syn- 
thetic ones at equi-estrogenic doses. Of the first 21 cases of endometrial carcinoma in users under 40, those without 
predispositions (e.g., irregular bleeding before OCs, polycystic ovaries) occurred neorly always with the no-longer- 
marketed sequential OCs 2 No statistical association is reported suggesting increased endometric! cancer with com- 
bination or progestogen-only OCs. 

Studies "7*3? show no increased breast cancer with OCs or estragens. However, greater risk wos noted in users with 
benign breast disease or long-term (2-4 years) use?! Risk of breast cancer with menopausal estrogens rose and further 
increased with duration of follow-up. Decreased benign breast tumors in OC users is well known? 12.13 26.31,33.34 

In summary, there is no confirmed evidence from human studies of increased cancer risk with OCs. Close sur- 
veillance of all users is, however, essential. In undiagnosed persistent or recurrent abnormal vaginal bleeding, 
nonfunctional causes should be considered ond appropriate diagnostic measures taken to rule out malignancy. 
Women with a strong family history of breast cancer or with breast nodules, fibrocystic disease, recurrent cystic 
mastitis, or abnormal mammograms should be monitored carefully. 

4. Hepatic adenomas, hepatomas, hamartomas, regenerating nodules, focal nodular hyperplasia. hemongioros. 
hepatocellular carcinoma, etc. have been associated with OCs. Though benign and rare they may rupture and cause 
fatal hemoperitoneum in short or long-term users. Risk may relate to duration of use. They should be considered in 
users with abdominal pain, tenderness, moss or shock. Hepatocellular carcinoma was noted in a few users 3 

5 Use in pregnancy, birth defects, malignancy in offspring. Estrogens or progestogens during early pregnancy may 
Seriously damage offspring. Females exposed in utero to DES moy have increased risk of vaginal or cervical 


em. COncer*3? Though OCs may not enhance this risk, such patients should be monitored carefully. From 30 ip 90% of 
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DES-exposed women develop benign vaginal or cervicol odenosis. It is not known if this is premalignan 
exposed may develop urogenital defects. Though data are unavailable it cannot be presumed that other es 
not act similarly. 

Reports suggest associations between fetal exposure to female sex hormones and congenital anomalie 
multiple onomolies described by VACTERL for vertebrol, anal, cordiac, trocheoesophageol, renal ani 
fects“? There appears to be preferential expression by moles595? There was o 4.7-fold increased ri 
reduction defects in infants exposed in utero to sex hormones (OCs, hormonal withdrawal pregnancy tests or 
for threatened abortion)>° Some exposures were vew short. Risk of limb-reduction defects may be < 1 ir 
births. Cardiovascular defects in children exposed to female hormones, including OCs, during early | 
occurred at 18.2/1000 births, compared to 7.8 for those unexposed (P< .05)5! 

Triploidy and possibly other polyploidy may be increased among abortuses from women who become 
soon post-OC*? These anomalies almost always abort Spontaneously. It is unknown if there is increased sp 
abortion soon after stopping OCs. 

Female sex hormones were used for threatened or habitual abortion. There is considerable evidence that 
ore ineffective for this and no evidence that progestagens are effective. Safety of OCs in pregnancy has 
demonstrated. Pregnancy should be ruled out on using OCs and should always be considered if withdrawa 
does not occur. If 2 consecutive periods are missed pregnancy should be ruled out before continuing. If use 
from the regimen, pregnancy should be considered at first missed period and OCs withheld. If pregnancy is. 
the patient should be apprised of potential fetal risks and continuation of pregnoncy discussed. Users disc 
for pregnancy should use alternative contraception for 3 months before attempting to conceive. Progestog 
progestogen-estrogen drugs should not be used as pregnancy tests. 

6. Gallbladder disease may be increased up to 2 times with OC or estrogen use for 2 or more yeors,”!2:13.28 

7. Carbohydrate and lipid metabolism. Decreased glucose tolerance occurs in a significant number of u 
diabetic and diabetic patients should be observed corefully. Triglycerides ond total phospholipids may incre 
8. Elevated blood pressure occurs in some users within a few months 1? Hypertension prevalence in users is 
than in nonusers in the first year. It increases with longer exposure; and in the 5th year it is 214 -3 times the 
Age 's strongly correlated with hypertension in users. Those with hypertension in pregnancy may be mon 
develop it with OCs. 

9. Heodache. Onset or exacerbation of migraine or development of headache of a new pattern that is t 
persistent, or severe requires stopping OCs and evaluating cause. 

10. Bleeding irregularities. Breakthrough bleeding (BTB), spotting and amenorrhea ore frequent reason 
continuing. In BTB, as in all cases of irregular bleeding, nonfunctional causes should be considered. In und 
persistent or recurrent abnormal bleeding, rule out pregnancy or malignancy. If pathology is excluded, time « 
to another product may suffice. Change to a higher estrogen OC only when necessary os this may increo: 
boembolic risk. Those with a history of oligomenorrhea or secondary amenorrheo or without established regu 
may be anovulatory or amenorrheic after discontinuing. Those with such problems should be so infor 
encouraged to use other methods. Post-use anovulation, possibly prolonged, may also occur in womer 
previous irregularities. 

11. Ectopics. In failures with combination OCs, the ratio of ectopic to intrauterine pregnancies is no highe 
non-users. There may be an increased risk of ectopics after discontinuing. 

12. Breast feeding. OCs may cause decreased quantity and quality of milk. A small fraction of OC steroids oy 
the milk** Effects, if any, on the child ore unknown. If feasible, defer OCs until after weaning, 

Precautions— Complete history and physical should be conducted prior to OC use and onnually thereafter 
breasts, abdomen and pelvis, with blood pressure, pap smear and lab tests. Pre-existing uterine leiomyom 
increase in size. Mental depression may occur; with positive history, observe carefully and discontinue i 
recurrence. Fluid retention may occur; monitor carefully in convulsive disorders, migraine, asthma, or cardiac 
or renal dysfunction. Past history of jaundice in pregnancy increases risk of recurrence; discontinue if jaundici 
Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan metabol 
be disturbed and may result in pyridoxine deficiency. Serum folate may be depressed and may be exoceri 
post-OC pregnancy. Pathologist should be advised of OC use when specimens are submitted. Endocrine c 
function tests may be altered; abnormal tests should be repeated after stopping for 2 months. These ha 
observed: Increased BSP retention and other abnormalities in liver function tests; increased prothrom 
coagulation factors VII, VIII, IX and X; decreased antithrombin IIl; increased platelet aggregability; in 
thyroid-binding globulin leading to increased circulating total thyroid hormone (PBI, T*); T3 uptake is decreo: 
T* is unaltered; decreased pregnanediol excretion; reduced metyrapone response, increased blood tròn 
corticosteroid, triglyceride, phospholipid; reduced serum folate: impaired glucose tolerance. 

Information for the patient—See Potient Package Insert. 

Drug interactions—Effectiveness may be decreased by rifampicin, ampicillin, neomycin, phenoxymethylpe 
chloramphenicol, sulfonomides, nitrofurantoin, barbiturates, phenytoin, primidone, analgesics, tranquilize 
migraine preporations595" OCs may alter effectiveness of other drugs such as oral anticoagulants, anticonv 
tricyclic antidepressants, antihypertensive agents, vitamins, hypoglycemic agents5é 

Adverse reactions— Increased risk of the following serious adverse reactions has been associated with 0 
Warnings): Thrombophlebitis and thrombosis, pulmonary embolism, myocardial infarction and coronary thro 
cerebral thrombosis, cerebral hemorrhage, hypertension, gallbladder disease, congenital anomalies. 

There is evidence of association between the following and OCs, though confirmatory studies have not bee 
mesenteric thrombosis; Budd-Chiari syndrome; benign adenomas and other hepatic lesions, with or withou 
peritoneum; neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. 

The following have been reported with OCs and are believed drug related: nausea and vomiting, gastroint 
symptoms, breakthrough bleeding, spotting, change in menstrual flow, dysmenorrhea, amenorrhea during ar 
use, temporary infertility after discontinuing, edema, chloosmo or melasma, which may persist post-OC, 
changes (tenderness, enlargement, secretion), change in weight, change in cervical erosion and secretion, fa 
decrease, cholestatic jaundice, migraine, increase in size of uterine leiomyomata, rash (allergic), mental depr 
reduced carbohydrate tolerance, candidiasis. 

The following have been reported in users and association has not been confirmed or refuted: premenstr. 
syndrome, intolerance to contact lenses, changes in corneal curvature, cataracts, libido changes, chorea, aj 
changes, cystitis-like syndrome, headache, paresthesia, nervousness, dizziness, fatigue, backache, hirsutism, 
scalp hair, erythema, multiforme and nodosum, hemorrhagic eruption, itching, vaginitis, porphyria, impaired 
function, anemia, pancreatitis, colitis, gingivitis, lupus erythematosus, rheumatoid arthritis, endometrial ond 
carcinoma. 

Acute overdosage— Serious ill effects have not been reported following large doses of OCs in young children * 
nausea and withdrawal bleeding may occur. 
Important Note: Full prescribing information, including references and patient package insert, available on requ 
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Bacteroides 


may be implicated 

in a number of clinical situations, 

including ... 

PI septic abortions 

» deep wounds 

e bacteremia 

ə metastatic or other abscesses in association 
with thromboembolic phenomena 


Sensitivity testing is always Under normal conditions, bacte- 

recommended prior to instituting roides are benign. But in infectious 

therapy with Chloromycetin situations they can be extremely 

(chloramphenicol). However, in virulent. 

some situations, it may be neces- | Fortunately, most bacteroides 

sary to administer Chloromycetin | infections are susceptible to 

before sensitivity tests have been Chloromycetin (chlorampheni- : 

completed. col) therapy. Yet, all too often their drugs are ineffective or 
presence goes undetected. So contraindicated. 

Bacteroides are the most prevalent today, many authorities recommend But when bacteroides ar 

microbial flora of man. They are early—and vigorous—treatment cated, Chloromycetin (c 

anaerobic, aero-intolerant, non- with Chloromycetin when the phenicol) therapy may w 

sporeforming, nonmotile, gram- clinical impression suggests thata conservative course. For 

negative bacilli. They most often Bacteroides infection is present. situations, the benefits-t 

appear in mixed infections, and are  Chloromycetin must be used only with Chloromycetinis ver 

highly opportunistic. Further, they in those serious infections for See next page for full pre 

are very difficult to culture. which less potent.ally dangerous information. 
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Bacteroides... 


often an indication for 


CHLOROMYCETIN 


(chloramphenicol) Sodium Succinate 
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Prescribing information—Chloromycetin 
fediniempbenice)) Sodium Succinate 
For intravenous administration ‘ 

















Fy WARNING 
"Serious and fatal blood dyscrasias (aplastic 
anemia, hypoplastic anemia, thrombocytopenia, 
and granulocytopenia) are known to occur after 
the administration of chloramphenicol. In addi- 
tion, there have been reports of aplastic anemia 
| attributed to chloramphenicol which later termi- 
| nated in leukemia. Blood dyscrasias haye oc- 
‘curred after both short-term and prolonged 
therapy with this drug. Chloramphenicol must 
| not be used when less potentially dangerous 
agents will be effective, as described in the 
| Indications section. It must not be used in the 
- treatment of trivial infections or where it is not 
| indicated, as in colds, influenza, infections of the 
| throat; or as a prophylactic agent to prevent 
| bacterial infections. 
Precautions: It is essential that adequate blood 
studies be made during treatment with the drug. 
While blood studies may detect early peripheral 
blood changes, such as leukopenia, reticulocyto- 
quot, or granulocytopenia, before they become 
rreversible, such studies cannot be relied on to 
detect bone marrow depression prior to develop- 
ment of aplastic anemia. To facilitate appropriate 
studies and observation during therapy, it is 
desirable that patients be hospitalized. 
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. IMPORTANT CONSIDERATIONS IN PRESCRIBING IN- 
. JECTABLE CHLORAMPHENICOL SODIUM SUCCINATE 


|. CHLORAMPHENICOL SODIUM SUCCINATE IS IN- 
- TENDED FOR INTRAVENOUS USE ONLY. IT HAS 
. BEEN DEMONSTRATED TO BE INEFFECTIVE WHEN 
. GIVEN INTRAMUSCULARLY. 


Mires 
- 4, Chloramphenicol sodium succinate must be hydro- 
- lyzed to its microbiologically active form and there is 
~ a lag in achieving adequate blood levels compared 
= with the base given intravenously. 
2. The oral form of chloramphenicol is readily absorbed 
= and adequate blood levels are achieved and main- 
- tained on the recommended dosage. 
` 3. Patients started on intravenous chloramphenicol so- 
dium succinate should be changed to the oral form 
' as soon as practicable. 
Fe DESCRIPTION 
Chloramphenicol is an antibiotic that is clinically use- 
-ful for, and should be reserved for, serious infections 
„caused by organisms susceptible to its antimicrobial 
effects when less potentially hazardous therapeutic 
agents are ineffective or contraindicated. Sensitivity 
"testing is essential to determine its indicated use, but 
< may be performed concurrently with therapy initiated 
on clinical impression that one of the indicated condi- 
d; tons exists (see Indications section). 
—— - Each gram (10 m! of a 10% solution) of chloram- 
phenicol sodium succinate contains approximately 52 
© mg (2.25 mEq) of sodium. 
pit ACTIONS AND PHARMACOLOGY 
ayia. vitro chloramphenico| exerts mainly a bacteriostatic 
- effect on a wide range of gram-negative and gram- 
= positive bacteria and is active in vitro against rickett- 
- sias; the lymphogranuloma-psittacosis group, and Vibrio 
` cholerae. It is particularly active against Salmonella 
typhi and Hemophilus influenzae. The mode of action 
is through interference or inhibition of protein syn- 
— thesis in intact cells and in cell-free systems. 
— Chloramphenicol administered orally is absorbed 
- rapidly from the intestinal tract. In controlled studies 
jn adult volunteers using the recommended dosage of 
- 50 mg/kg/day, a dosage of 1 g every six hours for eight 
... doses was given. Using the microbiological assay 
~ method, the average peak serum level was 11.2 mcg/ml 
— "one hour after the first dose. A cumulative effect gave 
a peak rise to 18.4 mcg/ml after the fifth dose of 1 g. 
- Mean serum levels ranged from 8 to 14 mcg/ml over the 
- 48-hour period. Total urinary excretion of chloramphen- 
^jcol in these studies ranged from a low of 68% to a 
|. high of 99% over a three-day period. From 896 to 1296 
-of the antibiotic excreted is in the form of free chlor- 
—ampheniccl!; the remainder consists of microbiolog- 
ically inactive metabolites, principally the conjugate 
with glucuronic acid. Since the glucuronide is excreted 
— rapidly, most chloramphenicol detected in the blood is 
. in the microbiologically active free form. Despite the 
-small proportion of unchanged drug excreted in the 
urine, the concentration of free chloramphenicol is 
-relatively high, amounting to several hundred mcg/ml 
M in patients receiving divided doses of 50 mg/kg/day. 
—— Small amounts of active drug are found in bile and 
feces. Chloramphenicol diffuses rapidly, but its distri- 
— bution is not uniform. Highest concentrations are found 
-in liver and kidney, and lowest concentrations are found 
."in brain and cerebrospinal fluid. Chloramphenicol en- 
"ters cerebrospinal fluid even in the absence of menin- 
- geal inflammation, appearing in concentrations about 
half of those found in the blood. Measurable levels are 
- also detected in pleural and in ascitic fluids, saliva, 
—. milk, and in the aqueous and vitreous humors. Transport 
- across the placental barrier occurs with somewha: lower 


- concentration in cord blood of newborn infants than 
~in maternal blood. 
INDICATIONS 


im vitro studies to be effective against a specific - 


pathogen should be based upon severity of the in- 
fection, susceptibility of the pathogen to the various 
antimicrobial drugs, efficacy of the various drugs in 
the infection, and the important additional concepts 
contained in the Warning Box above. 


1. Acute infections caused by S typhi* 

It is not recommended for the routine treatment of 

the typhoid carrier state. 
2. Serious infections caused by susceptible strains in 

accordance with the concepts expressed above. 

a) Salmonella species 

b) H influenzae, specifically meningeal infections 

c) Rickettsia 

d) Lymphogranuloma-psittacosis group 

e) Various gram-negative bacteria causing bacte- 
remia, meningitis, or other serious gram-negative infec- 
tions 

f) Other susceptible organisms which have been 
demonstrated to be resistant to all other appropriate 
antimicrobial agents 
3. Cystic fibrosis regimens 
*In the treatment of typhoid fever, some authorities recommend 
that chloramphenicol be administered at therapeutic levels for 8 


to 10 days after the patient has become afebrile to lessen the pos- 
sibility of relapse. 


CONTRAINDICATIONS 
Chloramphenicol is contraindicated in individuals with 
a history of previous hypersensitivity and/or toxic reac- 
tion to it. It must not be used in the treatment of trivial 
infections or where it is not indicated, as in colds, in- 
fluenza, infections of the throat; or as a prophylactic 
agent to prevent bacterial infection. 


PRECAUTIONS 

1. Base line blood studies should be followed by peri- 
odic blood studies approximately every two days during 
therapy. The drug should be discontinued upon appear- 
ance of reticulocytopenia, leukopenia, thrombocytope- 
nia, anemia, or any other blood study findings attribut- 
able to chloramphenicol. However, it should be noted 
that such studies do not exclude the possible later 
appearance of the irreversible type of bone marrow 
depression. 

2. Repeated courses of the drug should be avoided 
if at all possible. Treatment should not be continued 
longer than required to produce a cure with little or no 
risk of relapse of the disease. 

3. Concurrent therapy with other drugs that may 
cause bone marrow depression should be avoided. 

4. Excessive blood levels may result from administra- 
tion of the recommended dose to patients with im- 
paired liver or kidney function, including that due to 
immature metabolic processes in the infant. The dosage 
should be adjusted accordingly or, preferably, the blood 
concentration should be determined at appropriate 
intervals. 

5. There are no studies to establish the safety of this 
drug in pregnancy. 

6. Since chloramphenicol readily crosses the pla- 
cental barrier, caution in use of the drug is particularly 
important during pregnancy at term or during labor be- 
cause of potential toxic effects on the fetus (gray syn- 
drome). 

7. Precaution should be used in therapy of premature 
and full-term infants to avoid gray syndrome toxicity. 
(See Adverse Reactions.) Serum drug levels should 
" carefully followed during therapy of the newborn 
infant. 

8. Precaution should be used in therapy during lacta- 
tion because of the possibility of toxic effects on the 
nursing infant. 

9. The use of this antibiotic, as with other antibiotics, 
may result in an overgrowth of nonsusceptible organ- 
isms, including fungi. If infections caused by nonsus- 
ceptible organisms appear during therapy, appropriate 
measures should be taken. 


ADVERSE REACTIONS 
1. Blood Dyscrasias 

The most serious adverse effect of chloramphenicol 
is bone marrow depression. Serious and fatal blood 
dyscrasias (aplastic anemia, hypoplastic anemia, throm- 
bocytopenia, and granulocytopenia) are known to occur 
after the administration of chloramphenicol. An irre- 
versible type of marrow depression leading to aplastic 
anemia with a high rate of mortality is characterized by 
the appearance weeks or months after therapy of bone 
marrow aplasia or hypoplasia. Peripherally, pancyto- 
penia is most often observed, but in a small number of 
cases only one or two of the three major cell types 
(erythrocytes, leukocytes, platelets) may be depressed. 

A reversible type of bone marrow depression, which 
is dose-related, may occur. This type of marrow depres- 
sion is characterized by vacuolization of the erythroid 
cells, reduction of reticulocytes, and leukopenia, and 
responds promptly to the withdrawal of chloramphenicol. 

An exact determination of the risk of serious and 
fatal blood dyscrasias is not possible because of lack 
of accurate information regarding (1) the size of the 
population at risk, (2) the total number of drug-asso- 
ciated dyscrasias, and (3) the total number of nondrug- 
associated dyscrasias. 

In a report to the California State Assembly by the 
California Medical Association and the State Depart- 
ment of Public Health in January 1967, the risk of fatal 
aplastic anemia was estimated at 1:24,200 to 1:40,500 
based on two dosage levels. 

There have been reports of aplastic anemia attri- 


4. Hypersensitivity Reactions — 3-7 


Fever, macular and vesicular rashes, angioedema, 
urticaria, and anaphylaxis may occur. Herxheimer reac- 
tions have occurred during therapy for typhoid fever. 
5. “Gray Syndrome” 

Toxic reactions including fatalities have occurred in 
the premature and newborn; the signs and symptoms 
associated with these reactions have been referred to 
as the gray syndrome. One case of gray syndrome 
has been reported in an infant born to a mother having 
received chloramphenicol during labor. One case has 
been reported in a 3-month-old infant. The following 
summarizes the clinical and laboratory studies that 
have been made on these patients: 


&) In most cases, therapy with chloramphenicol had 
been instituted within the first 48 hours of life. 

b) Symptoms first appeared after three to four days 
of continued treatment with high doses of chloram- 
phenicol. 

c) The symptoms appeared in the following order: 

(1) abdominal distension with or without emesis; 
is progressive pallid cyanosis; 
3) vasomotor collapse, frequently accompanied 
by irregular respiration; 
(4) death within a few hours of onset of these 
symptoms. 

d) The progression of symptoms from onset to exitus 
was accelerated with higher dose schedules. 

e) Preliminary blood serum level studies revealed un- 
usually high concentrations of chloramphenicol 
(over 90 mcg/ml after repeated doses). 

t) Termination of therapy upon early evidence of the 
associated symptomatology frequently reversed the 
process with complete recovery. 


ADMINISTRATION 


Chloramphenicol, like other potent drugs, should be 
prescribed at recommended doses known to have thera- 
peutic activity. Administration of 50 mg/kg/day in di- 
vided doses will produce blood levels of the magnitude 
to which the majority of susceptible microorganisms 
will respond. 

As soon as feasible, an oral dosage form of 
chloramphenicol should be substituted for the intra- 
venous form because adequate blood levels are 
achieved with chloramphenicol by mouth. 

The following method of administration is recom- 
mended: 

Intravenously as a 1096 (100 mg/ml) solution to be 
injected over at least a one-minute interval. This is pre- 
pared by the addition of 10 ml of an aqueous diluent 
such as water for injection or 596 dextrose injection. 


Ad DOSAGE 


ults 
Adults should receive 50 mg/kg/day in divided doses 
at six-hour intervals. In exceptional cases, patients 
with infections due to moderately resistant organisms 
may require increased dosage up to 100 mg/kg/day to 
achieve blood levels inhibiting the pathogen, but these 
high doses should be decreased as soon as possible. 
Adults with impairment of hepatic or renal function or 
both may have reduced ability to metabolize and ex- 
crete the drug. In instances of impaired metabolic 
processes, dosages should be adjusted accordingly. 
(See discussion under Newborn Infants.) Precise con- 
trol of concentration of the drug in the blood should be 
carefully followed in patients with impaired metabolic 
processes by the available microtechniques (informa- 
tion available on request). 
Children 

Dosage of 50 mg/kg/day divided into four doses at 
six-hour intervals yields blood levels in the range effec- 
tive against most susceptible organisms. Severe infec- 
tions (eg, bacteremia or meningitis), especially when 
adequate cerebrospinal fluid concentrations are desired, 
may require dosage up to 100 mg/kg/day; however, it is 
recommended that dosage be reduced to 50 mg/kg/day 
as soon as possible. Children with impaired liver or kid- 
ney function may retain excessive amounts of the drug. 


Newborn Infants 
(See section titled Gray Syndrome under Adverse 
Reactlons.) 

A total of 25 mg/kg/day in four equal doses at six- 
hour intervals usually produces and maintains concen- 
trations in blood and tissues adequate to control most 
infections for which the drug is indicated. Increased 
dosage in these individuals, demanded by severe infec- 
tions, should be given only to maintain the blood con- 
centration within a therapeutically effective range. After 
the first two weeks of life, full-term infants ordinarily 
may receive up to a total of 50 mg/kg/day equally di- 
vided into four doses at six-hour intervals. These dosage 
recommendations are extremely important because 
blood concentration in all premature infants and full- 
term infants under two weeks of age differs from that 
of other infants. This difference is due to variations in 
the maturity of the metabolic functions of the liver and 
the kidneys. 

When these functions are immature (or seriously im- 
paired in adults), high concentrations of the drug are 
found which tend to increase with succeeding doses. 


Infants and Children with Immature Metabolic Proc- 
esses 

In young infants and other children in whom imma- 
ture metabolic functions are suspected, a dose of 25 
mg/kg/day will usually produce therapeutic concen- 
trations of the drug in the blood. In this group par- 
ticularly, the concentration of the drug in the blood 
should be carefully followed by microtechniques. (In- 
formation available on request.) 


as accord with the concepts in the Warning Box and buted to chloramphenicol which later terminated in 


" ndications section, chloramphenicol must be leukemia. 
Piel M in those serious inteciens for which less PENA nocturnal hemoglobinuria has also been =...) 5971.1089-10 M KE Es 
potentially dangerous drugs are ineffective or con- PROT Siro Chloromycetin (chloramphenicol) Sodium Succinate 


2. Gastrointestinal Reactions 

Nausea, vomiting, glossitis and stomatitis, diarrhea 
and enterocolitis may occur in low incidence. 
3. Neurotoxic Reactions 

Headache, mild depression, mental confusion, and 
delirium have been described in patients receiving 
chloramphenicol. Optic and peripheral neuritis have 
been reported, usually following long-term therapy. If 


- draindicated. However, chloramphenicol may be 
. chasen to initiate antibiotic therapy on the clinical 
impression that one of the conditions below is be- 
lieved to be present; in vitro sensitivity tests should 
— be performed concurrently so that the drug may be 
. discontinued as soon as possible if less potentially 
_ dangerous agents are indicated by such tests. The 
. decision to continue use of chloramphenicol rather 
E than another antibiotic when both are suggested by this occurs, the drug should be promptly withdrawn. 


is supplied as a dried powder in Steri-Vials (rubber- 
diaphragm-capped vials). When reconstituted as di- ' 
rected, each vial contains a sterile solution equiva- 
lent to 100 mg of chloramphenicol per millifiter 
(1 g/10 ml). Available in packages of 10 vials. 
CHLOROMYCETIN, brand of chloramphenicol. Reg: , 
US Pat Off RJ 
PD-JA-1280-2-P (2-75) . 


PARKE, DAVIS & COMPANY, Detrof, Michigan 482% 
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SERRE: the menopause.. 






before their time. 


Oophorectomy: frequent, severe hot flushes...drenching night sweats: the classic 
symptoms of the menopause years before their time. 
This is the predicament of many women in their late thirties or early forties 
undergoing oophorectomy: the classic symptoms, in their most acute form, overnight. 
And, unfortunately, surgical removal of the ovaries often precipitates symptoms 
< which are more severe than those seen with the gradual decline of estrogen levels in a 
- physiological menopause. 

For most women, prompt relief can begin within days of surgery with 
PREMARIN (Conjugated Estrogens Tablets, U.S.P.). PREMARIN can promptly restore 
adequate estrogen levels to control significant vasomotor symptomatology...tide the 
patient over the period of physiologic adjustment until symptoms subside. 

And later, if long-standing estrogen deficiency results in atrophy of vaginal 
tissue, PREMARIN can provide specific, prompt relief of the vaginal dryness and 
irritation which can predispose to infection, dyspareunia and itching, by restoring the 
vaginal mucosa to a healthier, more normal state. 

PREMARIN. When significant menopausal symptoms appear overnight... 
or over time. 


e. 





surgical menopause... 
definitive treatment 
for definitive symptoms 


PREMARIN 
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EXCLUSIVELY FROM 
NATURAL SOURCES 


For a summary of recent data on the postmenopausal 
adminiftration of exogenous estrogens and associated risks, 
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. BRIEF SUMMARY 
` (For full prescribing information, see package circular) 
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1, ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 
Three independent case control studies have reported an increased risk of en- 
dometrial cancer in postmenopausal women exposed to exogenous estrogens for 
prolonged periods.'-? This risk was independent of the other known risk factors for en- 
dometrial cancer. These studies are further supported by the finding that incidence 
rates of endometrial cancer have increased sharply since 1969 in eight different areas 
of the United States with population-based cancer reporting systems, an increase 
which may be related to the rapidly expanding use of estrogens during the last 
decade.‘ The three case control studies reported that the risk of endometrial cancer in 
estrogen users was about 4.5 to 13.9 times greater than in nonusers. The risk appears 
to depend on both duration of treatment’ and on estrogen dose? In view of these find- 
ings, when estrogens are used for the treatment of menopausal symptoms, the lowest 
dose that will control symptoms should be utilized and medication should be discon- 
tinued as soon as possible. When prolonged treatment is medically indicated, the pa- 
tient should be reassessed on at least a semiannual basis to determine the need for 
continued therapy. Although the evidence must be considered preliminary, one study 
suggests that cyclic administration of low doses of estrogen may carry less risk than 
continuous administration;? it therefore appears prudent to utilize such a regimen. 
Close clinical surveillance of all women taking estrogens is important. In all cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagnostic 
measures should be undertaken to rule out malignancy. There is no evidence at pres- 
ent that "natural" estrogens are more or less hazardous than "synthetic" estrogens at 
equiestrogenic doses. 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANC Y. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females ex- 
posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 

- developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare.55 This risk has been estimated as not greater than 4 per 1000 exposures.’ 
- Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
- been found to have vaginal adenosis.*- '? epithelial changes of the vagina and cervix. 
| Although these changes are histologically benign, it is not known whether they are 
"precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
. and congenital anomalies, including congenital heart defects and limb reduction 
defects.'3-'6 One case control study'® estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
| tion). Some of these exposures were very short and involved only a few days of treat- 
- ment. The data suggest that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000. In the past, female sex hormones have been used dur- 
ing pregnancy in an attempt to treat threatened or habitual abortion. There is consider- 
able evidence that estrogens are ineffective for these indications, and there is no evi- 
| dence from well controlled studies that progestogens are effective for these uses. If 
PREMARIN is used during pregnancy, or if the patient becomes pregnant while taking 
this drug, she should be apprised of the potential risks to the fetus, and the advisability 
-| of pregnancy continuation. 
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. DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
contains a mixture of estrogens, obtained exclusively from natural sources, blended to 

. fepresent the average composition of material derived from pregnant mares’ urine. It con- 
_ tains estrone, equilin, and 17 a-dihydroequilin, together with smaller amounts of 17a- 

k estradiol, equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 
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INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
| Sciences —Nationa! Research Council and/or other information, FDA has classified the 
_ indications for use as follows: 
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-*. 1. Moderate to severe vasomotor symptoms associated with the menopause. (There 
igno evidence that estrogens are effective for nervous symptoms or depression, which 
mm occur during menopause, and they should not be used to treat these conditions.) 
, Atrophic vaginitis. 
3. Kraurosis vulvae. 
4, Female hypogonadism. 
5. Female castration. 
6. Primary ovarian failure. 
7. Breast cancer (for palliation only) in appropriately selected women and men with 
. metastatic disease. 
| 8. Prostatic carcinoma — palliative therapy of advanced disease. 
9 Postpartum breast engorgement — Although estrogens have been widely used for 
"the prevention of postpartum breast engorgement, controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy for 
| this indication must be carefully weighed against the potential increased risk of puer- 
|. peral thromboembolism associated with the use of large doses of EH 
—] ^ PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DUR- 
| ING PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 
| BOXED WARNING). 
_ | “Probably” effective: For estrogen deficiency-induced osteoporosis, and only when 
| used in conjunction with other important therapeutic measures such as diet, calcium, 
| physiotherapy, and good genera! health-promoting measures. Final classification of 
| this indication requires further investigation. 
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-. CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
- following conditions: 1. Known or suspected cancer of the breast except in appropriately 
- selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
' dependent neoplasia. 3. Known or sus ected pregnancy (See Boxed Warning). 
-.. 4, Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic 
disorders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders 
associated with previous estrogen use (except when used in treatment of breast or 
DAR malignancy). 

- WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
-= postmenopausal women increase the risk of cancer of the breast," although a recent 
.. Study has raised this possibility.'* There is a need for caution in prescribing estrogens for 
~ women with a strong family history of breast cancer or who have breast nodules, fibrocystic 
_ disease, or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in 
_ the risk of surgically confirmed gallbladder disease in women receiving postmenopausal 
F estrogens. '” 

— Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
.. used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 

- Shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
- cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 


B 


- have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
..and'tnyocardial infarction.?3-3^ Cases of retinal thrombosis, mesenteric thrombosis, and 
3 optic neuritis have been reported in oral contraceptive users.3',3? An increased risk of 
ij cina thromboembolic complications has also been reported in users of oral con- 

.. traceptives.??* If feasible, estrogen should be discontinued at least 4 weeks before surg- 
E ery of the type associated with an increased risk of thromboembolism, or during periods of 
ped immébilization. Estrogens should not be used in persons with active throm- 

k phlebitis, thrbmboembolic disorders, or in persons with a history of such disorders in 
. association with estrogen use. They’ shouldbe used with caution in patients with cerebral 
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vascular or coronary artery disease. Large doses (5 mg conjugated estrogens per day), 
comparable to those used to treat cancer of the prostate and breast, have been shown?* to 
increase the risk of nonfatal myocardial infarction, pulmonary embolism and throm- 
bophlebitis. When doses of this size are used, any of the thromboembolic and thrombotic 
adverse effects should be considered a clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal 
pem and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma 

as been reported in women taking estrogen-containing oral contraceptives.35 Increased 
blood pressure may occur with use of estrogens in the menopause?" and blood pressure 
should be monitored with estrogen use. A worsening of glucose tolerance has been 
observed in patients on estrogen-containing oral contraceptives. For this reason, diabetic 
patients should be carefully observed. Estrogens may lead to severe hypercalcemia in 
patients with breast cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should 
be taken prior to the initiation of any estrogen therapy with special reference to blood 
pressure, breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. 
As a general rule, estrogen should not be prescribed for longer than one year without 
another physical examination being performed. Conditions influenced by fluid retention 
such as epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. 
Certain patients may develop manifestations of excessive estrogenic stimulation, such as 
abnormal or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be 
associated with an increased incidence of mental depression.?3 Patients with a history of 
depression should be carefully observed. Preexisting uterine leiomyomata may increase in 
size during estrogen use. The pathologist should be advised of estrogen therapy when rele- 
vant specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
creased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin up- 
take is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done 
only when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and 
in degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretion 
(of breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; 
chloasma or melasma which may persist when drug is discontinued; erythema multiforme; 
erythema nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of cor- 
neal curvature: intolerance to contact lenses; headache, migraine, dizziness, mental 
depression, chorea; increase or decrease in weight; reduced carbohydrate tolerance; ag- 
gravation of porphyria; edema; changes in libido. 

AE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in 
emales. 

DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treat- 
ment of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 
associated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (eg, three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month 
intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism —2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a 
rest period of 10 days' duration. If bleeding does not occur by the end of this period, the 
same dosage schedule is repeated. The number of courses of A prb therapy necessary 
to produce bleeding may vary depending on the responsiveness o the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 da estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily 
in divided doses, for 20 days. During the last five days of estrogen therapy, give an oral pro- 
gestin. If bleeding occurs before this regimen iS concluded, therapy is discontinued and 
may be resumed on the fiftn day of bleeding. 

Female castration and primary ovarian failure —1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression) —1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement —3.75 mg every 
four hours for five doses, or 1.25 mg every four hours for five Gays. 

4. Given chronically: Inoperable progressing prostatic cancer —1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and 
postmenopausal women — 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865 — Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866 — Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867 —Each red 
tablet contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 
868— Each green tablet contains 0.3 mg in bottles of 100 and 1,000. 
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Lifesaving Partnership... 
Against Cancer Quacker 









The anguish associated with cancer is compounded 
by the cancer quack. False hopes—harmful delays— 
devastating expenses—deceptive diagnoses—loss of 
life—these are hazards facing the cancer patient 
desperate enough to seek a cancer quack. 

The problem: how to divert the patient 
from this tragic encounter. 

As medical guide, family counselor, trusted 
friend—you, doctor, play a major role in the 
fight against cancer quackery. 

Wee are here to serve as your partner. 

Our National Office maintains an up-to-date central 
clearinghouse for materials on unproven methods of 
cancer diagnosis and treatment. This is a unique operation 
and the principal source of such information in the 
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country. Its services are widely used. Hundreds of A a ; A /i F 
inquiries are received and answered from all ^| uw" 
segments of the community, from coast to coast. 
To trigger grass-roots action, we have 
formulated a model State Cancer Remedy 
Act designed to control the promotion and 
sale of unproven methods of cancer 
management. This has helped to inspire 
some 20 states to enact or consider 
legislation against cancer quackery—with 
active support from the medical 
community. Copies of the model act, as 
well as copies of laws in effect, are available 
through our National and Division offices. 
In these actions against cancer quackery, 
as in all our efforts against cancer, ours 
is a lifesaving partnership. 


American Cancer Society X 


Each tablet contains 0.5 mg 
norgestrel with 0.05 mg 
ethinyl estradiol 
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—. IN BRIEF: 
INDICATIONS AND USAGE: OVRA!® is indicated for the prevention of pregnancy in women 
- . who elect to use oral contraceptives as a method of contraception. 

— CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following 
_ conditions: 1. Thrombophlebitis or thromboembolic disorders. 2. A past history of deep-vein thrombo- 
phlebitis or thromboembolic disorders. 3. Cerebral-vascular or coronary-artery disease. 4. Known or 
suspected carcinoma of the breast. 5. Known or suspected es dent neoplasia. 6. Undiag- 

n abnormal genital bleeding. 7. Known or suspected pregnancy (see Warning No. 5). 


embolism, stroke, myocardial infarction, hepatic adenoma, 


gallbladder 
tioners prescribing oral contraceptives should be familiaf&with following information relating to these risks. 





1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboembolic 

^ and thrombotic disease associated with use of oral contraceptives is well-established. Three principal 
- studies in Great Britain and three in the United States have demonstrated an increased risk of fatal and 

- — monífatal venous thromboembolism and stroke, both hemorrhagic and thrombotic. These studies estimate 

that users of oral contraceptives are 4 to 11 times more likely than nonusers to develop these diseases 

` "Without evident cause . Overall excess mortality due to pulmonary embolism or stroke is on the order of 1 
to 3.5 deaths annually per 100,000 users and increases with age. In a collaborative American study of 
cerebrovascular disorders in women with and without predisposing causes, it was estimated that the risk 
of hemorrhagic stroke was 2.0 times greater in users than nonusers and the risk of thrombotic stroke 
was 4 to 9.5 times greater in users than in nonusers. 
An increased risk of myocardial infarction associated with the use of ora! contraceptives has been 
reported, confirming a previously suspected association. These studies, conducted in the United Kingdom, 
found, as expected, that the greater the number of underlying risk factors for coronary-artery disease 
(cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic 
toxemia) the higher the risk of developing myocardial infarction, regardless of whether the patient was 
an oral-contraceptive user or not. Oral contraceptives, however, were found to be a clear additional risk 
factor. The annual excess rate of myocardial infarction (fatal and nonfatal) in oral-contraceptive users 
was estimated to be approximately 7 cases per 100,000 women users in the 30- to 39-year age group 
and 67 cases per 100,000 women users in the 40-44 age group. 
In an analysis of data derived from several national adverse-reaction reporting systems, British investi- 
gators concluded that the risk of thromboembolism, including coronary thrombosis, is directly related 

| . to the dose of estrogen used in oral contraceptives. Preparations containing 100 mcg or more of estrogen 

© were associated with a higher risk of thromboembolism than those containing 50-80 mcg of estrogen. 

-— Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. 

T - This finding has been confirmed in the United States. Careful epidemiological studies to determine 

-- the degree of thromboembolic risk associated with progestin-only oral contraceptives have not been 

r . Cases of thromboembolic disease have been reported in women using these products, and 
they should not be presumed to be free of excess risk. 

. . The risk of and thrombotic disorders, in both users and nonusers of oral contraceptives, 

_ increases with age. Oral contraceptives are, however, an independent risk factor for these events. 

The available data from a variety of sources have been analyzed to estimate the risk of death associated 

" . with various methods of contraception. The estimates of risk of death for each method include the 

— combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the case of 
oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. 

. This latter risk varies with the effectiveness of the contraceptive method. The study concluded that the 
mortality associated with all methods of birth control is low compared to the risk of childbirth, with the 
exception of oral contraceptives in women over 40, and that the lowest mortality is associated with 

. the condom or diaphragm backed up by early abortion. 

. The risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 

— age after approximately age 30 and, for myocardial infarction, is further increased by cigarette smoking, 

- hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic toxemia. The risk of 

_ myocardial infarction in oral-contraceptive users is substantially increased in women age 40 and over, 

especially those with other risk factors. The use of oral contraceptives in women in this age group is not 

_ recommended. 

__ The physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic 

_ disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, 
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There is some evidence that triploidy and possibly other types of polyploidy are increased among 
abortuses from women who become pregnant soon after ceasing oral contraceptives. Embryos with these 
anomalies are virtually always aborted spontaneously. Whether there is an overall increase in spon- 
taneous abortion of pregnancies conceived soon after stopping oral contraceptives is unknown. 

It is recommended that, for any patient who has missed two consecutive periods, pregnancy should 

be ruled out before continuing the contraceptive regimen. If the patient has not adhered to the prescribed 
schedule, the possibility of pregnancy should be considered at the time of the first missed and 
further use of oral contraceptives should be withheld until pregnancy has been ruled out. If pregnancy 

is confirmed, the patient should be apprised of the potential risks to the fetus, and the advisability of 
continuation of the pregnancy should be discussed in the light of these risks. 

It is also recommended that women who discontinue oral contraceptives with the intent of becoming 
pregnant use an alternate form of contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months. 

Administration of progestin-only or progestin-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 6. Gallbladder Disease: Studies report a doubling of the risk 

of surgically confirmed gallbladder disease in users of oral contraceptives or estrogen for 2 or more 
years. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose tolerance has been observed 
in a significant percentage of patients on oral contraceptives. For this reason, prediabetic and diabetic 
patients should be carefully observed while receiving oral contraceptives. 

An increase in triglycerides and total phospholipids has been observed in patients receiving oral contra- 
ceptives. The clinical significance of this finding remains to be defined. 8. Elevated Blood Pressure: An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some women, 
hypertension may occur within a few months of beginning oral contraceptive use. In the first year of use, 
the prevalence of women with hypertension is low in users and may be no higher than that of a compar- 
able group of nonusers. The prevalence in users increases, however, with longer exposure, and in the 
fifth year of use is two-and-a-half to three times the reported prevalence in the first year. Age is also 
strongly correlated with the development of hypertension in oral-contraceptive users. Women who 
previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. 9. Headache: The onset or exacerbation of migraine or develop- 
ment of headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation 

of oral contraceptives and evaluation of the cause. 10. Bleeding Irregularities: Breakthrough bleeding, 
spotting, and amenorrhea are frequent reasons for patients discontinuing oral contraceptives. In break- 
through bleeding, as in all cases of irregular bleeding from the vagina, nonfunctional causes should be 
borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate 
diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been excluded, 
time or a change to another formulation may solve the problem. Changing to an oral contraceptive with 
a higher estrogen content, while potentially useful in minimizing menstrual irregularity, should be done 
only if necessary, since this may increase the risk of thromboembolic disease. 

Women with a past history of oligomenorrhea or secondary amenorrhea or young women without 
regular cycles may have a tendency to remain anovulatory or to become am after discontinua- 
tion of oral contraceptives. Women with these preexisting problems should be advised of this possibility 
and encouraged to use other contraceptive methods. 11. Ectopic Pregnancy: Ectopic as well as intra- 
uterine pregnancy may occur in contraceptive failures. However, in oral-contraceptive failures, the ratio 
of ectopic to intrauterine pregnancies is higher than in women who are not receiving oral contraceptives, 
since the drugs are more effective in preventing intrauterine than ectopic pregnancies. The higher 
ectopic-intrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12. Breast-feeding: Oral contraceptives given in the postpartum period interfere with 
lactation. There may be a decrease in quantity and quality of the breast milk. Furthermore, a small 
fraction of hormonal agents in oral contraceptives has been identified in the milk of mothers receiving 
these drugs. The effects, if any, on the breast-fed child have not been determined. If feasible, use of oral 
contraceptives should be deferred until the infant has been weaned. 

PRECAUTIONS: GENERAL 1. A complete medical and family history should be taken prior to initiation 
of oral contraceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and 
relevant laboratory tests. As a general rule, oral contraceptives should not be prescribed for longer than 

1 year without another physical examination being performed. 2. Under influence of estrogen-progestogen 
preparations, preexisting uterine leiomyomata may increase in size. 3. Patients with history of psychic 
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< retinal thrombosis, and mesenteric thrombosis). Should any of these-occur or be suspected, the drug. 
— .. should be discontinued immediately. 
— - Afour- to six-fold increased risk of postsurgery thromboembolic complications has been reported in 
- . oral-contraceptive users. If feasible, oral contraceptives should be discontinued at least 4 weeks before 
- surgery of a type associated with an increased risk of thromboembolism or prolonged immobilization. 
..- 2. Ocular Lesions: There have been reports of neuro-ocular lesions such as optic neuritis or retinal 
.  throrpbasis associated with the use of oral contraceptives. Discontinue oral-contraceptive medication if 
aed there is unexplained, sudden or gradual, partial or complete loss of vision; sudden onset of proptosis or 
_ diplopia; papilledema; or retinal-vascular lesions, and institute appropriate diagnostic and therapeutic 
measures, 3. Carcinoma: Long-term continuous administration of either natural or synthetic estrogen in 
.. certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 
an . Certain synthetic progestins, none currently marketed, have been noted to increase incidence of mammary 
-. nodules, benign and malignant, in dogs. 
— In humans, three case-control studies have reported an increased risk of endometrial carcinoma 
~ associated with the prolonged use of exogenous estrogen in postmenopausal women. One publication 
— reported on the first 21 cases submitted by physicians to a registry of cases of adenocarcinoma of the 
_ endometrium in women under 40 on oral contraceptives. Of the cases found in women without pre- 
.. disposing risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral 
.... Contraceptives were first given, polycystic ovaries), nearly all occurred in women who had used a 
^. sequential oral contraceptive. These products are no longer marketed. No evidence has been reported 
` suggesting an increased risk of endometrial cancer in users of conventional combination or progestin- 
only oral contraceptives. 
... Several studies have found no increase in breast cancer in women taking oral contraceptives or estrogens. 
3 One study, however, while also noting no overall increased risk of breast cancer in women treated with 
.— oral contraceptives, found an excess risk in the subgroups of oral-contraceptive users with documented 
- benign breast disease. A reduced occurrence of benign breast tumors in users of oral contraceptives 
... has been well-documented. 
— |n summary there is at present no confirmed evidence from human studies of an increased risk of cancer 
"associated with oral contraceptives. Close clinical surveillance of all women taking oral contraceptives 
.— is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal vaginal bleeding, 
.— appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family 
- history of breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms 
_ should be monitored with particular care if they elect to use oral contraceptives instead of other methods 
— ofcontraception. 4. Hepatic Adenoma: Benign hepatic adenomas appear to be associated with the use 
_ of oral contraceptives. Although benign, and rare, hepatic adenomas may rupture and may cause death 
_ through intra-abdominal hemmorrhage. This has been reported in short-term as well as long-term users 
pe _ of oral contraceptives, although one study relates risk with duration of use of the contraceptive. While 
.- hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain and 
_ tendemess, abdominal mass or shock. 
- A few cases of hepatocellular carcinoma have been reported in women taking oral contraceptives. The 
— relationship of these drugs to this type of malignancy is not known at this time. 5. Use in Pregnancy, 
— Birth Defects in Offspring. and Malignancy in Female Offspring: The use of female sex hormones — both 
... estrogenic and progestational agents — during early pregnancy may seriously damage the offspring. 
a. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
— . increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. 
This risk has been estimated as not greater than 4 per 1,000 exposures. Although there is no evidence 
at the present time that oral contraceptives further enhance the risk of developing this type of malig- 
nancy, such patients should be monitored with particular care if they elect to use oral contraceptives 
_ instead of other methods of contraception. Furthermore, a high percentage of such exposed women 
(from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. Although these 
— changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
— - malignancy. Although similar data are not available with use of other estrogens, it cannot be presumed 
——- that they would not induce similar changes. 
_ Several reports suggest an association between intrauterine exposure to female sex hormones and 
M ital anomalies, including congenital heart defects and limb-reduction defects. One case-control 
— study estimated a 4.7-fold increase in risk of limb-reduction defects in infants exposed in utero to sex 
hormones (oral contraceptives, hormonal withdrawal tests for pregnancy, or attempted treatment for 
threatened abortion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than one 
bo in 1,000 live birthss In the past, female sex hormones have been used during pregnancy in an attempt 
-. to treat or habitual abortion. There is considerable evidence that estrogens are ineffective 
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depression should be carefully observed and the drug discontinued tf depression recurs to a serious 





degree. Patients becoming significantly depressed while taking oral contraceptives should stop medication 
and use an alternate method of contraception in an attempt to determine if the symptom is drug-related. 
4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, 
and only with careful monitoring, in patients with conditions which might be aggravated by fluid reten- 
tion, such as convulsive disorders, migraine syndrome. or cardiac or renal insufficiency. 5. Patients 
with a past history of jaundice during pregnancy have an increased risk of recurrence of jaundice while 
receiving oral-contraceptive therapy. If jaundice develops in any patient receiving such drugs, the 
medication should be discontinued. 6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution in such patients. 7. Oral-contraceptive 
users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency, The clinical significance of this is yet to be determined. 8. Serum folate levels may be depressed 
by oral-contraceptive therapy. Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation, it is possible that if a 
woman becomes pregnant shortly after stopping oral contraceptives, she may have a greater chance of 
developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should 
be advised of oral-contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine- 
and liver-function tests and blood components may be affected by estrogen-containing oral contraceptives: 
a. Increased sulfobromophthalein retention. 
b. Increased prothrombin and factors VII, VIII, IX and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. 
c. Increased thyroid-binding globulin (TBG) leading to increased circulating total-thyroid hormone, 
as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 
d. Decreased pregnanedio! excretion. 
e. Reduced response to metyrapone test. 
DRUG INTERACTIONS: There is increasing evidence that certain drugs may interact with combina- 
tion oral-contraceptive agents in such a way as to reduce their contraceptive efficacy. In some such 
cases it appears that enzyme induction is the primary mechanism of action involved. Clinically significant 
evidence of drug-drug interaction has been reported in association with use of combination oral contra- 
ceptives and the following drugs: rifampicin, ampicillin, barbiturates, diphenylhydantoin, primidone. The 
concomitant use of these products with combination oral contraceptives may lead to intermenstrual 
bleeding and/or pregnancy. 
ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been 
associated with use of oral contraceptives (see Warnings): thrombophlebitis; pulmonary embolism; 
coronary thrombosis; cerebral thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; 
congenital anomalies. 
There is evidence of an association between the fallowing conditions and use of oral contraceptives, 
although additional confirmatory studies are needed: mesenteric thrombosis; benign hepatomas; 
neuro-ocular lesions, e.g., retinal thrombosis, optic neuritis. 
The following adverse reactions have been reported in patients receiving oral contraceptives and are 
believed to be drug-related: nausea, usually the most common adverse reaction; vomiting, occurring in 
approximately 10% or less of patients during first cycle. (Other reactions, as a general rule, are seen 
much less frequently or only occasionally.); gastrointestinal symptoms (such as abdominal cramps and 
bloating); breakthrough bleeding; spotting; change in menstrual flow; dysmenorrhea; amenorthea during 
and after treatment; temporary infertility after discontinuance of treatment; edema; chloasma or melasma 
which may persist; breast changes: tendemess, enlargement, and secretion; change in weight (increase or 
decrease); change in cervical erosion, and cervical secretion; possible diminution in lactation when given 
immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; fash 
(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis. 
The following adverse reactions have been reported in users of oral contraceptives, and the association 
has been neither confirmed nor refuted: enstrual-like syndrome; intolerance to contact lenses; 
change in comeal curvature (steepening); cataracts; changes in libido; chorea; changes in appetite; 
cystitis-like syndrome; headache: nervousness; dizziness; hirsutism; loss of scalp hair; erythema multi- 
forme; erythema nodosum; hemorrhagic eruption; 
vaginitis; porphyria; impaired renal function. 
* ACUTE OVERDOSE: Serious ill effects have 


not been reported following acute ingestion of large each tablet contains 0.5 : 
doses of oral contraceptives by young children. norgestrei with 0.05 mg ethinyl a 
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CLINICAL OPINION 


This section reports opinion on the handling of clinical situations, ie., the clinical 
diagnosis and management of certain disease entities. Papers should range from : 


eight to twenty typed pages, including illustrations, tables, and figures which clar- 
ify the author's nianagement. References are limited to sixteen citations. Mail to 
Frederick P. Zuspan, M.D., Editor. 





The federal government in primary care 


LOUIS M. HELLMAN, M.D. 
Washington, D. C. 


FOR SEVERAL REASONS I am particularly pleased to 
discuss the primary care responsibility of the obstetri- 
cian and gynecologist: first, because the recent passage 
of the Health Professions Educatiorial Assistance Act of 
1976 makes the timing of this topic especially appro- 
priate and, second, because my recent severence from 
federal service állows me to formulate a more contemp- 
lative and dispassionate review of the issues involved. 
On October 12, 1976, President Ford signed the 
Health Professions Educational Assistance Act of 1976, 
P.L. 94-484. I believe that zhe future will prove that in 
so doing he initiated a change in medical education and 
in clinical practice equalled only by the Flexner Report 
of 1911. The Act, as we shall see presently, will radi- 
cally affect the distribution of physicians, change their 
attitude toward specialization, change the character of 
their residencies, and alter some of the objectives of 
medical education and the characteristics of the stu- 
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dents involved. We are witnessing a partial federaliza- 
tion of medical practice, an intrusion of government 
into the end results of medical education, if not into the 
educational procéss itself. I arn not wise enough to 
guess whether these changes will be for the better, but I 
have an instinctive distrust of governmental intrusion 
into education, no matter how deserving the end. I 
know, however, that this Act resiilted from a deep con- 
cern by many Americans that the practice of medicine 
required drastic change. It was widely perceived that 
access to medical care was difficult and expensive and 
the care itself was often depersonalized and unsatisfac- 
tory. —— 

It might be helpful to review the past for a minute, in 
order to seek a clue as to how, with all our advantages, 
the medical profession arrived at a position perceived 
by so many to be so unsatisfactory. How was it possible 
that American medicine with its scientific and technical 


advances, with its gleaming facilities, and with the in- 


tellectual qualities of its practitioners, could have had 
such a shortfall in its promise to the people. 
Following the Flexner Report, medical education 
changed drastically; science and the scientific method 
and research were introduced into the medical schools. 
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Full-time departments were a logical consequence ‘of 
the Flexner Report and increased specialization was a 


predictable result. The advent of specialty boards in 


the 1930’s further legitimized specialization and made 


it increasingly possible to find profitable areas of prac- 
tice. The ascendancy of the National Institutes of: 
Health in the 1950's and 1960's, with cheir massive re- : 


search grants, emphasized the value of research in clin- 
ical departments and diminished the prestige of medi- 
cal practice in academia. For the skilled practitioner, 
especially the generalist, academic advancement be- 


came difficult and, without a: basic science bibliogra- . 
phy, a departmental chairmanship was almost im-: 


possible to attain. The medical students naturally im- 


'itated their most prestigious teachers, at least as far as 
specialization’ was concerned. Few of the students or. ' 


the young graduates could play the research theme 


well and fewer still could do research and become ' 


skilled physicians simultaneously. Most young doctors, 


therefore, chose practice of a specialty. 


Naturally, they sought areas of urban affluence 
where they did very well financially and, in their own 
view, reasonably well as physicians. Perhaps they were 
not quite the great personal physicians of the past, and 
who would expect them to be, for their masters were in 


= general not particularly people oriented. Professors 
. were more interested in research and travel and in the - 
| prestige that accrues to department heads. As a result, 


to many of them, practice became a necessary chore, 


infrequently engaging their full attention. In the - 
. meantime, the number of generalists in the United 


States decreased at an alarming rate of 8 per cent a 
year and the ratio fell from 65 to 35 per cent of the 
practicing physicians. 

Other forces were simultaneously driving medicine 


toward increased specialization, beginning with the . 
Bayne-Jones Report in 1959, entitled "Physicians of 


Growing America," and continuing through the Cog- 
geshall Report of 1965 and the Willard Report of 
1973. There was an increasing sense of alarm that 
there would be too few physicians in the United States 
for the growing population. These reports were based 
on the disparity between the projections of population 
growth and the output of.physicians. They were suf- 
ficiently convincing to generate massive’ govern- 
mental aid to the medical schools. Thus, beginning i in 
the 1960's, a major effort was initiated to ensure the 


"^ financial viability and to increase the output of all 


health professions schools. It was felt that an increase 
in the supply of physicians was the best way to increase 
access to service.for the people. A second federal strat- 


“egy was focused on special populations in need: the . 
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poor, migrants, mothers and children, etc. There was 
little thought given, however, to relating the two ac- - 
tivities. In fact, there was little awareness that the 


_two—increased numbers of physicians and increased 


services to the poor—could or should be related. The : 
first of taese strategies was successful, but the effect on 
the health of the poor was minimal. It was not gen- 
erally appreciated that the graduates of these newly 
enlargec and prosperous schools would gravitate to the 
specialties and that they would choose to practice in 
urban or suburban areas. In these areas, the demand 


for doctors could become insatiable, for each new doc- 


tor created his own demand by his mere presence in 
the arez. The rule of supply-and-demand, which 
applies to the general market, is limited in its applica- 
tion to physicians i In practice. 

This program differed from the one generated B 
the present law in several respects. Most important, it 
was voluntary. A university could accept or refuse the | 
capitation fünds and increásed facilities as it saw fit. 
That most accepted had to do with a perceived need to 


grow rather than a governmental requirement. Fur- 


ther, there was no governmental dictate regarding 
undergraduate and postgraduate training. 

One of the most important pressures for change was 
generatec by the rapid increase of foreign medical ` 
graduates in the United States. When the program first 
started, 19 years ago there were fewer than 400 foreign 


» medical graduates (FMG's; | admitted to residency pro- 
-grams in this country annually. Now the number ex- 
ceeds 4,000. More important, a program originally 


conceived for training foreign physicians for the bene- 
fit of their own countries has opened the door for 
privileged immigration. Foreign physicians entering 
the United States with the traditional "Jay" visa for 
internship and residency training, found it increasingly 


easy to change their visas to priority immigrant status. 


Thus, in 1975, approximately 5,000 FMG's requested 
immigrant visas to reside and practice in the United 
States. One of every four newly licensed physician in 


this country is now a foreign graduate. Not only is this 
.immigraticn a brain drain on urgently needed medical 


personnel but also it is politically undesirable. In addi- 
tion, all too often, the FMG's inferior basic training and 
unfamiliarity with our language and customs are glar- 
ingly evident to the public. Thirty per cent of our 
obstetric and gynecologic residents are now foreign 


“medical graduates. It is surprising, indeed, that the 
public reaczion to this situation has taken this long to 


2230 
' In sum, excessive specialization, poor distribution of 


physicians, disregard or ignorance of the personal 
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equation, and an increase in foreign graduates fur- 
nished the fertile soil upon which partial federalization 
of medical education sprouted. Recognition that direct 
federal action was needed came about during the 
1970's with the enactment of the National Health Ser- 


vice Corps legislation. The Federal Government for: 
_ the first time had the authority to address the need for 


primary health care in areas of zhe country where there 
was a health manpower shortage. 

Utilizing reprogrammed funds, the Public Health 
Service has created a very successful rural health initia- 
tive. In the fiscal year 1975, with 190 new projects in 
402 counties, over 1.5 million people were served. 
Thirty-seven per cent of physicians in the health ser- 
vice corps program have chosen to remain in their de- 
signed localities. 

With the revision of other authorities such as the 
Community Health Centers supported by the Health 
Services and Revenue Sharing Act of 1975, coordi- 
nated services were initiated to focus on special needs 
of deprived populations. The Health Services Admin- 
istration (HSA) in its Forward Plan for the fiscal years 
1978 to 1982 has enunciated a capacity building strat- 
egy with a special focus on primary care which is sepa- 
rate from, but related to, the manpower activity. The 
strategy includes: (1) building of primary care in medi- 
cally underserved areas and (2) maintaining primary 
health care in circumstances where it cannot become 
self-sustaining. 

The emphasis in the Public Health Service includes 
response to emerging needs, problems, priorities, and 
resources, for example, a designation of health man- 
power shortage areas and the need for more equitable 
distribution of primary health care resources with ef- 
fective linkages to secondary-tertiary levels of care. A 
major thrust is the previously cited rural health initia- 
tive. The experience in develcping the rural health ini- 
tiative will be used to expand the primary health care 
initiative to selected urban areas within the next 12 
months. It is interesting that these moves preceded the 
passage of P.L. 94-484 by almost 12 months and were 
undertaken without specially designated funds. | 

A further example of federal effort is the identifica- 
tion of maternal and child health as a major priority. 
Ás a response to an unmet need and to improve the 
efficiency of the child health care delivery system, a 
child health program was developed, the goal of which 
is to improve both the health status of the pregnant 
woman and the outcome of her pregnancy. Specifical- 
ly, the goal is to decrease morbidity, disability, and 
deaths. To implement the strategy, the focus will be on 
four areas. «E 
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First, in the area of family planning, the emphasis 
will be placed on improving access to organized ser- 
vices and improving the quality of those services with 
priority to high-risk individuals, such as adolescents. 

Second, in the field of prenatal care, the emphasis 
will be on high-risk mothers with the goal-to increase 
the number of women receiving care in the first trimes- 
ter of pregnancy. Referral and tracking systems will be 
established, and the ability to give amniccentesis and 
genetic consultation will be developed. HSA plans to 
identify high-risk women and develop referral capa- 
bilities to integrated systems of care. Priority will be 
given to states with the highest infant mortality rates, 
the greatest number of births to adolescents, and other 
indicators of inadequate care. 

Third, in the area of child health care, emphasis will 
be given to preventive health services, such as immuni- 
zations, screening, counseling services, accident pre- 
vention, dental health, nutrition services, parenting 
education, rehabilitative services for children with 
handicaps. and linkages with schools and other child 
care systems. 

Fourth, in the adolescent health field, attention will 
be directed to special problems including drug abuse, 
mental illness, pregnancies, venereal disease, and 
preparation for parenthood. 

This general movement is not inconsistent with the 
activities of other related federal health organizations, 
including health planning and resources development, ` 
the maternal and child health services program, the 
cripplec children's program, health maintenance or- 
ganizations, and others. These are some of the im- 
mediate aims of the Public Health Service. Their goals 
and yours coincide. If the new law had not been 
passed, there would have been a continuation of the 
partnership between the Federal Government and the 
obstetrician-gynecologist that began years ago with the 
first White House Conference in 1930 and was for de- 
cades fostered by the Children's Bureau. 

The programs just mentioned are complementary to 
current medical school programs which increasingly 
emphasize family medicine, primary care, and perhaps 
a beginning drift away from specialization. More 
important, although the previous governmental pro- 
grams were innovative, they complemented the system; 
they did. not force it. 

I cannot stress too strongly the changes in the new 
federal role in regard to primary care, health services 
in general, and the medical schools in particular in- 
tended in P.L. 94-484. | 

The Congress intends that che federal role in pri- 
mary care cease to be limited and essentially support- 
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ive. Further, it intends that the government cease to be 
: . 6 . * ‘i 
solely a source of funding for health institutions freely 


choosing a course of their own selection. Rather, it in- | 


tends, through the use of funds authorized under the 
Health Education Act, to increase thé manpower in- 


volved in primary care and to fix the location of medi- 


cal practice. 

It is clear that, perceiving the deficiencies i in health 
services, the Congress intends the Federal Government 
to assume a corrective leadership role. T'he Congress 
intends that the government move the system of medi- 
cal practice toward what it believes it should be, rather 
than continuing support of what has been. Further, it 
intends to use its resources to motivate the medical 
schools to be more responsive to the health needs of all 
the American people, to become more effective in the 
provision of primary care, and to be more efficient in 
the utilization of health resources. 

Too much attention has been directed at what I be- 
lieve are two relatively. less important sections of the 
law: the elimination of FMG's and the forced admit- 
tance to our medical schools of United States students 
who have studied abroad. If carried out too abruptly, 

^ the first of these may cause some diminution in service 
to patients. This will probably be of short duration. 
. There can be no question-that, on one hand, FMG’s 
.were being used more for service than for education, 
and, on the other, FMG's were abusing a privilege to 


.Secure a shortcut to immigration. It is regrettable that ` 


“intellectual exchange, so vital a factor in science and in 

international relations, should falter on these issues. 
The.second issue represents direct governmental 

interference with an important university function, the 


-admittance policy. The problem is one of intrusion. 


rather than involvement. If the government had of- 
fered special capitation for each student and had made 

conditions of admittance compatible with American 

standards, I believe a large part of the problem would 

have been solved. P.L. 94-484 has several foci. of far 

greater import than those just mentioned. These in- 

volve the partial federalization of medicine through 

“the delineation of education objectives and the control 
: of residency programs through several mechanisms. 
First, in regard to capitation grants to medical 


‘schools, to receive these grants schools must have 


specified percentages of filled first-year residency 
: positions in direct or affiliated residency training pro- 
: grams in primary care. Primary care is defined in the 
law as general internal medicine,.family practice, or 
‘general pediatrics. Obstetrics-gynecology is not in- 


“cluded. 


: Second, special project grants for family medicine, 
“general internal medicine; and general pediatrics are 


b 


August 15, 1977 
Am. J. Obstet. Gyriecol. 


available. These grants and contracts are provided in 
these special areas as well as support for residents par- 
ticipating in primary care programs, but only schools 
jeining the program are eligible. , 

Third, special project grants for special assistants are 
also available. These grants, we may assume, relate to 
primary care since the majority of physicians’ assistants 
will be trained to deliver or assist in the delivery of 
primary care services. Thus, nurse-midwives and other 
types of obstetric allied ‘health personnel are ruled out. 

Let me repeat, the law, P.L. 94-484, is designed to 
produce primary care practitioners and to improve 
health services in areas that are short of manpower. 
This goal is a worthy one. The impact on medicine in 
general and on the specialty of obstetrics and gynecol- 
ogy in particular is revealed only when the means to 
accomplish this end are understood. _ 

Capitation grants will be broadened under the law to - 
include public health schools. This change is only 
slight. It is the conditions of participation that are at 
issue. 

All schools must maintain enrollment at the level of 
the preceding school year or of the year 1976-1977, - 
whichever is greater. They must also maintain their- 
level of nonfederal expenditures. 

Further, and of greater significance, medical schools 
must have specified percentages of filled first-year re- 
sidency positions in direct or affiliated residency train- 
ing programs in primary care. The required per- 
centages of primary care positions filled are 35 per cent 
for 1978 grants, 40 per cent for fiscal 1979 grants, and 
50 per cent for fiscal 1980. Unless these requirements 
are met by the national average of all schools on July 
15, 1977, schools individually must meet this require- 
ment on July 15 of the following year. No capitation 
grant may be made to any school that has disaffiliated a 
non-primary care program to meet the specified per- 
centage requirement but has continued to supply edu- 
cational support for the program. 

The effect of this ruling is as follows: In 1973, there 
were 50,937 residencies, of which 16,980 were in pri- 
mary care. In order to meet the 35 per cent require- 


. ment of fiscal 1978, there would need to be an addi- 


tional 848 primary care residencies or a change is dis- 
tribution of the residency pool by 2 per cent. The 1979 
requirement of 40 per cent in primary care would re- 
quire an increase of 3,395 primary care residencies or a 
decrease of other residencies in the general pool of 6 
per cent. 

In 1980, to meet the 50 per cent primary care re- 


quirements, there would have to be an increase of 


8,489 primary care residencies or a redistribution of 
the general pool of 17 per cent. I have cited the above 
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figures without consideration that the general pool 
could be increased to make up the difference. As a 
matter of fact, I suppose that both an increase in the 
general pool and a decrease in current residency 
positions will take place to mzke up the required dif- 
ferences. In looking at the problem realistically, how- 
ever, with the loss of the FMG component, it is doubt- 
ful if the general pool will increase markedly and one 
should remember that we are talking about filled re- 
sidencies, not residency positions. 

If we suppose that the requirements of the law will 
be met entirely by a decrease in the nonincluded resi- 
dency programs, then we can make a general estimate 
of the effect on obstetrics and gynecology. Obviously 
the decrease will be shared in each medical school 
among a number of quite different residency pro- 
grams. Possibly, general surgery will absorb the major 
portion of the decrease, but there is no guarantee of 
this fact. Obviously, obstetrics may very well have to 
share in the decrease. The proportionate decrease for 
each service will depend on a number in circumstances 
existing within each individual faculty. A decrease of 
about 300 FMOG's per year due to the cut-off will 
further militate against growth of our residency pro- 
grams. Thus, it seems to me that the projected growth 
of obstetric residencies, which would have taken place 
in normal circumstances, is in: probable. 

One additional fact should ke considered. The num- 
ber of practitioners in our specialty has increased from 
18,876 in 1970, to 22,980 in 1975. A similar increase is 
projected for the next quinquennium and, had circum- 
stances continued unchanged, an anticipated 28,790 
specialists would have been practicing in 1985. Obvi- 
ously the number will be diminished by P.L. 94-484. 
The degree and effect of this reduction are difficult to 
foretell. Because prenatal care mav become part of 
primary care programs, it is possible that a primary 
care practitioner will be paid more for a prenatal visit 
than a specialist. - 

The comparative quality of young men and women 
entering our specialty has been questioned. Little im- 
agination is needed to forecast the deleterious effect of 
far-reaching changes in the capitation grants and loan 
program occasioned by P.L. 94-484. 

The law is not immutable, and the medical profes- 
sion and the medical schools are not about to roll over 
and play dead. The question is what do we do? How do 
we do it and how can we be most effective? | 

Before addressing these issues, let me stress two 


points. First, most modern legislation is formulated . 


and written by Congressional staffers in response to a 
perceived need by their Senators and Congressmen. It 
is impossible to tell how much of a role the members of 
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Congress play in these formulations but it is probably 
slight. In'any'event, if we are to initiate changes in P.L. 
94-484, the key may well be with the staffs of Senator 
Kennedy and Congressman Rogers. 

Second, although this new law poses a problem for 
our specialty, it poses a far greater problem to medical 
education and the profession as a whole. We sought to 
have our specialty declared primary. Had we suc- 
ceeded, our troubles would have remained unsolved in 
the long run. If freedom in medical education is to be 
jeopardized by federalization, our short-term success 
might be fruitless. 

I can only guess what went on among the staffs for- 
mulating the'precepts of P.L. 94-484. The problem of 
public dissatisfaction was clear. Most of the staffers 
were young'bright doctors and lawyers; most had had 


` experience in the student unrest of the 1960's, and 


some led incidents of unrest. All were personally aware 
of the problem and many knew the points of medical 
school vulnerability. | 
Their solutions may have been simplistic. (1) Given 
that the nuniber of physicians was then adequate be- 
cause of massive federal aid to medical schools in the 
past and (2) given also the opinion that the medical 
schools would never solve the specialization distribu- 
tion and location problems on their own, the solutions 
then followed: most automatically: (1) Control of the 
medical school production line is the key; (2) control 


this and, in addition, answer public concern over the" . 


FMG’s and solve the fate of United States students 


. abroad as an additional carrot, and one has a bill with 


transcendent public appeal. 

If our only objective is to have obstetrics and gyne- 
cology included in the definition of primary care, the 
problem should not be too difficult. The staffs of 
the Congress need to be convinced that obstetrics is 
primary care (which I believe can be accomplished), 
and the surgical image of gynecology needs to be di- 
minished. The latter may prove difficult. It may even 
require that thought be. given to the redivision of our 
specialty. | 

As leaders ‘of an important segment of medical edu- 
cation and practice, you cannot neglect the broader 
issues of P.L. 94-484. 

The Congressional intent is not at issue. The means. 
to carry it through is, for.it constitutes a radical change 
in thinking about:governmental support of education. 
Once the capitation grants are limited by federally set 
conditions of education, no matter how worthy the 
aim, control of the educational process will have begun 
to be transferred from the private to the governmental 
sector. Benign or not, in the immediate public interest 


or not, this step: is the first of a journey that perils e 
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liberty of thought, that endangers academic freedom, 
and that leads to a way of life antithetical to our own. 

By circumscribing the capitation grants with im- 
posed conditions, the Congress has effectively made 
most, if not all, of the medical schools subservient to 
the new law. It is doubtful if any medical school, public 
or private, will long resist this degree of federalization. 
Few state legislatures will be willing to assume the 
financial burden of their medical schools. Despite some 
rumbling, the private institutions may not be able to do 
this either. Tuitions would rise to unacceptable levels, 
and endowments would be eroded, but more impor- 
tantly, public support might be lacking. In the place of 
. Support might even be a vigorous outcry for more 
stringent measures. 
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I do not believe that the Congress needed to man- 
date this forceful intrusion into medical education. 
Medical schools and medical students were beginning 
to be aware of the problem and to respond with in- 
creased emphasis on primary care and family med- 
icine. The better approach would have left education- 
al voluntarism intact. It should have been tried. It is 
our task to see that it is tried. Some few centers of 
excellence. must stand up for academic freedom. These 
few must decline federal capitation totally. Their stu- 
dents may have to bear the cost. But if the trend toward 
federalization is not halted now, the inevitable conse- 
quences to education are easy to envision. Without 
such vision the future is lost. These are times that call 
for statesman-like action, not reaction. 


we 
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Men's reactions to their partners’ elective abortions | 
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Sixty men who accompan ed their wives or girlfriends when the latter came for elective 


abortions were surveyed to explore, broadly, men’s experience of abortion. Portions of ihe. ' 
survey relevant to health care revealed that most men feit involved in the abortion ` l 
experience. They initially wished to play an active, but circumscribed, role in matters related 


`- to abortion; they wanted to accompany their partners in order to be supportive’ and o L =p © - fee 
considered themselves responsible, along with their partners, for preventing unwanted: © °° ^ 


pregnancies and choosing abortion. In contrast, there was initially á lack af interest in :-:- ae de. 0599 WES 


participation in clinic functions or learning about abortion and contraception despite Lo WE Ue PE 
inadequate knowledge. However, as information and comfort with the setting were gained, p 
it became apparent that greater responsiveness was there to be tapped. Permitting men 

increased participation in abortion services, both educational and.psychological, is 

discussed as advantageous. (Am. J. OBSTET. GYNECOL. 128: 831, 1977.) 


MosT STUDIES oF elective abortion'"*t have assumed 
that it is a stressful event and have concerned them- 
selves solely with the woman's reaction. Since the un- 
wanted pregnancy is the outcome of a heterosexual 
relationship, and the abortion request may be the re- 
sult of a joint decision, its impact upon the man as well 
as upon the dyadic relationsh:p in which he is involved 
is relevant. However, this is unstudied, as Walter? 
noted as late as 1970: 


We must think of any woman seeking abortion, even 


an unmarried one, as occupying a place in a social . 


unit of interrelationship. . . . A search of the litera- 
ture reveals that there is really very little written 
about this important element of her (i.e., the wom- 
an's) psychologic field... .. The meaning of these re- 
lationships as well as of the induced abortion itself to the 
man ts not clear (emphasis added). i 


This omission may also be important in the immediate 
situation of the abortion since the man’s adaptation is 


From the Department of Psychiatry, Albert Einstein 
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Center. 
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{There are more articles on women’s psychological 
reactions to abortion than can be cited here. Therefore, 
two comprehensive bibliographies on abortion have been 
selected, as well as several barticularly pertinent papers. - 
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likely to have direct bearing upon his ability to offer 
assistance to his pantie in her own subsequent ad- 
justmerct. 

Despite the absence of systematic study, firm but un- 
founded preconceptions regarding male callousness to 
women's experience of abortion have been published* 
T; these may be affecting the delivery of abortion ser- 


vices, often exclusionary toward men. The author's*— 


experience in Bronx Municipal Hospital's abortion 
clinic made it clear that some men are emotionally in- 
volved in the abortion and that, to many women, the 
male partner's response to this event is significant. 
However, in practice, the abortion, an interpersonal 
event, is treated as if only one person were involved. 
Whether and how this should be altered became an 
issue as the current research proceeded.* 


Research procedures 


Between January and June of 1978, sixty male sub- 
jects who spontaneously accompanied their female 


partners to the Bronx Municipal Hospital abortion 


clinic were randomly selected from the visitor's waiting 
area at the clinic's entrance. Such men spend hours 
seated while their partners take part in a series of clinic 
procedures. Forty men were administered a ques- 
tionnaire and twenty were interviewed in an open- 


"The data reported here are part of a wide-ranging 
exploratory study of men's expérience of abortion.’ Only 
those findings specifically relevant to obstetric-gynecologic 
practice are included. Others on men's interest in fatherhood, 
the partners' relationships, and the psychological impact of 
abortion will be reported elsewhere. 
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Table I. Percentage of female patients 
accompanied by male partners 


2,612 Women surveyed by 200 






Clinic charts and 
receptionist's count , 





Women serviced 


during data questionnaire 

. collection period : 

Men observed during 287 Women reporting 34 
data collection accompaniment 
period 

Percentage of women 11 Percentage reporting 17 
accompanied accompaniment 





ended fashion, after demographic and other back- 
ground data were collected.* In 26 cases, the man was 
seen on the day of his partner's abortion, and in the 
remaining 34 cases, he was seen on the day of medical 


screening prior to the procedure. Each man was seen: 


once, for 45 to 90 minutes in the case of questionnaires 
and 90 to 135 minutes in the case of interviews. The 
open-ended interviews were recorded on -cassette 
tapes, with the man’s permission. At the conclusion of 
the interview, the questionnaire items which had not 
come up spontaneously were posed to the subject and 
the responses were recorded on the questionnaire 
blanks, thus affording a comparable body of data for 
60 subjects. Ari abbreviated, self-administered version 


of this questionnaire was distributed to the first 200 


women seeking abortion after the onset of study of 
male subjects. These forms were circulated by the clin- 
ic receptionist on the day of the women's medical 
screenings and returned as the women left the clinic.t 

The men's questionnaire (and the abbreviated ver- 
sion distributed to women) was meant to gather a wide 
range of information based on subjective report. The 
questionnaire was developed from questions found to 
be meaningful in pilot interviews conducted for several 
months.’ The items were of three types. Some required 
simple factual responses, and otliers were meant to de- 
termine the level of intensity of selected attitudes or 
feelings by means of a three- or four-point scale. Both 
of these had a multiple-choice format. A third group 


‘attempted to explore, in a more open-ended fashion, 


the specific content of attitudes and feelings. 
Data were analyzed in a number of ways. First, fre- 
quency counts were made of the multiple-choice items; 


*Unstructured interviews were employed in addition to 
questionnaires to enable discovery of important topics the au- 
thor did not anticipate as well as further elucidation of quan- 
titative findings. Conclusions based on clinical interview data 
will be reported elsewhere. 


- These were not necessarily the female partners of male 
subjects, although there may have been some overlap. 
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Table II. Percentage of female patients accompanied 
by male partners at other clinics 


Low-income clinics 
(No. = 5*) 


Middle-upper—income 
clinics (No. = 7*) 





2-10 5 0 
11-20 0 0 
40-50 0 I 
51-80 0 5 
Date omitted 0 l 


*Of the 49 clinics contacted, only 12 returned the ques- 
tionnaires. Therefore, these results are suggestive but not 
conclusive, - 


percentages were used to describe the sample. Second, 
a list was made of the range of responses to open- 
ended items, and subjects were scored for presence or 
absence of each possible response so that one subject 
might have more than one response to the same item. 
Percentage figures were then computed for the popu- 
lation. Third, chi-square analyses were performed on 
selected items to determine if there were subgroup dif- 
ferences (based on marital status, presence-absence of 
previous children, religion, age, and race). 

A questionnaire survey was made of 49 other abor- 


tion clinics in the New York metropolitan area and. 


Long Island* to gzin some idea of how Bronx Municipal 
Hospital’s clinic compared with regard to the number 
of men accompanying women seeking abortion.f 
‘Clinic statistical data were consulted to determine the 
number of women served .during the period of this 
study. Since no data were routinely recorded about 


- presence or absence of male partners, the clinic recep- 


tionist seated next to the visitors’ waiting area kept a 
count of the number of men observed daily during the 
six months of study. 


Results | 

Between 11 and 17 per cent of the women arriving at 
the clinic during the period of this study were accom- 
panied by male pzrtners (Table I). This figure is com- 


` parable to those of the other responding low-income 


clinics in the New York metropolitan area surveyed for 
this study (Table II). 

. Demographic characteristics. The men were mostly 
of low socioeconomic status and between the ages of 18 
and 34. (These, as well as most other demographic 
characteristics of the male sample, were nearly 
matched by those of the women they áccompanied as 


*The list of clinics to be contacted was compiled from two 
sources.” !? 


- TOther data on the degree to which men participated in the 
abortion process and the attitude of clinic personnel toward 
their attendance anc. participation are reported elsewhere. 
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Table III. Demographic characteristics of male subjects and their partners 





Characteristic 


Yearly income 
Under $4,000 30.0 83.3 


$4,000-6,000 26.7 13.3 
$6,100-11,000 28.3 3.3 
Over $11,000 15.9 0.0 
Age 
17 or under 6.7 10.0 
18-24 50.9 56.7 
25-34 35.9 30.0 
35-44 8.3 3.3 
Religion 
Catholic 65.0 58.3 
Protestant 18.3 23.3 
Other 16.7 18.3 
Race 
Black . 80.0 80.0 
White 33.9 30.0 
Puerto Rican 26.7 26.7 
Other 10.0 13.3 


shown in Table III.) The population was diverse with 
regard to ethnicity and marital status but largely 
homogeneous with regard to religion—Catholicism. 
This was the first pregnancy for more than half the 
couples, although nearly one third more had had at 
least one child. In all but four of the 60 cases, this was 
the first induced abortion for both partners.* 

Family. planning. As would be expected, the vast 
majority of pregnancies to be terminated by abortion 
were not planned and came about because no reliable 
birth control measures had been taken (see Table IV 
for summary of all family planning data). Several other 
features of the family planning practices of this sample 
were particularly remarkable: (1) The failure to use 
contraception was customary in nearly two thirds of the 
cases studied; (2) half of those who attributed the 
pregnancy to a failure oi the contraceptive method 
they used were actually practicing the rhythm method; 
(3) both of these factors were present despite the fact 
that few of the subjects had any doubts about their own 
fertility or that of their female partners. 

Inquiry into why the couples did not use birth con- 
trol or (in other cases) why they chose the faulty 
method they did revealed that only 31.7 per cent delib- 
erately chose not to use a reliable form of contracep- 
tion; a variety Of reasons was cited. Carelessness and 
misinformation accounted for the majority of un- 
wanted pregnancies. A large majority of the men had 
given some thought to a future birth control choice. 
Still, a small number remained opposed to using any 


*Of the 107 chi-square analyses of demographic subgroup 
differences performed in the over-all study,® only five were 
significant. Since this is not above chance, this large amount of 
insignificant data will not be presented here. 


* 
% of men (No. = 60) | % of partners (No. = 60) Type of relationship 


A 








% of couples (No. = 60) 


Nature of zurrent relationship 


Married mE 36.7 
Engaged 26.7 
Not married or engaged ' 36.7 
No. of pregnancies together 
None 3.4 
First 58.3 
Second 21.7 
Third or more 16.7 
No. of induced abortions together 
First i 93.3 
Second 5.0 
Third or more Id 


No. of chüdren together 
0 


. 68.3 
l 18.3 
2 or more 13.3 


form of contraception or said they planned to abstain 
from sex. 

Knowledge about abortion. The majority of men in 
this sample claimed to know something about how 
abortions are performed, although less than half re- 
ported knowing the type of abortion their partners 
were having. When asked to share what they knew, just 
over one third of those who claimed understanding 
were able to give fully accurate explanations of the 
procedure (Table V). ds 

It is noteworthy that, despite the lack of genuine 
understanding of abortions, only slightly more than 
half the men responded affirmatively when asked if 
they had any questions (Table VI). Those who did gen- 
erally had only one or two, which most frequently con- 
cerned the technique and safety of the abortion proce- 
dure. The others offered several explanations for their 
refusal to ask questions. 

Men's expressed interest in participation in family 
planning and abortion clinic functions. Most male 
subjects seemed to feel their part in coping with se- 
lected aspects of abortion should be an active one (Ta- 


. ble VII summarizes all findings on this topic). A large 


majority strongly wished to accompany their partners 
to the clinic and felt they should participate directly in 
preventing unwanted pregnancies and in deciding for 
abortion. Most of them thought they were helpful in 
accompanying their partners in a variety of ways (Ta- 
ble VIII). In contrast, only half felt all men should be 
somehow involved in clinic functions, and most re- 
ported never having considered the idea before it was 
suggested by the interviewer (Table VII). However, 
once various parts of the clinic procedure were listed, 
nearly all subjects expressed interest in participating in , 
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Characteristic no o Ge ; 


1. Whether prignono was planned (de es gt 
A. Yes: : ~. Tm 


B. Not amped 
C. Not at all 


2. Reported reasons for unwanted pr egnancy E 


A. No contraception used 
B. Fajlure of contraception . 
C. Unknown (pregnancy HE another man) 


3: Reported reasons for currently unwanted 


pregnancy 
A. Contraception not used 
1. Decided against contraception 
Opposed on religious’ grounds 
Discontinued due to side effects 
Physician suggested discontinuation 
. Believed self or partner: to be 
sterile 
e. Wanted pregnancy 
Total — 
2. Carelessness ` 
3. Uninformed about contraception 
Total 
B. Contraception used unsuccessfully 
1, Contraception failed 
| 9." Used improperly i due to, 
misinformation : 
Total 
C. Unknown 


po op 


bo om wow Ao 


A. ‘Rhythm 


B. Pill 2 HN a às pocta "hM. a nm LE Hite 
ts 


C. Jelly, foam i tessa, t SpR ARS 
D. IUD. | 


. Doubts. about fertility. 5^. 00 o 0 oc te 
; A. Had no doubts ~ EN 
B. Had doubts 


l. About own fertility ''' 


2. About partner’s-fertility:. © -= rou 
Total ius SUED p, Tip SiS b EE S 
Whethir family planning ae at time. c of TIN 
- contraception 1 were Dpical siu: oe aa boh 
s M s DAD vae de gus ono aliti ct 
B. Atypical: ‘ OB, Hage srr l 
“3. No: regular patterns: PRAE QM E 
2 Future birth rM oc Bie od dedi 
SPIEL sip epe BP de d pOT Eye 
IUD. , wika ed Able os tom, 
Condom" uU 
. Abstention from’sex i i id 
. Vasectomy trveic ee o os uu note 
Tubal ligation | p 
.,Diaphragm ` TREES 
. Jelly, foam“ ° AE E E 
Rhythm vhi ogngesielcdbeninseq adi 
"Injection" 
Opposed to birth control 


"EU Not i discüssed ‘br decided’? '^ "^ 
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Table IV. Family planning practices and attitudes 
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Table V. Knowledge about abortion 










Claimed not to know 
(96) (No. — 60, 





Claimed to know 
(986) (No. = 66) 





hg Abortion method 


Very accurate 21.7 
Partially accurate 15.0 
and/or vague MNT 
Very inaccurate 15.0 
‘Refused or could 8.3 
not explain PEN 
Total -> 60.0 | 40.0 
2. Abortion type* 46.7 53.3 


* Statistics on the accuracy of the abortion type cited are 
unavailable. In the interest of assuring confidentiality, the 
subjects’ names were not taken; therefore, these data were 


' impossible to ascertain. 


one or more, most often the financial interview, the 
family planning interview, and/or the explanation of 
the procedure. 

Men's comments on the part in which they had par- 
ticipated, the research interview or questionnaire (as 
opposed to the above-mentioned hypothetic forms of 
participation), were predominantly positive and re- 
vealed a belief that it was helpful to them in some way 


© (Table VIII). These data were obtained by direct in- 


quiry at the end of each questionnaire or interview, 
once rapport and trust had been established. Clinical 
observation suggested that the typical subject initially 
greeted the unexpected invitation to discuss the abor- 
tion with curiosity and expressions of relief from bore- 
dom, tension, and the sense of being an outsider dur- 


ing a lengthy, solitary waiting period. Nevertheless, 


there was among some a guardedness about speaking 
openly at the outset. This seemed to dissolve over time, 
as reflected by increasing spontaneity in discussion and 
the above-reported attitudes systematically obtained at 
the end of the questionnaire or interview. 


Comment: Implications for health care 


Study of a group of men who spontaneously accom- 


'panied their partners to an abortion clinic indicates 


that they initially expressed a desire to play an active, 
although limited, role in matters related to abortion; 
they wished to support their partners by accompanying 
them and felt they shared the responsibility for pre- 
venting unwanted pregnancies and deciding upon 


‘abortion. In contrast,-they had inadequate information 


about contraception and abortion and indicated little 
interest in involvement in clinic functions designated 
for their partners. However, a latent wish for other 
forms of activity and more information surfaced i in the 
cóurse of speaking with them. 

Why they refused the opportunity to raise questions 
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Table VI. Frequency of interest in asking questions about abortion, questions asked, and reasons for 
-e 


refusal to ask 


Interested 1n asking questicns 





Total "BI 
Questtons asked* 
l. Abortion technique 


A. How procedure is done 40.7 
B. How correct procedure 6.7 
is selected 
C. Why hospitalization is 3.3 
necessary 
D. Who the physicians are 1.7 
Total, 51.7 
2. Concerns about the partner 
A. Safety of procedure ` 26.7 
B. Degree of pain .  , 10.0 
C. Aftercare services 10.0 
D. Aftereffects on concep- 5.0 
tion and childbearing ae 
Total 51.7 
3. When normal sexual func- 6.7 
tioning resumes 
4, Contraception 5.0 
5. Confidentiality 5.0 
6. Why no services for men 3.3 
7. Cost 01.7 


Total 48.3 
Reasons for refusal 
I. Does not want to know 18.3 
2. Already understands 15.0 
3. Will find out from partner 11:7 
4. Weald listen if offered in- 3.3 
formation 





* These total more than 31 (the number of men who asked questions) since some men asked more than one. 


despite their paucity of information, why they initially 
demonstrated limited interest in involvement in clinic 
procedures, and why the enhancement of both interests 
require discussion. There may have been some timidity 
about discussing sex with a female interviewer, particu- 
larly when not codified in clinic routine. Àn array of 
unresolved feelings about electing to terminate a po- 
tential life may also have contributed to the original 
negativism about becoming more involved and knowl- 
edgeable; some men commented informally, for 
example, that not knowing was equated with not being 
responsible. But the explanation most obviously sug- 
gested by the data was the educational impact of re- 
search questionnaires and interviews themselves. 
When each part of the clinic routine was itemized 
(which constituted a form of instruction since most 
men did not know what their partners were to experi- 
ence), all but two of 60 men indicated a desire to be 
involved in at least one part. Similarly, when unsolic- 
ited facts about the abortion procedure were provided, 


a majority of men (among them men who had claimed 


not to have any questions) subsequently expressed 
interest in receiving more information. Informal 
statements by some indicated they had never consid- 
ered taking an active role in the clinic itself before the 
interviewer suggested this idea. It seems reasonable to 
suppose either that an initial hesitation was overcome 


by increased ease with the interviewer or that a true 
change of mind occurred as more information and 
concrete realities of the abortion began to be spelled 


out, or both. In any case, responsiveness was there to  . 


be tapped. 

In addition to educating men whose partners were 
having abcrtions, participation in questionnaires or in- 
terviews may have allowed them to reflect upon and 
thus gain greater control over fears and conflicts 
elicited by the abortion. More generally, all that we 
know of psychological functioning suggests that active 
involvement of a person in his own life planning fosters 
mastery. While we cannot say that every man who is 
thus engaged will be more active in subsequent family 
planning, that he will be more supportive of his part- 
ner at the time of the abortion, or that he will be a 
better father in years to come, it is possible that some 
small movement in these directions could take place. 
The abortion experience considered as a whole might 
well serve to perpetuate or suggest alternatives to a 


man's proclivity for active or passive modes of dealing 


with stress, thus potentially influencing further devel- 
opment. 

The combination of attendance by men, ignorance 
of many facts, and hesitation to ask questions suggests 
that some mechanism for involving them in abortion 
services would be useful. Without purporting to de- 
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Table VII. Men’s interest in participation and 
sense of responsibility in mátters related to abortion 





Response 


1. Parties thought to be responsible for DO 
` ef pregnancy 


A. Both man and woman 50.0 
B. Man alone 20.0 
C. Woman alone 11.7 
D. Neither 18.3 
2. Parties thought to be responsible for decision for 
' abortion 
A. Both man and woman 70.0 
^ B. Woman alone : l 18.3 
. C. Man alone "LL 3:9 
D. Depends on circumstances s 8.3 
3. Reported desire to accompany partner 
A. Very much 73.3 
B. Somewhat 16.7 
C. Not at all 10.0 
4. Consideration of involvement in clinic functions prior 
to inquiry 
A. Considered 20.0 
B. Not considered 80.0 
5. Reported belief in men’s involvement in clinic func- 
lions upon inquiry 
^A. Definitely yes 50.0 
_ B. Should be up to each man 30.0 
-. C. Definitely not 18.7 
D. Do not know 17 
6. Interest in participation in clinic functions once item- 
"a ized 
j- “A. Extant functions 
i l. Financial interview 80.0* 
2. Family planning interview 75.0 
3. Explanation of procedure . 75.0 
4. Abortion procedure itself 41.7 
: 5. Physical examination 26.7 
Total 80.0 
B. New suggestions 
"|, Private discussion with mental 20.0% 
health worker 
2. Private discussion with family planner 16.7 
3. Joint interview with mental health 5.0 
worker 
4. Joint interview with family planner 8.3 
5. Men's discussion group led by staff mem- 5.0 
ber 
6. Men's discussion group without leader 3.3 
-7. Videotape on contraception and abortion 5.0 
8. Pamphlets on contraception and abortion — 3.3 
Total ' 36.7 
© C. None of the above 3.3 


* These total more than 60 subjects since many subjects 
cited more than one function. 


velop a detailed health program, the striking lack of 
knowledge about contraception and abortion suggests 
at least two areas requiring attention. Many recom- 


mendations made by the subjects themselves to serve ` 


these and other needs were cited above. They included 


* extant or new functions related to supporting the part- 
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Table VIII. Responses to participation 


26 
Response (No.= 60) 
L. a? of helpfulness to partner in accompanying her 
A. Felt helpful 
l. Provide moral support and company 63.3* 
2. Express belief in decision 18.3 
3. Help out if partner feels ill 13.9. 
4. Keep partner from last minute change of "^ 3.3 
mind 
Total 86.7 
B. Did not feel helpful 8.3 
C. Do not know l 5.0 
2. Responses to interview or questionnaire 
A. Enjoyed participating 
l. Subject felt it was helpful to him 71.77 
2. Subject felt he was helpful to others 20.0 


Total 88.3 
B. Neither minced it nor enjoyed it 

1, Subject felt he was not helpful to others 5.0 

2. Subject feit neither helpful nor helped "DT 

Total 11.7 
C. Would have preferred not to do it 0 


*These add up to more than 86.7 per cent (the percentage 
of subjects feeling helpful) since some subjects cited more 
than one way of being helpful. 


+These total more than 88.3 per cent (the percentage of 
men who enjoyed participating) since some men enjoyed 
participation because they felt both helpful and helped. 


ner, receiving information, and exploring feelings 
about family planr.ing and abortion, in various modali- 
ties: individual or group discussions (with or without a 
staff member and with or without the partner) and 
mass media. 

Of course, in devising new services, the exigencies of 
time and money must be recognized. However, at least 
two do not involve significant expenditures: including 
men when information is imparted to their female 
partners and dispersing information in the form of 
pamphlets or videotapes. Other suggestions, e.g., indi- 
vidual educational sessions with men and private or 
group opportunities to explore feelings, would necessi- 
tate additional personnel or at least reallocation of the 
time of those already on staff. 

Although it is not possible on the basis of this study 
to identify a best approach to educating men whose 
partners are undergoing abortion, it seems clear that 
the present system is unsatisfactory; it either ignores 
the needs of these men entirely or assumes that infor- 
mation is disseminated to them through their partners. 
Past research!* ^ and the current study suggest this 
latter assumption is fallacious. 


I wish to express my appreciation to Dr. Fred Pine, 
Department of Psychiatry, and Dr. Harold Schulman, 
Department of Obstetrics and Gynecology, for their 
valuable comments on earlier drafts of this paper. 
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Pathogenesis of acute pelvic inflammatory disease: 
Role of contraception and other risk factors 


DAVID A. ESCHENBACH, M.D. 
JAMES P. HARNISCH, M.D. 


KING K. HOLMES, M.D., Pu.D, F.A.C.P. 


Seattle, Washington 


In a case-control study of matched pairs, the risk of acute pelvic inflammatory disease 
(PID) was 4.4 times higher in intrauterine contraceptive device (IUD) users than in | 
nonusers (p « 0.001). Of approximately 500,000 cases of acute PID occurring annually in 
the United States, an estimated 110,000 are attributable to IUD's, costing over forty-four 
million dollars per year. PID was attributable to the IUD in 77 per cent of IUD users. No 
particular type of |UD was implicated. The relative risk of acute PID in IUD users cver 
nonusers was higher in nulligravid women than in previously pregnant women and was 
directly related to socioeconomic status (SES), but the total annual risk of PID in IUD users 
appear inversely related to SES. IUD use significantly increased the risk of nongonococcal 
PID. Fever occurred in 13 (21 per cent) of 61 IUD users and 59 (41 per cent) of 143 
nonusers (p « 0.025). Among women with nongonococcal PID, and adnexal mass = 6 cm. 
was noted in 14 (40 per cent) of 35 IUD users and in only 12 (15 per cent) of 78 

nonusers (p « 0.01). An increased risk of gonococcal PID was found among 
non-Caucasians and women not using contraception, while the risk of nongonococcal PID ei 
was increased among women with a past history of gonorrhea. Oral contraceptive use may 
protect women with gonorrhea from developing PID. Menstruation precipitates the onset of 
symptoms of gonococcal PID. (AM. J. OBSTET. GYNECOL. 128: 838, 1977.) 


ACUTE PELVIC inflammatory disease (PID) can be di- 
vided on the basis of microbial etiology into those cases 
which are caused by N. gonorrhoeae alone, those caused 
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by N. gonorrhoeae together with other bacteria, and 
those caused by other bacteria! In Seattle, approxi- 
mately one half of all women with PID have evidence 
of endocervical gonococcal infeation. When peritoneal 
exudates from these cases contain any microorganisms, 
they usually reveal N. gonorrhoeae alone, but occasion- 
all N. gonorrhoeae appears together with other cer- 
vicovaginal bacteria or only other bacteria are recov- 
ered. Among patients without endocervical gonococcal 
infection, peritoneal cultures and Gram stain show 
only bacteria other than N. gonorrhoeae— most com- 
monly Bacteroides fragilis and anaerobic gram-positive 


«cocci.! 


The present report describes the use of case-control 
matching of patients who have gonococcal and non- 
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gonococcal PID with control subjects without PID who 
have uncomplicated gonorrhea or no gonorrhea to 
elucidate risk factors which contribute to infection of 
the Fallopian tubes and pelvic peritoneum by bacteria 
which normally remain confined to the cervix and va- 


gina. 


Material and methods 


Study population. Each referred patient underwent 
standardized interviews and examinations by one of us 
(D. A. E.) The clinical diagnosis of acute PID was lim- 
ited to patients who had pain in the lower abdomen = 
three weeks’ duration, had abdominal tenderness, and 
on pelvic examination had moderate to severe tender- 
ness maximally localized to one or both adnexal areas, 
with involuntary guarding proportional to the degree 
of tenderness. Of 246 patients referred because acute 
PID was suspected, 20 were found to have another 
diagnosis including appendicitis (four), ovarian cyst 
(four), and ectopic pregnancv (three). Nineteen wom- 
en had diagnoses of nonspecific pain; all had negative 
cultures for N. gonorrheeae, and all became asymptoma- 
tic within 10 days. Of the remaining 207 patients who 
were initially considered to have PID, one had a corpus 
luteum cyst associated with an early pregnancy. Salpin- 
gitis was diagnosed in 18 of 20 women who subse- 
quently underwent laparoscopy or laparotomy because 
the presentation or clinical course was atypical; the 
two who did not have PID were removed from the 
study, for a total of 204 patients with the diagnosis of 
PID. | ' 

One hundred and two consecutive women with acute 
PID were seen at the University of Washington 
affiliated hospitals from July, 1972, through February, 
1978, and a second group of 102 consecutive women 
with acute PID were seen from January, 1974, through 
July, 1974. N. gonorrhoeae was recovered from the en- 
docervical or anal canal from 91 (45 per cent) of the 
204 patients with PID.* The remaining 113 were con- 
sidered to have nongonococcal PID, although a few 
had serologic or epidemiologic evidence of gonococcal 
infection. Over all, 32 per cent of patients with PID hád 
4 history of previous PID. A past history of PID was 
obtained from 37 per cent of those with nongonococcal _ 
PID and 25 per cent of those with gonococcal PID (not 
significant). 

The first comparison group consisted of 308 con- 
secutive sexually active women without PID who en- 
tered the Seattle King County Venereal Disease Clinic 
from February, 1972, through December, 1972. A sec- 
ond comparison group consisted of 399 consecutive 
sexually active women without PID or contraceptive- 
related complaints who attended the gynecology clinics 
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at the University of Washington Hospital and the Har- 


borview Medical Center from February, 1973, thr ough 
July, 1974. | 
Diagnostic culdocentesis and microbiological stud- 
ies. During the two study periods, a total of 62 culdo- 
centeses and 18 laparoscopies or laparotomies were 
performed. Most of thesé were carried out during 
the second study period when culdocentesis was per- 
formed on all consenting patients except for those who 
had a large adnexal abscess which could not be easily 
avoided. During the second study period, peritoneal 
fluid samples obtained by culdocentesis or operation 
were examined by Gram stain and aerobic and 
anaerobic cultures. Fifty-four of 66 fluid samples were 
turbid and contained polymorphonuclear leukocyte 
exudate considered indicative of peritonitis. Aerobic 
and/or anaerobic bacteria were isolated from 38 of the 
54 exudative fluid samples. A detailed analysis of the 
microbiological findings is presented elsewhere.! 
Comparative analysis of demographic factors and 
sexual behavior as risk factors. Each of the patients 
within the two PID groups and in the two comparison 
groups underwent standardized interviews concerning 
demographic data, sexual behavior, contraceptive 
practices, and reproductive history. Specimens from 
the endocervix, anal canal, and pharynx from each pa- 
tient were directly inoculated onto Thayer-Martin 
medium for recovery of N. gonorrhoeae. The PID pa- 
tients were compared to the venereal disease clinic and- 
gynecology control patients to detect differences be- 


tween the groups in demographic composition, sexual 
behavior, and reproductive history. 


Case-control matching for evaluation of contracep- 
tives as risk factors. In order to evaluate the role of 
contraceptive methods as independent risk factors 
which might influence the pathogenesis of PID, each 
PID patient was matched with a patient in the concur- 
rent comparison group with respect to age (by five-year 
age groups), race, marital status, presence or absence 
of gonococcal infection, parity (ever pregnant or nul- 
ligravid), and number of sex partners within the past 
six months (one to two, three to five, six to 10, or 
greater than 10 sex partners during the previous six 
months). | 

To allow for possible changes in contraceptive prac- 
tices from one study period to the next, PID patients 
seen during the first study period were matched with 
venereal disease clinic patients seen during the first 
study period, while PID patients seen during the sec- 
ond study period were matched with gynecology clinic 
patients seen during the second study period. The sec- 
ond comparison group was selected from gynecology 
clinic patients because significant differences had been, 
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Table I. Comparative analysis of risk factors in women with and without PID 







Factor 










Venereal disease 







Combined Gynecology 
control control controi 
subjects (707) ` subjects (308) subjects (399) 





Mean age (range) 22.9 (14-48) 21.9 (14-48) 23.7 (14-40) 
Married (96) 22 7 34 
Caucasian (96) 63* «0.01 73 83 65 
. SES (90) 
High 18 21 20 22 
. Middle 37 34 40 29 
Low 45 45 40 49 
Previously pregnant. (%) T] 63 46 75 
. Previous induced abortion (%) . 80 23 23 22 
Previous spontaneous abortion (96) 2] 17 21 13 
Age at first intercourse (mean) 16 17 17 T 
Intercourse avoided with menses (96) 64 «0.0005 46 46 * 
Frequency of intercourse per week (96) 
09 7^7 49 51 5] t 
3-5 39 37 37 t 
>5 19 12 12 T 
No. of sexual partners in last six months(90) —— ` 
0-2 68 77 66 86 
>2 m l 32 23 34 14 
Previous gonorrhea (%) 37 <0.005 26 27 f 25 
Contraceptive method (96) 

, Intrauterine device 30 .«0.0005 >` 15 10 19 
Oral contraceptives 23 «0.0005 39 46 35 
Mechanical 4 8 8 8 
Tubal ligation 1.5 «0.05 5 2 8 
Hysterectomy C l Ad 0.2 
Rbythm ` 0.5 iz 2 l 
None 4] «0.005 . 30 - 29 30 


*'The non-Caucasian PID patients included 68 black, seven American Indian, and one Oriental woman. 


Maiora lon not obtained. 


observed between PID patients and venereal disease 
clinic patients in contraceptive usage during the first 
study period, and we wished to determine whether 
similar differences existed in contraceptive usage be- 
tween PID patients and gynecology clinic patients who 
were seen at the same hospitals. | 

The frequency of previous spontaneous or induced 
abortion was similar in the PID and comparison 
groups. Nonetheless, 157 patients who were matched 
for all parameters noted above were then further 
matched for both spontaneous and induced abortion 
because previous induced abortion was correlated with 
PID in a previous study by Targum and Wright.’ 

‘An attempt was made to further match PID and 
comparison patients according to socioeconomic status 
(SES) ‘which was estimated according to census tract 
areas of residence in Seattle. 3 [t was possible to match 
73 patients and control subjects for all parameters 
noted above and, in addition, for SES. 

Statistical methods. The Yates correction of the chi 
square test and the Student's t test were used for most 
státistical analyses, except that the Mann-Whitney test 
was used to analyze the menstrual history, SES, and 


sexual partner data. The Mantel-Haenszel estimate 
was used for the analysis of relative risk? 


Results 


Demographic composition, sexual behavior, and 
venereal disease history of PID patients and two com- 
parison groups are presented in Table I. PID and 
comparison patients were similar in mean age, marital 
status, SES, and most aspects of sexual behavior. These 
similarities remained when patients and control sub- 
jects were further grouped according to the presence 
or absence of gonococcal infection. N. gonorrhoeae was 
recovered from 91 (45 per cent) of 204 patients with 
PID, 106 (34 per cent) of 368 in the venereal clinic 
group, and 32 (8 per cent) of 399 in the gynecology 
clinic group. PID patients with gonorrhea and com- 
parison patients with uncomplicated gonorrhea were 
similar as to mean age, marital status, SES, and sexu- 
al behavior; similarly, there were no differences in 
these parameters among nongonococcal PID patients 
and comparison patients without gonorrhea or be- 
tween gonococcal and nongonococcal PID patients. Al- 
though more PID patients than comparison patients 
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Table II. Contraceptive method used by 173 patients with PID and control subjects matched for age, race, 
marital status, previous pregnancy, number of sex partners, and presence or absence of gonorrhea 
























| Period 1(7172-2173) | I | Period 1 (7172-2173) | 172-2173) Period II (1 | Period (1174-7174) | | Period (1174-7174) | Total of both periods 

GC Contraceptive PID (No. = 40) VD PID (No. = 24) GYN PID (No. = 64) VD and GYN 
culture method (96; (36) (%) (%) (%) (%) 
Positive IUD 23 f 9 
BCP 28 (<0.05) 5 m («:0.025) Ps 2 (<0.001) 52 
Mechanical 0 5 4 4 2 5 
Tubal lig. 3 8 4 4 3 6 
Hysterectomy 0 0 0 0 0 0 
Rhythm 0 3 0 0 0 2 
None 48 («:0.05) 2 54 33 50 («:0.025) 27 

PID (No. = 46) PID (No. = 63) GYN PID (No. = 109) VD and GYN 
(%) ( 76) (90) (%) (%) 
Negative IUD 20 4 41 («0.01) 17 32 (<0. 091) 12 
BCP 35 43 19 30 26 36 
Mechanical 7 11 5 14 6 13 
Tubal lig. 0 2 2 6 I 5 
Hysterectomy 0 2 Q 0 0 l 
Rhythm 0 9 0 E. e 5 
None 39 28 33 29 

VD PID (No. = 87) GYN | PID (No. = 173) VD and GYN 
(%) (%) CR) (96) (76) 
Total IUD 21 (<0.025) 7 = 87 («0.005) 29 (<0.005) 1] 
No. BCP 31 48 17 («0.01) 36 24 (<0.001) 42 
Mechanical 3 8 5 li 4 10 
Tubal lig. l 5 2 6 2 5 
Hysterectomy 0 l 0 0 0 l 
Rhythm 0 E 0 l 0 3 
None ..43 2€ 39 31 41 («0.025) 28 


GC =N. gonorrhoeae; BCP = oral contraceptives; mechanical = condom, diaphragm, and/or vaginal foam; tubal lig. 
ligation; PID — pelvic inflammatory disease; VD — venereal disease clinic patients; GYN-gynecology clinic patients. 


had previously been pregnant, the difference reflects 
the high number of nulliparous venereal disease clinic 
patients. Gynecology clinic patients had the same rate 
of previous pregnancy as PID patients. Among those 
previously pregnant, the mean number of pregnancies 
was similar for the PID (2. D) and comparison (2.4) 
groups (not significant). 

The percentage of patients who were non-Caucasian 
was higher for the group with gonococcal PID (46 per 
cent) than for those with nongonococcal PID (30 per 
cent) (p « 0.05) or for the total patients in the com- 
bined comparison groups with uncomplicated gon- 
orrhea (29 per cent) or without gonorrhea (27 per 
cent). Therefore, the following analyses were per- 
formed separately for Caucasians and non-Caucasians, 
to detect possible risk factors which were independent 
of race. | 


Nongonococcal PID in Caucasians was found to be 


correlated with a past history of gonorrhea. A past his- 
tory of gonorrhea (with or without PID) was elicited 
from 29 (37 per cent) of 79 patients with nongonococ- 


. V à 
A 
. 


= tubal : 


cal PID and 91 (22 per cent) of 416 patients without 
gonorrhea (p < 0.01). There was no difference in past 
history of gonorrhea between other possible combina- 
tions of comparison groups. 

To test the hypothesis that intercourse during men- 
struation might contribute to the introduction of bac- 
teria into the endometrial cavity with resultant PID, 
patients were asked if they avoided intercourse during 
menstruation. The hypothesis was not confirmed, as a 
higher proportion of PID patients than venereal dis- 
ease clinic patients avoided intercourse during men- 
struation. One hundred and sixty-six (46 per cent) of 
363 Caucasian and 91 (80 per cent) of 114. non-Cau- 
casian women said they avoided intercourse during 
menstruation (p « 0.0005), but within each racial cate- 
gory the same proportion of PID and venereal disease 
clinic patients avoided coitus at this time irrespective 
of whether or not gonorrhea was recovered. 

The frequency of intercourse for the PID and 
venereal disease clinic groups was not significantly dif- 
ferent. Patients with gonococcal PID had the same fre- 
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Table III. Contraceptive method used by 157 patients with PID and control subjects who were matched as in 


Table II and further matched according to history of spontaneous and induced abortion 


GC culture positive (. No. z 53) GC culture negative (No. = 104) 


idt 


— Total (No. = 157) 


Control 


Contraceptive PID Control - PID .. Control PID 
method (90 | pValue subject (96) ` | (976) | pValue subject /96) | (96) pValue |' subject( 1) 
IUD 21 «0.0005 . li 29 <0.0005 10 
BCP 23 <0.005 p » 37 26 «0.005 . 43 
Mechanical 2 4 4 13 3 «0,025 . 10 
Tubal ligation PA 2 ] 5 J Ae. 4 
Hysterectomy 0 0 0 l 0 " : l 
Rhythm 0 2 0 5 = 0 i 4 
None 53 <0.025 28 35 <0.05 29 


quency of intercourse as did those with nongonococcal 
PID. When patients from the PID and venereal disease 
clinic groups were combined, the mean frequency .of 
intercourse was 2.8 times per week for Caucasians and 
2.3 times per week for non-Caucasians (p < 0.0], 
Mann-Whitney test). When Caucasians and non- 
Caucasians were analyzed separately, within each cate- 
gory there was no significant difference between the 


PID patients and the comparison patients in-the mean ` 


number of sex partners during the previous six 
months. The number of sex partners during the previ- 
ous six months was not significantly different for those 
‘with gonococcal PID than for those with nongonococ- 
cal PID, for both Caucasians and non-Caucasians. 

As shown in Table I, contraceptive practices differed 


2 significantly between PID and comparison groups. PID 


patients were more likely than comparison patients to 
be using intrauterine contraceptive devices (IUD's) or 
no contraceptive method but were less likely to be 
using oral contraceptives or to have had tubal ligation. 
Use of IUD's or oral contraceptives was unrelated to 
marital status among both the PID and control pa- 
tients, although 18 (9 per cent) of 191 married women 
in both groups compared to only 29 (4 per cent) of 720 
unmarried women had had tubal ligation or hysterec- 
tomy (p< 0.01) and 12 per cent of the married 
women and only 5 per cent of unmarried women used 
mechanical contraceptive methods (p < 0.005). Nulli- 
gravid women were less likely to be using IUD's (28 of 
325 or 9 per cent) than gravid women (140 of 586 or 24 
per cent) (p « 0.0005) and more likely to be using no 
contraceptive method (38 per cent) compared to gravid 
women (29 per cent) (p < 0.025). Among nulligravid 
women, 11 (18 per cent) of 60 with PID compared to 
17 (6 per cent) of 265 without PID (p « 0.01) were 
using IUD's; among previously pregnant women, 50 


(35 per cent) of 144 with PID compared to 90 (20 per > 


cent) of 442 without PID (p « 0.001) were using IUD's. 
Thus, IUD use was increased threefold in nulligravid 


29 41 


women with PID and 1.7-fold among those who had 
previously been pregnant. . 

Contraceptive methods were not significantly related 
to race, history of previous gonorrhea or previous PID, 


SES, number. of sexual partners, or frequency. of inter- 


course. IUD's were used by 30 per cent of Caucasian 
patients with PID versus 14 per cent of Caucasian pa- 
tients without PID (p < 0. 0005) and by 30 per cent of 
non-Caucasians with PID versus 18 per cent of non- 
Caucasians without PID (p < 0.05). Tubal ligation had 
been performed in 1.5 per cent of patients with PID 
and 5 per cent of the comparison group (p < 0.05), 
supporting the general impression that tubal ligation 
protects women from developing PID. To further test 
the relationship of contraceptive use to PID, patients 
with. PID were matched with control subjects from the 
two comparison groups. = 
Case-control matching for analysis of contraceptive 
methods. The contraceptive methods used by PID pa- 
tients and their matched control subjects are analyzed 


according to the period of the study and the results of 


endocervical cultures for N. gonorrhoeae in Table II. It 
was possible to match.86 PID patients with venereal 
disease clinic patients during the first study period and 
87 PID patients with gynecology clinic patients during 
the second study period. Matched control subjects were 
found for 109 of 113 patients with nongonococcal PID 
but for only 64 of 91 patients with gonococcal PID 


. because of the relatively small numbers of gynecology 


clinic patients with gonorrhea. 

Among the total group of 173 PID patients and 
matched control subjects, an IUD was used by 29 per 
cent of women with PID but by only 11 per cent of 
women without PID (p « 0.0005). IUD use was shown 
to be significantly increased only among women with 
nongonococcal PID when compared to matched non- 
PID control subjects without gonorrhea (p < 0.001), al- 
though the rate of IUD use was similarly higher among 
the smaller number of women with gonococcal PID 
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Table IV. Contraceptive method used by 73 patients with PID and control subjects scho were matched as in 


Table III and further matched according to SES 


GC culture positive (No. = 26) 









GC culture negattve (No. = 47) 






Total (No. = 73) 







Contraceptive PID Control PID Control PID Control 

method (%) p Value ( 99) (96) . p Value ( 96) ; (96) | p Value ( 96) 
IUD 12 8 38 «0.005 11 29 «0.01 10 
BCP 27 «0.05 62 a2 34 30 44 
Mechanical 4 4 4 13 4 l 10 
Tubal ligation 4 0 7 0 4 l 3 
Hysterectomy 0 0 0 0 0 0 
Rhythm 0 4 0 9 0 7 
None 54 «0.05 23 26 30 36 27 


than among their matched control subjects who had 
gonorrhea (p = 0.06). Thus, the higher rate of IUD 
use among PID patients was demonstrated during both 


study periods, with two different control groups. 


Oral contraceptive use was significantly lower among 
PID patients (24 per cent) than among the match con- 
trol subjects (42 per cent). It was interesting that the 
lowest rate of oral contraceptive use was seen among 
women with gonococcal PID and the highest rate was 
among women with uncomplicated gonorrhea. This 
raises the question as to whether oral contraceptive use 
protects women with gonorrhea from developing PID. 
The number of matched patients using rhythm or me- 
chanical contraceptive methods was too small for statis- 
tical comparison, but only three (2 per cent) of the PID 
patients had undergone tubal ligation, compared to 
nine (5 per cent) of their matched control subjects. 
This is consistent with the concept that tubal ligation 
decreases the risk of PID. Gonococcal PID patients 
were more likely than control subjects with uncompli- 
cated gonorrhea (p « 0.025) to be using no contracep- 
tive. This could reflect a correlation of gonococcal PID 
with poor health care attitudes. No such correlation 
was evident when nongonococcal PID patents were 
compared to control subjects without gonorrhea. 

To further evaluate the relationship of IUD use to 
PID, the analysis was limited to women using some 
form of contraception other than tubal ligation or hys- 
terectomy, and women using no contraception were 
excluded. Among the remaining patients, 50 (50 per 
cent) of 99 PID patients and only 19 (17 per cent) of 
114 control subjects were using IUD's (p. « 0.0005). 
When women using oral contraceptives were excluded, 
among the remaining patients, IUD's were used by 50 
(88 per cent) of 57 with PID and 19 (45 per cent) of 
their 42 matched control subjects (p < 0.0605). 

It was possible to further match one hundred and 
fifty-seven patients for history of previous spontaneous 
or induced abortion (Table IIT). IUD usage and the use 


~~“ 


a 


of no contraception’ were significantly more common 
among PID patients than control subjects, while con- 
trol subjects were more likely to be using oral con- 
traceptives or mechanical methods (significant). 

It was possible to further match 73 of the above 157 
PID patients and control subjects according to the es- 
timates of SES derived from the census tract of resi- 
dence? (Table IV). By this analysis, IUD use remained 
significantly correlated only with. nongonococcal PID, 
while oral contraceptive use showed a significant nega- 
tive correlation only with gonococcal PID, and the use 
of no contraceptive was significantly correlated only 
with gonococcal PID. Surprisingly, the difference be- 
tween PID patients and control subjects in rate of IUD 
use was lowest for those with low SES. IUD's were used. 
by one of ten control subjects and six of 10 PID patients _ 
with high SES, by two of 28 control subjects and eight 
of 28 PID patients with middle SES, and by four of 85 
control subjects and seven of 35 PID patients with low 
SES. The higher rate of IUD use among PID patients 
than among control subjects was true for all age 
groups. Of women «20 years old, 17 (24 per cent) of 


: 71 PID patients compared to seven (10 per cent) of 71 
control subjects used an IUD; in women 21 to 25 years 


old, 19 (28 per cent) of 69 PID patients and nine (13 
per cent) of 69 control subjects used an IUD; in women 
26 to 30 years old, 10 (42 per cent) of 24 PID patients 
and three (13 per cent) of 24 control subjects used an 
IUD; in women over 30 years old, four (44 per cent) of 
nine PID patients and none of nine control subjects 
used an IUD. 

To analyze the possibility that IUD use was related to 
PID because of some other primary covariable risk fac- 
tor such as age, marital status, frequency of inter- 
course, race, previous gonorrhea, or previous preg- 
nancy, the 204 PID patients were divided into eight 


. groups on the basis of presence or absence of IUD use, 


presence or absence of gonorrhea, and first-episode 
versus recurrent PID. These eight groups were similar | 


844 Eschenbach, Harnisch, and Holmes - 
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HMC PID cases (No.) UW PID cases (No.) 
Type of No. of IUD's No. of IUD's 
IUD purchased purchased Observed 
Dalkon Shield 979 13.2 14 1,480 6.3 6 
Lippes Loop 98 1.3 1 90 0.4 0 
Saf-T-Coil 108 1.5 l 60 0.3 ] 
CU-7 > 6 0.1 0 150 . 06 I 
1,19] 6 . 1,780 - 8 


Expected — No. of specific IUD's purchased x rate of PID for each hospital x0.33 (12 months of study + 36 months IUD's were 
purchased). HMC = Harborview Medical Center; UW = University of Washington Hospital. 


Table VI. IUD usage among 173 PID patients and 
their matched control subjects 


GC PID Non-GC PID 


Previously Pregnant 










Total PID 


Control 
subjects 






IUD+ a 5 8 .4 9 9 

IUD- 13 28 18 43 31 71 
Never Pregnant t i 

IUD+ 0 0 l 0 Í 0 

IUD— 1 16 8 27 9 43 
Total 

IUD- l 5 g. 4 10 9 


IUD-— 14 44 26 70 40 114 


Relative risk of PID in IUD users versus non-IUD 
users — ratio of discordant pairs. For total group there were 
40 pairs in which only the PID patient used an IUD and nine 
_ pairs in which only the control subject used an IUD. Thus, the 
relative risk = 40 + 9 = 4.4 (p < 0.001)? 


with respect to mean age, marital status, and frequency 
of intercourse. Only nine (39 per cent) of 98 women 
with recurrent gonococcal PID were Caucasian, while 
30 (71 per cent) of 42 with recurrent nongonococcal 
PID were Caucasian (p « 0.025). A history of previous 
gonorrhea was obtained from 26 (62 per cent) of 42 
with recurrent nongonococcal PID versus 15 (21 per 
cent) of 71 with a first episode of nongonococcal PID 
(p « 0.0005). Similarly, a previous history of gonor- 
rhea was obtained from 16 (70 per cent) of 23 with 
recurrent gonococcal PID versus 18 (26 per cent) of 68 
with a first episode of gonococcal PID (p < 0.001). This 
suggests that previous gonorrhea is a risk factor for 
subsequent development of nongonococcal PID as well 
as gonococcal PID. Neither race nor previous gonor- 
rhea was related to IUD use. A history of previous 
gonorrhea was obtained from 41 (36 per cent) of 113 
women with nongonococcal PID and from 138 (24 per 
cent) of 569 control subjects without gonorrhea (p < 


0.025). Gonococcal PID patients had the same rate of . 


previous gonorrhea, 34 (37 per cent) of 91, as controls 
with gonorrhea, 46 (34 per cent) of 137. 
- Clinical characteristics of IUD-associated PID. The 


«ag *. é t . 
e i e 


following clinical manifestations were assessed in com- 
paring PID patients with and without IUD's: duration 
of symptoms, temperature, peripheral white blood cell 
count per cubic millimeter, erythrocyte sedimentation 
rate (ESR), estimated diameter of adnexal swelling, if 
present, and severity of abdominal and adnexal tender- 
ness (rated separately 1+ to4+). Temperature > 100.8° 
F. was recorded in 13 (21 per cent) of 61 IUD users 
and 59 (41 per cent) of 143 non-IUD users (p< 
0.025). Fever was significantly less common for IUD 
users in both the gonococcal and nongonococcal PID 
groups. Among women with nongonococcal PID, ad- 
nexal masses 6 cm. or more in diamter were noted in 
14 (40 per cent) of 35 IUD users and in only 12 (15 
per cent) of 78 non-IUD users (p < 0.01). Adnexal 
masses = 6 cm. in diameter were present in 27 per cent 


of IUD users and 23 per cent of non-IUD users with 


gonococcal PID. 
The mean duration of lower abdominal pain at the 
time of presentation was six days for patients with 


'gonococcal PID and eight days for those with non- 
. gonococcal PID anad was unrelated to the presence or 


absence of an IUD. Among patients with nongonococ- 
cal PID, bacteria otaer than N. gonorrhoeae were seen 
on Gram stain of the peritoneal exudate and sub- 
sequently isolated from the peritoneal exudate from 
nine (47 per cent) of 19 IUD users and six (25 per cent) 
of 24 non-IUD users. Detailed analyses of the micro- 
biological findings are presented elsewhere.’ No other 
differences in clinical manifestattons were noted be- 
tween PID patients with and without IUD's. 

Hospitalization was considered necessary for 41 per 
cent of patients with IUD-associated PID and 25 per 
cent of the 143 patients with no IUD (p < 0.05). One of 
the criteria for hospital admission was-the presence of 
an adnexal mass = 6 cm. When only patients without 
adnexal masses are considered, 12 (30 per cent) of 40 
with.an IUD and 26 (22 per cent) of 116 without an 
IUD were admitted. 

Annual risk of PID in IUD users, in relation to type 
of IUD used. The mean duration of time the IUD was 
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‘Table VII. Comparison of risks of PID asccdd with each: contraceptive. nekod, as, calculated by the relative 





risk in matched pairs and by the odds ratio for the total study population. 





Contraceptive method 


IUD vs. No IUD ` . . 9.8 6.5 
IUD vs. BCP TEC ME 3.0 5:0 
IUD vs. M, T,H,R,$ aoe 3.0 10.0- 
IUD vys. None > l -`> 2.5 5.5 
BCP vs. No BCP aa "o. OQ 0.6 : 
BCP vs. M,T,H,R 0 2.0 
BCP vs. None 0.2 .. (505 . 
M,T,H,R vs. BCP, IUD, and None 0.3 200,3 = 
M,T,H,R vs. None OS & 4. os OS 


None vs. IUD, BCP, and M,T,H,R 2.5 ^ 13 


N.S. — Not significant. 


_ Relative risk 


|. GC. Non-GC 
PID | ° -PID- 





Nc I Odds ratiot 
s Total PID (204) + total 
pt comparison. group (707) pt 
4.4 «0.001 24 > «0.001 
(9d «0.05 30. « «0.001 
139.0. | «0.01 5.1 . . «0.001 
40 «001 . 1.4 N.S. 
«0.4 -. «0.001. 0.5 - «0.001 
2.0 NS. . 1.5 N.S 
0.3 «0.001 0.4 0.001 
0.3 «0.001 0.4 «0.001 
0.4 N.S. 0.3 <0.001 
1.7 <0.05 1.6 «0.01 


*Relative risk for matched pairs oo PID patients versus 173 contro subjects, matched, as described in Table VI)—ratio of 


discordant pairs. 


+Odds ratio calculated for total PID group (204 patients) versus otal comparison group M 07 patients) as described by Armitage. 


.1Probability calculated. 


$M,T,H,R = All patients using a mechanical method, bal ligation, hysterectomy, or the C TRM method for Pontiacs pign: 


in place prior to development of PID was 21.3 montis 


(range, two weeks to 72 months). The type of IUD in- 
place when PID developed was determined for 56 of 61. 


patients. Thirty-nine (70 per cent) had Dalkon Shields,* 


10 (18.per cent) had. Lippes Loops,t six (11 per cent): 


had Saf-T-Coils, t: and one (2 per cent) had a Cu-7.§ 

To estimate the minimum annual risk of PID associ- 
ated with IUD use, the number and typé of IUD's pur- 
chased at two of the University of Washington Hospi- 


tals, from 1971 through 1973, were determined. This. 


was considered to represent the maximum number of 
women at risk, if all had continued to wear the IUD's 
throughout the study period. The number of PID pa- 
tients in the present study who had IUD's inserted at 
one of these two hospitals, from 1971 through 1973, 
was considered to represent the minimum number of 
patients at risk who eventually developed PID, since 


some patients at risk who developed PID may not have 
. been referred for our study. | 


The mean number of IUD's purchased annually: 
from 1971 through.1973, was 395 per year at Harbor- 


view Medical Center. The first six consecutive months 


of each study period were selected for analysis. Sixteen 
women who had an IUD inserted at Harborview, from 


- 1971 through 1973, were seen for PÍD during the se- 


lected 12. months of the study. Therefore, the mini- 
mum annual rate of PID among Harborview IUD users 


+A. H. Robins Co., Richmond, Virginia. 
Ortho Pharm. Corp., Raritan, New Jersey. . 
tSchmid Laboratories, Little Falls, New Jersey. 
8G. D. Searle & Co., Chicago, Illinois. 


-N i 


` 


was 16/395 x 100 = 4.1 per cent. At the University of 
Washington Hospital, which serves a fewer number of 
lower SES ‘patients, the minimum annual PID rate in 
IUD users was 7/543 x 100 = 1.3 per cent. 

"To determine whether a particular type of IUD was 
associated with a disproportionate rate of PID, the 
number of each type of IUD purchased at Harborview | 
and University of Washington Hospitals, from 197] 


|. through 1973, was determined. The expected number 


of cases of PID at Harborview that would have been 
observed if each IUD had an equal rate of PID was 
calculated as the number purchased x0.041 (the over- 
all risk of PID in Harborview IUD-users) x 0.33 (repre- 
senting the 12 month study period + the 36 months 
that IUD’s were purchased). A -similar computation. 
was performed for the University Hospital experi- 


. ence. As shown in Table V. no type of IUD was asso- 


ciated with a disproportionate risk of PID, although - 
the number of IUD's other than Dalkon Shields was 
too small to permit statistical comparison. 

Relative risk of PID in IUD users versus non-IUD 


users. Among 173 matched pairs, there existed 40 
pairs (Table VI) in which the PID patient was using an 


IUD and the control patient was not using an IUD. 
Conversely, in nine matched pairs, the PID patient was 
not using an IUD and the control subject was using an 
IUD. In the remaining pairs, either both used IUD's or 
neither used IUD's. The ratio of 40/9 or 4.44 repre-. 
sents the relative risk (R) of PID in an IUD user over a 
non-IUD user (p < 0.001)?- Among previously preg- 
nant patients, the ratio was 31/9 or 3.4, angza 


never-pregnant women, the ratio was 9/0, Resting , S 
/ £^ 
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50% [e] Gonococcal (91) 


Nongonococcal (113) 


Day of Onset of Pain 






40% 
30% 


20% 


I0% 


Percentage of Patients 


30% ~ . mws Day Cultures Obtained 


20% 


IO% 





IS 21 22-2 Indeterminate 
Fig. 1. The relationship of the onset of pain and the tissue 
culture to the day of menstrual cycle among gonococcal and 


nongonococcal PID patients was determined. 


that the risk of PID caused by the IUD is greater for 


never-pregnant women. For the total group, the ratio 
for gonococcal PID was 14/5 or 2.8, and, for non- 
gonococcal PID, it was 26/4 or 6.5, suggesting that the 
IUD increased the risk of nongonococcal PID more 
than the risk of gonococcal PID. | 

The relative risk of PID associated with each specific 


` method of contraception is shown in detail in Table 


VII, along with a comparison of risk associated with 
each type of contraception as calculated for the entire 


. study group of 204 PID patients and 707 comparison 


patients by the odds ratio? method. It can be seen 
that the risk of both gonococcal and nongonococcal 
PID is greater for the IUD user than for the usér of any 
other method. 

If it is assumed that this higher risk of PID in IUD 
users compared to non—IUD users is attributable to the 
IUD per se (1.e., that the IUD caused the PID to occur), 
then the probability that the IUD caused the PID is 

1.00 
«444 | 
ciated PID. Since 29 per cent of women with PID in the 
present study used an IUD, then 0.77 x 29 per cent or 
22.3 per cent of the total cases of PID were attributable 
to IUD use. 

The total number of cases of PID occurring annually 
in the United States population is unknown, but data 
from the National Disease and Therapeutic Index 
(NDTT) study and from the Hospital Record Study’ of 
the Commission on Professional and Hospital Activities 
(CPHA) permit estimates which can be compared. The 


l = 0.77 in any given patient with IUD-assc- 


*  NDTI study records the clinical diagnoses made by 
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1,500 general practitioners and specialists during a 48 


hour period during each quarter of the year and from 
these estimates the total number of diagnoses made by 
all physicians in the United States. Thus, an estimated 
mean of 505,800 women? had diagnoses of either acute 
salpingitis and oophoritis or PID from.1970 through 
1974. This number does not include an estimated 
82,600 cases of salpingitis and oophoritis which were 
classified as chronic or of unqualified duration. The 
CPHA study’ samples 1.2 per cent of inpatient records 
per year from short-term-care general hospitals in the 
United States, and these data indicated that an esti- | 
mated mean of 161,186 patients with acute salpingitis ` 
and oophoritis or PID were hospitalized from 1970 
through 1973. This does not include an estimated 


' 60,278 cases of salpingitis and oophoritis classified as 


chronic or of unqualified duration. In our study, 60 (29 
per cent) of 204 patients were hospitalized. If this rate 
of hospitalization is representative, then it can be 
further estimated that 161,186 + 0.29 or 555,814 cases, 
of PID occurred annually from 1970 through 1973. 
Thus, data from both the NDTI and the CPHA study 
suggest that over 500,000 cases of PID have occurred 
annually in recent years in the United States. 

In the present studv, 200 (98 per cent) of 204 women 
with PID were from 14 to 34 years old. The annual rate 
(r) of PID among women 14 to 34 years old can be 
calculated by dividing the estimated annual number of 
women with PID (500,000) by the population of 
women in this age range, 36,637,000,* for a rate of 1.36 
per cent. 

Kahn and Tyler? have reported that between 1.6 and 
4.8 million women were using an IUD in 1973 and 
estimated the number to be approximately 3.2 million. 


With the assumption that these IUD users are between 


14 and 34 years old, the estimated percentage of 
women in the United States using an IUD (q) in 1973 
was 3,200,000 + 36,637,000 or 8.7 per cent. 

The annual rate of PID in the United States, r, 
equals the proportion of women who do not use an 
IUD times the rate of PID in the non-IUD users plus 
the proportion of women who use an IUD times the 
rate of PID among IUD users. The annual rate of PID 
among non-IUD users (P,) can be calculated from the 
equation r = (1 — q)P, + qRP,. Thus, P, equals 1.0 per 
cent and the annual PID rate among IUD users (RP) 
equals 4.44 per cent. i 

The total percentage of cases of PID in the United 
States population which is attributable to the IUD 
equals q(RP, — Po) +r or 22 per cent. This corresponds 
closely to the 22.3 per cent calculated to be attributable ' 
to the IUD in the present Seattle study. Thus, at the 
present rate of IUD usage (8.7 to 11 per cent) IUD's 
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are responsible for approximately 0.22 x 500,000 or 
110,000 PID cases per year in the United States. If the 
percentage of women 14 to 34 years old using an LUD 
were to increase to 20 per cent, while other factors re- 
mained constant, then it could be calculated that 50 
per cent of cases of PID occurring in the United States 
would be attributable to the IUD. 

Rendtorff and associates’ calculated that the direct 
medical costs of treating acute PID averaged $233 per 
case in. 1973. Thus, 110,000 cases of IUD-associated 
PID cost over $26 million in that year. If time lost from 
work and other indirect medical costs are included, the 
Cost of treating acute PID :ncreased to $402 per case. 
The inclusive cost of 110,000 case of IUD-associated 
PID would be $44 million in that year. 


Menstrual cycle. As shown in the upper part of - 


Fig. 1, the onset of pain occurred during the first week 
of the menstrual cycle in 48 (47 per cent) of 91 women 
with gonococcal PID. The frequency of pain onset 
among gonococcal PID patients dropped strikingly 
during the last two weeks of the cycle. In contrast to 
gonococcal PID patients, those with nongonococcal 
PID had the onset of pain distributed more evenly 
throughout the menstrual cycle (p < 0.01, Mann-Whit- 
ney test), although even nongonococcal PID patients 
also tended to have the onset of pain more often dur- 
ing menstruation and less often during the third week 


of the cycle. This pattern was unrelated to the method ' 


of contraceptive. 

Cultures for N. gonorrhoeae were positive slightly 
more often early in the cycle than late in the cycle as 
shown in the lower half of Fig. 1, but the distribution of 
the days in the cycle that positive cultures for N. gonor- 
rhoeae were obtained did not differ significantly from 
that of the days that negative cultures were obtained 
(p = not significant, Mann-Whitney test). Among 70 
patients with onset of pain during the first week of the 
cycle, N. gonorrhoeae was recovered from 34 (63 per 
cent) of 54 who appeared for culture examination dur- 
ing the first two weeks of the cycle and from 11 (69 per 
cent) of 16 who did not appear for culture until the last 
two weeks of the cycle. Thus, the stage of the menstrual 
cycle apparently did not influence the recovery of N. 
gonorrhoeae. 

IUD's 

Comment 

The purpose of this study was to determine possible 
risk factors associated with acute PID. This study dif- 
fered from many previous studies in that control sub- 
jects were cultured for gonorrhea and it was possible to 
match patients with control subjects for the presence or 
absence of gonorrhea, in order to distinguish factors 
which contributed to gonococcal as opposed to non- 
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gonococcal PID. In addition, all PID patients were ex- 
amined prospectively by 5ne physician according to a 
standard protocol. Of the various demographic fac- 
tors analyzed, only race correlated with gonococcal 
PID. The data suggest that gonorrhea is more likely to 
lead to clinically recognized PID in non-Caucasians 
than in Caucasians. A history of previous gonorrhea, 
menstruation, and certain contraceptive practices were 
also determined to be major PID risk factors. 

A history of previous gonorrhea was obtained 
significantly more frequently among women with 
either recurrent gonococcal PID or nongonococcal PID 
than among patients who were experiencing their first 
PID episcde. A history of previous gonorrhea was also 
more common among women with nongonococcal PID 
than among control subjects without gonorrhea. 

These data suggest that previous gonorrhea is re- 


‘lated to the development of subsequent PID. It is 


possible that unrecognized tubal damage occurs in 
gonorrhea even in the absence of clinically overt PID. 
Unrecogrized Fallopian tube damage might impair the 
bacterial clearance mechanism of the Fallopian tube 
which predisposes to the high rate of recurrent PID. 
We have observed recurrent PID in approximately 20 
per cent of the 204 women treated for acute PID in the 
present study (unpublished data). 

There was a striking association between menstrua- 
tion and the onset of pain in women with gonococcal 
PID, suggesting that gonococci spread from the cervix ' 
into the endometrial cavity during menstruation. The 
rate of recovery of N. gonorrhoeae during the menstrual 
cycle was related to time of onset of symptoms rather 
than to time of sampling, as was also shown by Falk and 
Krook.” In patients with nongonococcal PID, the onset 
of pain is less related to menses, suggesting either a 
different mechanism of infection or a longer and more 
variable latent period between endometrial/tubal con- 
tamination and the onset of pain for nongonococcal 
PID. 

In our population, PID was 4.4 times more likely to 
occur among women wearing IUD's than among 
non-IUD users. This rate depends upon the preva- 
lence of IUD usage, SES, whether or not patients had 
been previously pregnant, rate of nongonococcal PID, 
and alternative contraceptive methods. Others have 
calculated the risk to be three to nine times higher 
among IUD users than among non-IUD users.” ” " 
As Faulkner and Ory?? suggested, the relative risk may 
appear to be higher among hospitalized PID patients if 


PID patients with an IUD are more likely to be hos- 


pitalized than PID patients without an IUD. With the 
use of our criteria for hospitalization, patients using 


IUD's were, in fact, hospitalized more frequently than v, 


Ld 
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those not using IUD's, because patients with large ad- 
nexal masses were hospitaliz&d. Faulkner and Ory,” 

a study of patients seeking ambulatory care in Atlanta, 
found that.the risk of PID in IUD users was five times 
the risk in non-IUD users. In Targum. and Wright’s? 
study, also conducted in Atlanta, in which 80 per cent 
of patients were hospitalized, the relative risk of PID 
was increased ninefold in IUD users. 

Willson and Ledger! reported 11 episodes of PID in 
710 private and university patients using a Lippes 
Loop during 14,901 patient months arae incidence 
of 0.9 per cent), and Wilson and associates” reported 
43 episodes of PID in 623 indigent, predominantly 
black patients using a Margulies spira: during 5,606 


patient months (annual incidence of 9.2 per cent). This 


suggests either that IUD users of lower SES have a 
tenfold higher risk of PID than those of higher SES or 
that patients wearing the Margulies spiral had a higher 
risk of PID than those using the Lippes Loop. (It is of 
interest that in the latter study the annual incidence of 
upper genital infection was 7.3 per cent with the tailed 
Margulies spiral and 12.7 per cent with the nontailed 
Margulies spiral, although the duration of PI of 
the two groups was not comparable.) 


In the present study, no particular type of IUD was | 


associated with a higher risk of PID than other pes 
This agrees with the findings of Meade and associates!? 
and Kahn and Tyler." However, Dalkon Shields have 


` been associated with infection during pregnancy more 


often than other IUD's in the above studies. It is esti- 
mated that 39 per cent of the IUD's in use in 1973 were 
Dalkon Shields," which is a lower proportion than the 
70 per cent of patients with PID in our study; however, 
regional differences in IUD preference existed, and 
the rate of Dalkon Shield use in Seattle was high in 


1973. Westrom and associates!" found that the relative 


risk of PID was five times higher in IUD users than 
non-IUD users in Sweden, where the Dalkon Shield 
was not being used. | 

. Thus, the differences in risk of PID among IUD 
users observed by Willson and associates!^ 5 may have 
been related to SES. This concept is supported by the 
present study, in which the minimal annual incidence 
of PID among IUD users was 4.1 per cent among indi- 
gent patients and 1.8 per cent among University Hos- 
pital patients of varied SES. This probably reflects the 
fact that the over-all incidence of PID is higher among 
indigent patients, since the relative risk of PID in IUD 
users versus nonusers was actually highest in women of 
high SES, intermediate in those of middle SES, and 


lowest in those of low SES in the present study. None- 


theless, the total morbidity of PID attributable to IUD 


,. use is relatively higher among women of low SES. 


-— WU i 


August 15, 1977 
Am. J. Obstet. Gynecol. 


Until recently, any increased PID risk among IUD 
users was believed to exist only immediately after IUD 
insertion, and available data were not corsidered to 
show a definite relationship of the IUD to PID occur- 
ring later after insertion.!* Although it is possible that 
the highest risk of PID exists in the first two months 
after insertion, 1> ?? in our study as in others,” 1 18 
the IUD was usually in place several months prior :o 
the development of PID. An increased risk of PID 
among IUD users seemingly exists for prolonged 
periods, and Wrigh7? has shown that the cumulative 
rate of PID continues to increase from 12 months (5.1 


. per cent) to 30 months (8.9 per cent). 


The higher risk af PID caused by IUD use among 
nulhgravid women than among previously gravid 
women found in our study confirms the recent study of 
Westrom and associates? who found a 6.9 times in- 
creased risk of PID among nulligravid IUD users and a 
1.7 times increased risk among previously gravid IUD 
users. | 

Our study suggests that the IUD is a greater risk 
factor in nongonococcal than in gonococcal PID, al- 
though it may also be a risk factor in gonococcal PID.” 
In Sweden, the incidence of gonorrhea and of 
gonococcal PID is decreasing while the incidence of 
nongonococcal PID appears to be increasing in parallel 
with increasing use of the IUD for contraception, sug- 
gesting the IUD is replacing the gonococcus as a domi- 
nant cause of PID in that country.!? ?3 

: The clinical severity of IUD-associated PID has been 
considered mild'in most cases. Faulkner and Ory?? 
found fever was more common in IUD-associated cases 
than in non-IUD-associated cases, but the reverse was 
true in the present study. The discrepancy is unex- 
plained. 

Despite the lower rate of fever in our study, the clini- 
cal severity of IUD-associated PID, based on abdominal 
and adnexal tenderness, and elevated white blood cell 
count and ESR, was as severe as that of non-IUD- 
associated PID. The increased frequency of adnexal 
masses in patients with nongonococcal IUD-associated 
PID versus the remaining patients with nongonococcal 
PID is consistent with the findings of Goldman? and 
with two recent reports of IUD-associated adnexal 
abscesses.?*: ?” Most patients in these reports had ovar- 
ian abscesses, often unilateral. In our studv, however, 
unilateral adnexal masses =6 cm. were recorded in 12 
(57 per cent) of 21 IUD users and in 15 (56 Der cent) of . 
27 non-IUD users. There were no significant differ- 
ences between gonccoccal and nongonococcal cases of 
PID in unilaterality or frequency of adnexal masses. 

Westrom and associates” found that oral contracep- 


tives were used significantly less often by women with 
9 
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PID than by control subjects. Faulkner and Ory! and 
Wright and Laemmle?? have also noted lower rates of 
oral contraceptive use among PID patients than among 
control subjects. In the present study, oral contracep- 
tive use was significantly lower for patients with 
gonococcal PID than for control subjects with 
gonorrhea but was not sigrificantly lower for women 
with nongonococcal PID than for control subjects 
without gonorrhea. This suggests that oral contracep- 
tive use may decrease the risk of developing PID 
among women with gonorrhea. However, the data 
presented in Tables II to IV are subject to other in- 
terpretation. For example, in Table IV, if patients 
using IUD’s are excluded, there are two figures which 
sand out—the 62 per cent incidence of oral contracep- 
tive use among control subjects with uncomplicated 
gonorrhea, versus 34 per cent in control subjects with- 
out gonorrhea (p « 0.05), and the 54 per cent inci- 
dence of no use of a contraceptive method among PID 
patients with gonorrhea. It is conceivable that oral con- 
traceptive use increases the risk of uncomplicated 
gonorrhea (we do not believe any study has adequately 
addressed this question) among the control subjects, 
while among women with gonococcal PID the low rate 
of oral contraceptive use is actually secondary to the 
high percentage who use no contraception. Use of no 
contraception among sexually active women could re- 
flect poor health care attitudes which somehow con- 
tribute directly to a high risk of PID among women 
with gonorrhea. For example, women who contract 
gonorrhea which is asymptomatic at first might not 
seek treatment when milder symptoms of gonorrhea 
appear or when told by a sex partner they have 
gonorrhea and may, therefore, be a greater risk of de- 
veloping PID. The percentage of black women is 
higher among PID patients with gonorrhea than 
among control subjects with uncomplicated gonorrhea; 
this could also be related in part to health care behavior 
since Darrow” has reported that the average time 
elapsed from onset of symptoms of gonorrhea until 
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removal of the IUD. Further studies should be ad- 
dressed to this important question, in patients who do 
develop PiD as well as in those who have not had overt 
PID. 

As Kahn and Tyler? have discussed, the risk of 
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Free testosterone concentration in serum: Elevation is 


the hallmark of hirsutism 


JOHN D. PAULSON, M.D. 
DAVID W. KELLER, M.D. 
WALTER G. WIEST, Pu.D. 
JAMES C. WARREN, M.D., Pu.D. 


St. Louis, Missouri 


A simple, reliable procedure for quantitating the concentration of free (not protein bound 
and thus biologically active) testosterone in serum has been applied to normal and hirsute 
patients. Each of 32 hirsute women studied had a significantly elevated level of free 
testosterone (that is, more than two standard deviations above the mean of that found in 
normal women), although half of them had a total serum testosterone level within normal 
limits. Suppression of free testosterone to within normal limits could be accomplished by 
dexamethasone alone in 47 per cent of the hirsute group. In the remainder of the hirsute 
group, suppression of free testosterone to within normal limits could be accomplished by 
addition of Enovid-E. Use of free serum testosterone concentration is clearly superior to the 
use of total serum testosterone concentration for the identification and rational therapy of 
simple hirsutism. (AM. J. OBSTET. GYNECOL. 128: 851, 1977.) 


THE PROBLEM or deciding whether a given woman 
is hirsute is compounded by ethnic differences. For 
example, Oriental women have lighter hair growth 
than Caucasian women, yet it has been shown that this 
is due to a genetic predisposition rather than differ- 
ences in hormone production.’ Further, clinical expe- 
rience discloses patients who start with simple hir- 
sutism and progress to clear-cut virilization, suggesting 
that both disorders result from androgen overproduc- 
tion, the difference being one of degree. 

Biological intuition suggests that any woman who has 
significantly more hair on her-body than do her ethnic 
peers is probably overproducing androgen from some 
source. The problem has been the lack of a laboratory 
test that clearly correlates with hirsutism. In cases of 
virilization, evidence of androgen overproduction can 
be provided by the evaluation of base-line urinary 17- 
ketosteroids, blood testosterone, and cortisol levels fol- 
lowed by suppression and stimulation tests. Such test- 
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ing generallv allows one to delineate congenital adrenal 
hyperplasia, Cushing's syndrome, ovarian tumor, and 
adrenal tumor, 


Testosterone production rates are increased in hir- 


sute women and correlate with the degree of hirsutism 
found clinically.” ? Testosterone metabolic clearance 
rates are also significantly elevated in hirsute women 
Nevertheless, infusion of radioactive isotopes for these 
studies is cos:ly and time consuming. Studies of serum 
testosterone reveal that mean concentrations in hirsute 
women are significantly higher than those in normal 
women, but there is frequently overlap in individual 
values so that many hirsute women have normal total 
testosterone. levels." * It is now known that more than 
90 per cent of circulating testosterone is bound to a 
specific B-globulin," ê testosterone-estrogen-binding 
globulin: (TEBG), the concentration of which is in- 
creased by estrogen” ? and appears to be decreased by 
androgens.” ? Thus, a woman in whom biologically ac- 
tive blood androgen levels are elevated and TEBG 
levels and total blood testosterone are lowered tends to 
be more normalized as a result. 

Since studies have indicated that it is the circulating 
free steroid that is biologically active,'? this study was 
conducted to explore whether determinauon of free 
(unbound) serum testosterone would allow one to dis- 


tinctly separate hirsute from nonhirsute women and e 
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Fig. 1. Free testosterone values of Group | patients (hirsute 
patients who had suppression of free testosterone by dexa- 
methasone) before (B) and after dexamethasone suppres- 
sion (Rx-D). Solid line represents mean value of normal pa- 
tients; dashed line represents two standard deviations from 
the mean. 

evaluate biochemically the effect of adrenal and ovar- 
ian suppression. In the absence of such a biochemical 
method, it has been necessary in the past to use clinical 
signs (improvement of hirsutism or acne and regu- 
larization of menstrual periods—the latter obviously 


.invalid when contraceptives are used) to decide 


whether a specific suppression therapy is effective and 
appropriate. The long interval required for regression 


of hair growth, even with adequate suppression, has 


detracted greatly from such a protocol. 

We studied 32 hirsute women. Each was shown to 
have a significantly elevated serum free testosterone 
level (that is, a level two standard deviations above the 
mean for a normal group). Suppression to within nor- 
mal limits was accomplished in all patients with either 
dexamethasone alone or a combination of dexa- 
methasone and Enovid-E. These results indicate that 
determination of serum free testosterone provides an 
accurate biochemical evaluation of the hirsute woman 
and a valuable tool to monitor the effectiveness of 
therapy. 


Material and methods 


Hirsute patients were from 11 to 39 years of age. All 
complained of mild to severe hirsutism. All (indepen- 
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dent evaluation by the three clinicians) demonstrated 
more hair growth on the face, breast, or abdomen than 
expected among their ethnic peers. Some patients also 
displayed acne and menstrual irregularity, but none 
was virilized. Control subjects were 16 volunteers with 
regular menstrual periods, premenstrual molemina, 
no- hirsutism, and, in several instances, basal body tem- 
perature records which indicated ovulation. Although : 
the work of Abraham" has clearly shown that there is. 
variation in total blood testosterone throughout the 
menstrual cycle, no effort was made to regulate the 
time of the cycle at which blood samples were drawn. 
This was done intentionally to determine if the use of 
random samples permits the biochemical differentia- 
tion of hirsute women from normal subjects. Antecubi- 
tal venous blood (15 ml.) was drawn between 0900 and 
1200 hours from all patients. 

Base-line samples were drawn prior to the adminis-: 
tration of medications. Dexamethasone (1 mg.) was 
given every six hours for three days to control patients. 
Hirsute patients were given the same regimen or, al- 
ternatively, each received | mg. at bedtime for 30 days. 
Following treatment, blood was obtained for analysis. 
Hirsute patients were given. additional treatment of 1 
mg. of dexamethasone at bedtime for the next 20 days 
plus one Enovid-E tablet daily. Following this treat- 
ment a third blood sample was collected. Statistical 
analysis was accomplished by use of the Student's t test. 
The statistical analysis of the suppression data was 
done with the use of the paired Student’ t test. 

1,2,6,7-H-Testosterone (85 Ci per mole) and 1,2- 
3H-dihydrotestosterone (DHT) (40 Ci per mole) were 
purchased from New England Nuclear, Boston, Mas- 
sachusetts. Testosterone, dihydrotestosterone, dextran 
5-40, and the Tris-Cl buffer components were pur- 


- chased from Sigma Chemical Company, St. Louis, 


Missouri. Diethylaminoethyl (DEAE) cellulose filter 
paper discs (DE-81, 2.3 cm. in diameter) were pur- 
chased from Fisher Scientific Co., Pittsburgh, Pennsyl- 
vania. All other chemicals were analytic grade. 

Serum total testosterone was determined by radio- 
immunoassay with the use of a specific antibody gen- 
erated in sheep against lla-hydroxytestosterone- 
hemisuccinyl-bovine serum albumin as described by 
Wiest and associates.” 

TEBG was measured by two different methods 
which gave comparable results. The dextran-coated 


charcoal absorption method defined the serum TEB G~. 


concentration at which 50 per cent binding of a stan- 
dard quantity of *H-DHT occurred by Wiest and co- 
workers.” TEBG was also assayed by DEAE-cellulose 
filtration according to the method of Michaelson and 
Petra? as modified. Because of its simplicity, the 
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Fig. 2. Total testosterone values of Group I patients (hirsute 
patients who had suppression of free testosterone by dexa- 
methasone) before (B) and after dexamethasone suppres- 
sion (Rx-D). Solid line represents mean value of normal pa- 
tients; dashed line represents two standard deviations from 
the mean. 


DEAE-cellulose filtration method was preferred. Free 
testosterone was estimated from the concentrations of 
total testosterone and with the aid ofa programmable 
Hewlett-Packard calculator, Model 9810A.* Mathemat- 
ical treatment developed by Pearlman** is used in the 


program. 


Results 


Fach of the 32 hirsute patients had significantly ele- 
vated concentrations of serum free testosterone (that 
is, a value two standard deviations above the mean of 
the normal group), while only 44 per cent (14 of 32) of 
these hirsute women had concentrations of serum total 
testosterone which were significantly elevated above 
the mean of the normal group. While the statistical 


significante between the normal and hirsute groups for ' 
_—~ both free and total serum testosterone concentrations 


was p « 0.0005, the values expressed in Figs. l to 4 


leave little doubt that, when one considers a Specific , 


patient rather than a group, the concentration of free 


*Hewlett-Packard Co., Palo Alto, California. 
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Fig. 3. Free testosterone values of Group 2 patients (hirsute 
patients wko required dexamethasone and Enovid-E to sup- 
press £ree testosterone) before (B), after dexamethasone sup- 
pression (Rx-D), and after dexamethasone plus Enovid-E 
suppression (Rx-D + E). Solid line represents mean value of 
norma] patients; dashed line represents two standard devia- 
tions from the mean. 


serum testosterone correlates better with the presence 
of hirsutism (Table I). 
Two classes of patients could be identified within 


the hirsute group on the basis of response to suppres- 


sion with dexamethasone alone or a combination of 
dexamethasone and Enovid-E: those whose free testos- 
terone values fell to within normal limits following 
dexamethasone therapy (Group 1) and those who 
required a combination of dexamethasone and Enovid- 
E (Group 2) for suppression to normal. Mean total and 
free testosterone values of both groups shown in Table 
I were elevated significantly above those of the normal 
subjects (p « 0.0005). The mean free testosterone 
value of Group | appeared to be lower than that of 
Group 2, but the difference was not significant. 

After suppression with dexamethasone, free testos- 
terone determinations fell to normal in 15 of the 32 
hirsute patients (47 per cent). Fig. 1 graphically dem- 
onstrates the individual free testosterone values of 
these patients in Group 1. All had elevated base-line 
values which suppressed to within the normal range. It 
can ke seen that over half of these individuals had ini- e, 
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` plus Enovid-E (p < 0.0005). Results of effect of sup- 


18 | | pression on the TEBG are shown in Table II. 

16 ( | | Case reports | | e 

14 VA Case 1. In this patient, a 17-year-old nulligravid 
| | | white girl, menarche began at age 13. Menstrual 
12 periods were reported to be irregular, occurring at 
ii : three to nine-month intervals. Progressive increase in 


facial hair was noted during the previous two years. 


A | Urinary 17-ketosteroid and 17-hydroxycorticoid levels 


T: AS X ' were normal. Serum luteinizing hormone (LH) and 
ui ARX. Ce VB vesper follicle-stimulating hormone (FSH) were 25 m.I.U per 
DA ‘SEN PN AE 5m | R 


milliliter and 15 m. I.U per milliliter, respectively. After 


TOTAL TESTOSTERONE ng/ml 
x. 


Th uum cu 
ii Se WA SA . one year of Demulen administration, the patient noted - 
04 EE ~ — SA | a regression in hirsutism from "one dollar's worth to 
“SSS twenty-five cents’ worth.” Treatment and testosterone 
02 SS levels are shown in Table III. l 
Da Case 2. This patient was a 17-year-old nulligravid 
Rx- D+E white girl with menarche at age 12. Menstrual periods 
| occurred every two to three months until age 14, fol- 
Fig. 4. Total testosterone values of Group 2 patients (hirsute  Jowed by eight months of amenorrhea. She had noted 


patients who required dexamethasone and Enovid-E to sup- 
' press free testosterone) before (B), after dexamethasone sup- 
pression (Rx-D), and after dexamethasone plus Enovid-E 


progressively increasing facial hair and acne. She had 
withdrawal bleeding from progesterone. Examination 
suppression (Rx-D + E). Solid line represents mean value of demonstrated N RRR enlargement, Urinary 17- 
normal patients; dash line represents two standard devia- ketosteroid and 17-hydroxycorticoid levels were nor- 
tions from the mean. mal. The patient continued to receive dexamethasone 
^ for nine months, during which time menstrual periods 
were regular, she demonstrated subjective signs of 
ovulation, and basal body temperature curves were 
biphasic. She described facial hair and acne as over 90 
per cent improved. Results àre shown in Table IV. 
Case 3. This patient was a 24-year-old. nulligravid 
white woman. Menarche occurred at age 13 with sub- - 


tial total testosterone values within the normal range, 
and all were within normal limits after suppression, as 

ares shown in Fig. 2. 
- Fig. 3 illustrates the changes in serum free testos- 


terone values for patients in Group 2 observed after sequent periods every two to three weeks. At age 20 she : 
dexamethosone therapy followed by combined dexa- began oral contraceptives to regulate menstrual peri- 
methasone-Enovid-E suppression. Only after com- ods. On discontinuing them 18 months later, she was 
bined treatments were free testosterone values lowered amenorrheic for seven months and required. proges- 
to within normal limits. Total testosterone values for: tational agents to induce withdrawal bleeding. She 
this group, given in Fig. 4, remained outside the nor continued to have irregular, bleeding at the time when 
mal range throughout the combined treatments in she was seen in our office. At that time she also had 2+ 


acne and mild facial and body hair which had slowly 
increased over a period of séveral years. Ovarian size ' 

` was thought to be at the upper limits of normal. Uri- 

nary 17-ketosteroid and 17-hydroxycorticoid levels 

: , were normal. Serum LH and FSH values were 28 and 
10 m.I.U per milliliter, respectively. After one year of. | 


several instances. - , | 
Fight of the 16 normal subjects participating in this 
study were also given dexamethasone which decreased 
, both total and free testosterone levels (total testos- 
terone, 0.39 + 0.08 to 0.21 + 0.07 ng. per milliliter; 


free testosterone, 6.63 + 1.69 to 3.84 + 1.76 pg per . suppression, the patent stated that hair and acne were 
milliliter) without significantly changing the TEBG 50 per cent less. Results of treatment are shown in 
concentration (7.88 + 2.99 x 107*M to 7.49 + 3.12 x - Table V. 
107?M). Patients in Group 1 who responded to 
` $ . 
dexamethasone therapy with decreased free testos- Comment . | 
terone levels exhibited elevated TEBG values after Testosterone, the potent androgen in plasma, is ~~~ 
treatment (p < 0.05). However, TEBG concentrations secreted by both the adrenal cortex and,ovary. It is al- 
in the Group 2 patients remained relatively unchanged so produced by the peripheral conversion of plasma 
following treatment with dexamethasone alone. TEBG . precursors, predominantly 4-androstene-3,17-dione, .^ 
. concentrations of Group 2 patients were increased 320 ` which accounts for approximately 50 per cent of the 
P -* per cent following administration of dexamethasone , testosterone produced by the. normal woman.” 16 In 
- 7 E j a. : 
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Table 1. Testosterone levels in normal and hirsute women prior to therapy 






Normal women s E 16 


Free testosterone in serum 855 





TEBG 
(x 10 3MIL.) 


0.42, x: 0.15 - 4.9 * 1.2 8.2 + 3.0 

Hirsute women 32 0.79 + 0.37 15.5 + 10.6 5.5 + 3.8 
Group 1 Te) 0.78 + 0.42 13.8+ 6.0 5.1 x: 2.9 
Group? > SEM 17 0.80 x: 0.32 18.3 + 14.6 5.9 + 4.4 





Group | are women who later had suppressed levels during dexamethasone administration; Group 2 are women who later had 
suppressed levels during dexamethasone and Enovid administration. 


Table II. Effect of suppression on the TEBG 







Baseline 


Group (X 1075MIL.) 
Normal 8 7.9 x 9.8 
Group 1 e 15 5.1 + 2.9 

5.9 + 4.4 


Group? ; — 17 










After dexa- After dexametha- 

methesone sone and Enovid-E 
(X 107*MIL.) (x 107*MIL.) 

TIES 

7.8 + 5.5 22.2 £:13.1 

5.0 + 6.0 24.0 + 13.0 





women with abnormally high androgen production, 
only about 25 per cent of circulating testosterone is 


derived peripherally from androstenedione;*. the re- 


mainder is secreted directly from the endocrine glands. 


In such women, circulating concentration of total - 
serum testosterone is often not abnormally high be-' 


cause of a more rapid testosterone metabolic clearance 
rate. High circulating testosterone levels characteristic 


of pregnancy are accompanied by higher than normal 
concentrations of the testosterone-binding protein? ? 9 


^ 17-15 and thus are related causally to lower opes 


clearance rates.'* 7° Since increased androgenicity is 
not normally a characteristic of pregnancy, it has been’ 


concluded that only the unbound testosterone fraction 
is hormonally active. Thus, it is to be expected that 
hirsute women would demonstrate a closer correlation 
between circulating levels of freé testosterone and the 


manifestation of excess aridrogen. In the present study 
all women with significant hirsutism had elevated levels . 


of free testostérone. On the other hand, total testos- 
terone levels overlapped with. the normal range in 56 
per cent of the cases. 

After catheterization of the ovarian and adrenal 
veins of women. with simple hirsutism, Kirschtier and 
associates?! were.able to show that in the overwhelming 


majority mest of the testosterone was secreted by the | 
ovary. Despite the ovarian source, dexamethasone.’ 


suppression of plasma testosterone levels was noted in 
45 per cent of their patients and they postulated that 


those who-had suppressed levels on dexamethasone ` 
had milder forms of hyperandrogenism ^" * We have - 


observed that our hirsute patients in Group 1 in whom 
free testosterone levels were suppressed with dexa- 


Table III. Data for Case 1 













Totai 
testosterone 


(ng. Il.) 


Free 
testosterone 


(pg./ml.) 


] 30.0 
ud 33.0 










` Treatment 


Pricr to treatment 1. 
1 


Dexamethasone, | mg.: 
nightly x 30 days 
Dexamethasone, 1 mg 0.3 4.5 
nightly + Enovid-E, 
] daily x 18 days 
Discontinue dexamethasone, 0.4 4.1 
Demulen in cycles, 
3 mo. 


Table IV. Data for Case 2 









Total 
testosterone 


(ng./ml.) 


Free 
testosterone 






Treatment 


Prior to treatment 0.81 11.0 
Dexamethasone, 0.17 2.5 
I mg. nightly x 
30 days 


methasone alone did have lower mean free testos- 
terone values before treatment than those in Group 2 
who required a combination of dexamethasone and 
Enovid-E for free testosterone suppression. The dif- 
ference, however, was not statistically significant. 
Since the major source of secreted testosterone ap- 
pears to be the ovary, a simple explanation for the 
cause of dexamethasone suppression of free testos- 
terone is not readily apparent. One possibility is sug- 
gested by the observation that synthetic glucocorticoids 
inhibit ovulation in baboons,” but naturally occurring 


/ 
f 
e t 2 
: n 


em 


| Demulen 
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Table V. Data for Case 3 















.. Total Free 
testosterone festosterone 
Treatment (ng./ml.) (pg.iml.) 





Prior to treatment lal 18.0 
Dexamethasone, 0.5 7.9 
-1 mg. 4 times/ 
. day x 3-days 
Dexamethasone, 
I mg. nightly + 
Enovid-E, | daily 
x 19 days 


0.43 2.9 


0.25 2.0 
cyclically x ; 
3 months 





corticosteroids did not. Synthetic corticoids have also 
been shown to inhibit ovulation in normal women 
when administered on the first or second day of the 
menstrual cycle.24 Thus, a direct or indirect action of 
dexamethasone on the ovary is possible. While it has 
been suggested that glucocorticoids may influence 
gonadotropin secretion or the ovarian response to 
gonadotropin stimulation, compelling evidence on 
this point is lacking. However, it remains a possibility 
that dexamethasone acts to suppress ovarian testos- 
terone biogenesis either by acting directly on the ovary 
or indirectly through reduced gonadotropin release. 


_ Another possibility which we are currently investigat- 


ing is that there are two separate classes of ovarian 
hyperandrogerism. In the first (in which dexa- 
methasone has no effect) testosterone is snythesized 
in the ovary from acetate and/or cholesterol precur- 
sors. In the second, the óvary processes prehormones 
such as dehydroisoandrosterone, dehydroisoandros- 
terone sulfate, or androstenedione secreted from the 
adrenal cortex to synthesize and secrete testosterone as 
the product. In this latter instance dexamethasone 
suppression of adrenal function would be manifest as a 


- decreased ovarian secretion of testosterone. Adminis- 


tration of oral contraceptives would be expected to 
reduce testosterone secretion in both forms of the dis- 
order which appears to be the case? 

Estrogens increase the per cent binding? and the 
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TEBG level in plasma,” ?? while testosterone appears to 
suppress levels of TEBG.* ® !? Our observations are 
compatible with these reports. Dexamethasone had no 
significant effect on the TEBG concentration of nor- 
mal subjects and hirsute patients in whom free serum 
testosterone was not suppressed to normal. On the 
other hand, when dexamethasone suppressed elevated 
free serum testosterone concentration to normal, 
TEBG values increased significantly. Finally, Enovid-E 
caused striking increases in TEBG: 

Clinical management of the hirsute, patient involves 
customizing treatment for individual needs. If the hir- 
sutism 1s minimal, free testosterone only slightly ele- 
vated, and the patient concerned only with the irregu- 
larity of menses, it is reasonable to give only a monthly 
progestin and waich for progression. However, should 
acne or hirsutism be of major importance, then sup- 
pression of increased levels of. free testosterone -has 
proved beneficial in our experience: When free testos- 
terone is suppressed to normal with dexamethasone 
(0.5 or 1.0 mg. at bedtime) or a contraceptive agent (for 
therapy, we usually use Demulen), oily skin and-acne 
usually improve within 30 days. The effects on exces- 
sive hair are neither as quick nor as profound. Hir- 
sutism has generally improved or at least ceased to 
progress after eight to 10 months of therapy. When no 
significant improvement is seen with free testosterone 
suppressed to or below the mean of nonhirsute indi- 
viduals for an eight-month period, we advise removal 


: of the hair with a depilatory and have felt that it often 


returns incompletely or very slowly. In those patients 

in whom free serum testosterone is well suppressed to 

normal with dexamethasone, we have preferred it for 

long-term suppression because side-effects are minimal: 
and significant hypothalamic suppression does not oc- 

cur. Indeed, atter suppression of such patients for 

eight to 10 months, we stop the dexamethasone and 

they often have continued regular, ovulatory periods 

with normal free testosterone lévels for periods of 
three to 24 months. We have also rioted that after eight 

to 10 months of suppression with the contraceptive, 

free testosterone concentrations remain suppressed for 

variable time periods. 5 





REFERENCES ` 


1. Hamilton, J. B., and Terada, H.: Interdependence of ge- 
netic, aging, and endocrine factors in hirsutism, in 
Greenblatt, R. B., editor: Springfield, Illinois, 1963, 
Charles C Thomas, Publisher, pp. 20-47. 

2. Bardin, C. W., and Lipsett, M. B.: Testosterone and an- 
drostenedione blood' production rates in normal women 
and ‘women with idiopathic hirsutism or polycystic 
ovaries, J. Clin. Invest. 46: 891, 1967. 


3. Lipsett, M., Migeon, C. J. Krischner, M. A., and Bardin ~~, 
C. W.: Physiologic basis of disorders and androgen me- . 


tabolism, Ann. Intern. Med. 68: 1327, 1968. 
4. Rosenfield, R. L.: Plasma testosterone binding globulin 
and indices of the concentration of unbound plasma an- - 
 drogens in normal and hirsute subjects, J. Clin. Endo- 
crinol Metab. 32: 717, 1971. 
5. Pearlman, W. H., and Crepy, O.: Steroid-protein interac- 


, ^ d ey Ma "n k 4 t 
P. A e ‘ 4 a n ‘ 
C ENEE ~t t Ç 1 m Ue iiu i TM MEE I om ‘he mi : a o d um a on i i ded 
^ ` ^ r Me = ~ 
TN ta r % EETAS 4 RULES: more Ar A Meu Dod TN it e n » ai ote rt Hoan y * 
ut à “4 meee 2 Mers F - ¥ RY Fa v Tf ux EDU * Ya X 2 eo xU PY eo s =i x 2 ut tig 2 ' PEE 
' z n . i 4 Ex ein D hota 5. f k 1 fer yo f- 
. + : 
471 r , a y S. A ' E An nb di . ri LE weet tat ^- ey ae dir r A oy ^t 
^ r ` P $^ “pe > tae A csi $ a e: pt 9 Pee re + if baad P i Ny , M 
z h . z 
} } i T 1 rie d rt RA * Ny E Moat gea odi. icm s EE ' H . at xs z , i 1 
! r . aa * mE i [4 z X mg X at? i _¢ s ah fü A ` \ 
+ P 1 NL ». MP » "PE + ` 4 1 1 , {a A C S ] 5 * t: 
M if 
: ' Volume 128 Ua EP ` . i e testosterone in serum 85 
f 
Volume 128 . Ko "i ] Free testosterone in ser 7 

. T 
E 
E uu ‘ 


~A 


Number 8 ` "S "C IMMER V 


tion with particular jS RE to testosterone binding. by- 

human serum, J. Biol Chem 242: 182, 1967. x . i ; 

6. Pearlman, W. H,' Crepy, O., and Murphy," M.: 

Testosterone-binding levels in the serum of women dur- | 

ing the normai menstrual cycle, pregnancy, and the 

' post-partum Pune J. Clin. Endocrinol, Metab. a 1012, 
1967. 

Vermuelen, A., Verdonck: E. Vah der Straeten, M., aa 

Orie, N.: Capacity of the.testosterone-binding globulin i in 

human plasma and'influence of specific binding of testos- 


terone or its metabolic clearance rate; iJ. ‘Clin. Endocrinol. 


Metab. 29: 1470, 1969. 


8. Forest, M. G., Rivarola, M. A., and Migeon, C. J.: Per- , 


centage binding of testosterone, androstenedione and 
' -dehydroisoandrostenedione in human para ‘Steroids 
12: 328, 1968. E 
Southern, A. L., Gordon, G.G., Tachimoto, "Sa, Olivo, J., 
- Sherman, D. H., and Pinzon, G: Testosterone and an- 
drostenedione metabolism in the polycystic ovary syn- 
drome: Studies of the percentage binding of testosterone 
in plasma, J. Clin. Endocrinol. Metab. 29: 1356, 1969. 
Slaunwhite, W. R., Lockie, G. N., Back, N., and Sandberg, 


so 


10. 


A. À.: Inactivity in vivo of transcortin-bound cortisol, Sci- l 


ence 135: 1062, 1962; 
11. 
|, peripheral androgens during the menstrual cycle; ‘J. Clin. 


E - Endocrinol. Metab. 39: 340, 1974. 


T 13. 


12. 
C.: Free testosterone concentration in serum: A method 
for determination. Submitted for publication. 


: B. S. Lett. 44: 34, 1974. i 
14. 


‘nology, Second Symposium, Stockholm, 1970,. p. 225. 
Dorfman, R. L, and Shipley, R. A.: Androgens, New 
York, 1956, John Wiley & Sons, Inc., p. 116, 

16. Horton, R., and Tait, J. F.: Androstenedione production 


- 


15. 


Abraham, G. E: Ovarian and adrenal —— to 
Wiest, W. G., Paulson, J. D., Keller, D. W., and Warren, J. 


Michaelson, K. E., and Petra, P. H.: A filter assay for the 
sex steroid binding protein (SBP) of human serum, F. E- 


Pearlman, W. H.: Steroid assay by protein binding, in , 
editor: Diczfalusy, E., Methods in Reproductive Endocri- . 


EN 
18. 


' and interconversion rates theasured i in peripheral blood 
, and studies on the possible site of its: conversion to testos- 
 terone, J. Clin. Invest. 45: 301, 1966. 


Kato, T., and Horton, R.: Studies of testosterone binding 
globulin, J. Clin. Endocrinol. Metab. 28: 1160, 1968. 

Rivarola, M. A., Forrest, M. G., and Migeon, C. J.: Testos- 
terone; androstenedione and dehydroepiandrosterone i in 
plasma during pregnancy and at delivery: Concentration 
and.protein binding, J. Clin, Endocrinol, Metab. 28: 34, 


`- 1968. 
. ode 


Dray, F., Sebaoun, J., M I., et al: 


(Paris) 264: 2578, 1967. 
Vermuelen, A., and Verdonck, L.: Studies on the binding 


of testasterone ‘to plasma, Ann. Endocrinol. (Paris) 29: 


149, 1968. (Suppl. 29). "ul 
Kirschner, M.. A., Zucker, R., and Jespersen, D.: 


Idiopathic: hirsutism—an ovarian abnormality, N. Engl. J. 
Med. 294: 637, 1976. 


Kirschner, M. A., and Jacobs, J. B.: Combined ovarian ' 


and adrenal vein catheterization to determine the site(s) 


' of androgen overproduction in hirsute women, J. Clin. 


93. 


Endocrinol. Metab. 33: 199, 1971. 
‘Hagino, N.: The effect of synthetic corticosteroid on 


- ovarian function in the baboon,.]. Clin. Endocrinol. 


24. 


26. 


, traceptives in suppressing plasma androstenedione, tes-, 


Metab. 35: 716, 1972. 

Cunningham, G. R., Caperton, E. M., Jr., and Goldziehes, 
. W.: Antiovulatory activity of synthetic corticoids, J. 

Clin. Endocrinol. Metab. 40: 265, 1975. ' 


q 


. Janata; J., and Starka, L.: Effect.of cortisol on the produc- 
‘tion of ovarian androgen, J. Endocrinol. 29: 93, 1964. 


Givens, J. R., Anderson, R. N., Wiser, W. L., Umstot, E. 
S., and Fish, S. A: The effectiveness of two oral con- 


tosterone, LH, and FSH and in stimulating plasma testos- 


|. terone binding capacity in hirsute women, Am. J. OBSTET. 


GyNnECOL. 124: 333, 1976. 


i 
5^ 


Facteurs . 
^, influencant le taux de la testosterone plasmatique chez 
l'homme: Role des hormones thyroidunnes, Acad. Sci.. 


s 
ate 


Hysterosalpingographic follow-up of the partial 
salpingectomy type of sterilization 


HAMID H. SHEIKH, M.D. 
Louisville, Kentucky 


Two hundred and eleven of 743 patients with salpingectomy-type sterilization had 
hysterosalpingographic (HSG) follow-up. This type of sterilization was performed post 
partum, electively suprapubic, vaginally (including fimbriectomies), or at the time of . 
cesarean section. A Foley catheter technique was used for hysterosalpingography. Of 
these, 1.895 per cent had fistula on hysterosalpingography. Mechanism of fistula formations 
and recanalization is discussed. A modification of the Pomeroy sterilization procedure is 
described and discussed. (AM. J. OBsTET. GYNECOL. 128: 858, 1977.) 


NUMEROUS ROUTES and techniques of female sterili- 


.zation have been described with different rates of fail- 


ure. H 


Vonblindell was the first to advocate tubal ligation to 
prevent pregnancy and Adair and Brown! reported 
the first sterilization in the postpartum period. 

The purpose of this study was to find either a new 
method involving partial salpingectomy for steriliza- 
tion or a possible modification in one of the existing 
methods in order to obtain better results. The second 
purpose was to define possible mechanisms for failure 
of sterilization by recanalization and fistula formation. 


'Material and method 


From July 1, 1972, to March 31, 1975, at Louisville 


General Hospital, 743 patients had partial salpingec- 
tomy type of sterilizations. The operators varied in 


Jevel of experience. Of these sterilizations, 48 were vag- 


inal, 146 accompanied Cesaréan section, and the re- 
maining 549 were either postpartum or interval su- 
prapubic type. The procedure for sterilization was the 
Pomeroy type? with modification (Fig. 1). This mod- 
ification, as per review of the literature, is used 


only at the University of Louisville: In a few of the 


vaginal approaches, in which the modified Pomeroy 
technique was not practicable, simple fimbriectomy 
with 0 chromic or 2-0 silk ligation was done. Rarely 
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salpingectomy associated with ectopic pregnancy was 
carried out. The technique of the modified Pomeroy is: 
1. The base of the loop is ligated with plain 0 catgut. 


2. Before excising the loop, the individual ends of the 


tube are ligated with 2-0 silk ligature distal to the plain 


catgut ligature (Fig. 1). The purpose of this is twofold: 


(1) hemostasis of the individual side of.the meosalpinx 


.and (2) more secured closure of the tubal lumen. 


Two hundred and eleven randomly selected patients 
had hysterosalpingographic (HSG) follow-ups approx- 
imately three months after the operative procedures. 
Foley catheter techniques were used." Those pa- 


tients in whom fistulae were noted underwent HSG . 


one month later. Patients with persistent fistula under- 
went repeat sterilization. HSG was carried out under 
fluoroscopic control with the use of water-soluable ma- 
terial (Salpix,* Sinografint). Usually two pictures were 
taken. Minimum pressure was used during the first 


picture and higher pressure during the second picture. 


The number of films and timing depended upon 
fluoroscopic findings. All the procedures were carried 
out by same operator. | 
Interpretations of the hysterosalpingograms are as 
follows: (1) If the dye extravasated and outlined the 
tube, the tubal ends were considered to have healed 
and united (Fig. 2). (2) If there was partial visualization 
of the tube, the tube was considered to. be blocked at 
this site (Fig. 3). (3) If the dye extravasated in a small 
amount and seemed pocketed, there was considered to 
be spillage in an area of adhesions at the site of ligation 
(Fig. 3). (4) Typical venous and lymphatic outlining 
could be interpreted easily as spillage in venous or 
lymphatic plexus (Fig. 4). (5) If there was gross spillage, 
*Ortho Pharm. Ccrp., Raritan, New Jersey 08869. 
TE. R. Squibb, Princeton, New Jersey 08450. 


ind 


k- 


Volume 128 
Number 8 






„Silk ligature 





Plain catgut | 
EEA Ea ligature «7*7 





Fig. 1. Modified Pomeroy technique. Right, Loop of tube with 


plain catgut around the base and untied silk ligature; left, 


Loop excised and silk ligatures tied. 





Fig. 2. Hysterosalpingogram showing: right, occluded end of 
the tube after sterilization; left, recanalization and spillage. 


differentiation from venous spillage could be accom- 
plished by obtaining a delayed film in the upright posi- 
tion: If the dye disappeared, it was most likely venous 
spillage; if dye was present and gravitated to the de- 
pendent part of the pelvis, it confirmed peritoneal 
spillage alone or peritoneal spillage with possibly ve- 
nous spillage. 


Results 

Of the 743 patients sterilized 28.298 per cent had 
hysterosalpingographic follow-up. Four patients (1.89 
per cent) showed fistula. Two showed unilateral spill- 
age and two bilateral spillage. Two patients became 


- "pregnant; one of these had a vaginal fimbriectomy 


done, the other had a modified Pomeroy procedure 
suprapubically. In six patients the tubes were visualized 
partially on hysterogram. No serious complications 
were associated with the hysterosalpingographic pro- 
cedures except vasomotor reactions.!* !? 


Hysterosalpingographic follow-up of partial salpingectomy 859 


Fig. 3. Hysterosalpingogram showing: right, site of tubal oc- 
clusion after sterilization; left, spillage at the site of steriliza- 
tion and adhensions. 


Comment 


There is no report on hysterosalpingographic 


follow-up of tubal sterilization. Such a follow-up does 
not seem to be justified routinely except when checking 
a new type of sterilization or a modification of an exist- 
ing method. The described modification seems to in- 
crease the reliability of the Pomeroy method, as there 
was only one pregnancy on a short follow-up of the 743 
procedures. At the beginning we used only one silk 
ligature on the tube proximal to the catgut ligature. 
However, one patient had a postoperative hematoma 
from the silk ligature which injured a vessel in the 
mesosalpinx. It was then decided to ligate both the 
tubes and the mesosalpinx distal to the catgut ligature. 

The author suggests that the mechanism for failure 
is likely to be sloughing of the tubal loop if segment has 
not been excised or sloughing of the ends of the tube 
distal to the catgut ligature if the tubal segment has 
been excised (Fig. 5) — or when the catgut is absorbed 
and healing of the separated ends of the tube results in 
fistula. 

The mechanism of failure for methods involving 
ligation of the tube at two places and excision of the 
tubal segment in between the two ligatures is sloughing 
and healing but no union; this would result in fistula 
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Fig. 4. Hysterosalpingogram showing venous extravasation of 
the dye. 








Healing 


or 


Fistula 


Fig. 5. Mechanism of recanalization and fistula formation. 
Beyond the ligature, the tubal loop sloughs away and the tubal 
ends either unite and recanalization results or heal and failure 
of union results in fistula. 
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Fig. 6. Mechanism of fistula formation. The ligated ends of 
the tube slough and leave tubal ends which can heal and result 
in fistula. 


(Fig. 6). The mechanism for fimbriectomy failures 
seems to be simple. The ligature (especially of fine ma- 
terial) might cut through and leave a stump which after 
healing may result in fistula. 

Ectopic pregnancy after partial salpingectomy-ty pe 
sterilization has been reported.*” *! The mechanism 
appears to be fistula formation, fertilization of the 
ovum, and imbedding of the fertilized ovum at an ab- 
normal site at an abnornal time. 

Failure of the currently described modification could 
be explained similarily by a combination of one of the 
following mechanisms: (1) sloughing of the tube be- 
yond the silk ligature and absorption of the catgut re- 
sulting in recanalization or fistula formation, or (2) the 
catgut ligature cuts through and the ends heal or unite 
resulting in fistula or canalization. These occurrences 
are quite unlikely with the described modification. The 
modification presented here is worthwhile and practi- 
cal. Long-term follow-up is needed to establish a det- 
inite failure rate. 


The author is grateful to the personnel of the x-ray 
Department of Louisville General Hospital for their 
coopération and Dr. Kamala Gauri for her valuable 
suggestions. 
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Endocrine and metabolic studies 
in a patient with male pseudohermaphroditism 


and true agonadism 


ROBERT E. CLEARY 
JOHN CARAS 

ROBERT L. ROSENFIELD 
PETER C. M. YOUNG 


Indianapolis, Indiana, and Chicago, Illinois 


A 23-year-old phenotypic woman with an XY genotype presented with primary amenorrhea, 
minimal breast development, sparse pubic hair, fusion of the labia, and no clitoromegaly. 
The vagina ended in a short blind pouch. Plasma follicle-stimulating hormone (FSH) and 
luteinizing hormone (LH) were markedly elevated with the FSH level being higher than the 
LH level. Plasma values of cortisol (F), progesterone (P), and dehydroepiandrosterone 
sulfate (DHA-SO,) were in the normal range for female subjects. Plasma testosterone was 
25 ng. per 100 ml.; it increased to 42 ng. per 100 ml. after adrenocorticotropic (ACTH), fell 
to 6 ng. per 100 hormone ml. after dexamethasone, but did not change after administration 
of human chorionic gonadotropin (hCG). Following ACTH infusion, F increased from 20 to 
48 ug per 100 mg., estrone increased from 40 to 67 pg. per ml., P increased from 140 to 
880 ng. per 100 ml., DHA-SO, from 216 to 395 ug per 100 mg., 17-hydroxycorticosteroids 
(17-OHCS) from 5.9 to 17.3 mg. per day, and 17-ketosteroids (17-KS) from 3.3 to 4.3 mg. 
per day. At laparotomy, no uterus, only vestigial remnants of fallopian tube, was seen and a 
very small "streak" gonad was found. Microscopic examination showed loose cellular 
gonadal stroma and no germinal elements. On the basis of the clinical, genotypic, and 
endocrine features of patients with "true agonadism," a unified nomenclature is proposed in 
which "true agonadism" is referred to as "early fetal testicular dysgenesis." The proposed 
nomenclature for Swyer syndrome, the rudimentary testes syndrome, and complete bilateral 
anorchia would then be embryonic, midfetal, and late fetal testicular dysgenesis, 
respectively. (AM. J. OBSTET. GYNECOL. 128: 862, 1977.) 


GENETIC MALES without identifiable testicular tissue 
can present as phenotypic females with varying de- 
grees of ambiguity of the external genitalia. One of 
these rare forms of male pseudohermaphroditism was 
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first described by Overzier and Linden! and was called 
"true agonadism." Another form was described earlier 
by Swyer? and has also been referred to as pure 
gonadal dysgenesis. It differs from the above in that 
there is normal female differentiation of the external 
genitalia and normal female internal genitalia? La- 
ter, Bergada and associates! recognized that "true 
agonadism," the syndrome of rudimentary testes, and 
complete bilateral anorchia were variations of the same 
basic condition, namely, "embryonic testtular dys- 
genesis." The differences in phenotypic expression . 
of these various entities depended upon when during 
intrauterine development the testes degenerated. We 
agree with this concept and would add the Swyer syn- 
drome to the other subclasses of testicular dysgenesis. 
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Fig. 1. External genitalia. 


On the basis of the clinical, genotypic, and endocrine 
features of a patient with “true agonadism,” including 
one reported here, we propose a unified nomenclature 
in which "true agonadism" is referred to as "early fetal 
testicular dysgenesis" to distinguish it from Swyer syn- 
drome, both being variants of testicular dysgenesis. 


Material and methods 


Plasma cortisol was measured by competitive 
protein-binding assay? Dehydroepiandrosterone sul- 
fate (DH A-SO,) and testosterone were measured by 
radioimmunoassay. Plasma estrone,’ estradiol,’ and 
progesterone* were also measured by radioimmunoas- 
say. The assays for plasma luteinizing hormone (LH) 
and follicle stimulating hormone (FSH) were per- 
formed by Bio-Science Laboratories, Van Nuys, Cal- 
ifornia, prior to the patient's admission to the Clini- 
cal Research Center. Urinary 17-ketosteroids (17-KS) 
were measured by a modification of the Zimmer- 
mann method? Urinary 17-hydroxycorticosteroids 
(17-OHCS) were measured by a modification of the 
method of Porter and Silber.'° 
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Fig. 2. Photomicrograph showing the loose cellular stroma 
and the absence of germinal elements. 


Case Report 

A 23-year-old phenotypic woman was referred to the 
Reproductive Endocrinology Clinic at Indiana Univer- 
sity School of Medicine for evaluation of primary 
amenorrhea. She was born with posterior fusion of the 
labia without enlargement of the clitoris and was sub- 
sequently raised as a girl. The patient has 4 siblings 
who are normal, and the family history and past history 
are otherwise unremarkable. In 1964, at the age of 12, 
abdominal exploration and an attempt at perineal re- 
construction were made at another hospital. On that 
occasion no uterus was found. The right "adnexal 
structures" were completely removed and the his- 
tologic findings were interpreted as being a streak 
gonad and Fallopian tube. 

Physical examination revealed a tall, only slightly 
eunuchoidal woman with minimal breast development. 
Height was 164 cm., span, 165 cm., upper measure- 
ment, 81 cm., lower measurement, 83 cm., and weight, 
53.1 kilograms. There was no axillary and only sparse 
pubic hair. Pelvic examination revealed the clitoris to 
be of normal size (Fig. 1). A single 4 mm. opening was 
visible in the perineum. No separate vaginal opening 
was noted because of posterior fusion of the labia. A 
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Table I. Urinary and plasma steroid determinations... ee 





Study Day A 
Normal 
Parameter values 8 A.M. 2 3 f 5 6 7 ó 9 10 ll 
ACTH (25 U. intra- — — X X X X X X X X X X 
venously over 8 hr.) 
Dexamethasone (0.5 mg. X X X 
every 6 hr.) 
HCG (1,500 U. intramus- 
cularly every other day) 
Plasma 
Cortisol (ug/100 ml.) 6-25 2( 48 2 
DHA-SO, (ug/100 ml.) 80-500 216 395 47 
Testosterone (ng/100 ml.) 238-1,000, M 25 42 6 
14-66, F 
Estrone (pg./ml.) 40 67 12 
Estradiol (pg./ml.) «5 “a <5 
Progesterone (pg./ml.) <150, Fol- 140 880 74 
licular 
FSH (mI.U./ml.) 4-30. F 206 
4-24, M 
LH (mL.U./ml.) —95.F 115 
«11, M 
Urine 
17-OHCS (mg./24 hr.) 7.6-15.5, M 5.9 17.3 « 1.0 
4.9.8.1, F 
17-KS (mg./24 hr.) 8.0-25.0, M 33 4.3 <1.0 
6.0-15.0, F 
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Table II. Testicular dysgenesis syndromes (TDS j 


Present nomenclature 


Complete bilateral 
Swyer syndrome True agonadism Rudimentary testes anorchia 





- i ; ils vs i Tome i ‘arly fetal TDS Midfetal TDS Late fetal TDS 





PRE ENTER QNI FUNIS VS LE PRES AT ELI APERE Y deny 
TRES v NP a 1 LN em À 
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Number 8 
Study Day 





X 2k X 

l l 

8 4 
5 6 
8 

7 

55 50 
<1.0 <1.0 
<1.0 <1.0 


Surgery was performed in December, 1975. Lap- 
arotomy confirmed the absence of the uterus or any 
midline Mullerian anlage. In the left adnexa a ves- 
tigial remnant of the Fallopian tube and a small 
amount of pale, tan “gonadal” tissue, which was slightly 
less than 0.5 cm. in its greatest diameter, was removed. 
The small streak gonad had loose cellular gonadal 
stroma and no germinal elements (Fig. 2). Further ex- 
ploration of the inguinal ring did not reveal any other 
gonadal structures. Reconstruction of the vulva and 
vaginoplasty were then performed. 


Results 


Baseline values. Plasma FSH and LH were markedly 
elevated, with FSH level being higher than the LH. 
Plasma values of cortisol, progesterone, DH A-SO,, and 
total testosterone were in the normal range for 
females, as were urinary 17-OHCS and 17-KS. Plasma 
estradiol and estrone were below the range for females. 

Dynamic studies of adrenal and gonadal function. 
Intravenous infusion of adrenocorticotropic hormone 
(ACTH) indicated normal adrenal function. Cortisol 
increasedefrom 20 to 48 ug per 100 mg., estrone from 
40 to 67 pg. per ml., progesterone from 140 to 880 ng. 
per 100 mg., DHA-SO, from 216 to 395 ug per 100 
ml., testosterone from 25 to 42 ng. per 100 ml., 17- 
OHCS from 5.9 to 17.3 mg. per day, and 17-KS from 
3.3 to 4.3 mg. per day. 

The plasma concentration of progesterone, testos- 
terone, estrone, and DHA-SO, was suppressed by thes 
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administration of dexamethasone. The lack of re- 
sponse to hCG administration indicated no gonadal 
source of sex hormone production. 


Comment 


On the basis of genotypic, phenotypic, and endocri- 
nologic evidence, it can conclusively be stated that this 
patient represents another example of the rarely re- 
ported syndrome of XY testicular dysgenesis. This pa- 
tients abnormality is most likely to be confused with 
the Swyer syndrome, but differences in the external 
and internal genitalia clearly distinguish these two en- 
tities. Steroid determinations revealed normal adrenal 
function which was suppressible and did not show 
large amounts of cortisol or testosterone precursors 
present, thus ruling out a testicular biosynthetic de- 
fect! * or the A?-38-hydroxysteroid dehydrogenase 
form of congenital adrenal hyperplasia. In addition, 
the absence of testes in this patient rules out a testicular 
biosynthetic defect or Leydig cell agenesis. In the case 
of Leydig cell agenesis described by Berthezene,'* both 
testes were present, but on microscopic examination no 
Leydig cells were seen and there was hyalinization of 
the seminiferous tubules, which were lined by normal 
Sertoli cells. 

Testosterone in this patient was present in the low 
baseline values usually found in women. We noted a 
substantial increase in plasma testosterone over base- 
line levels (but still within the normal range for fe- 
males) with ACTH stimulation but no increase with 
hCG when the patient’s adrenal function was sup- 
pressed with dexamethasone, thus indicating indirectly 
an adrenal source for the testosterone. The patient had 
markedly elevated gonadotropins with the FSH eleva- 
tion being greater than the LH: Such a pattern occurs 
in premenopausal castrated patients or in patients with 
XO or XX gonadal dysgenesis. Our results differ . 
slightly from those in the other patients with this syn- 
drome studied by modern technology. Baseline testos- 
terone values in a 16-year-old patient studied by Rios 
and co-workers? were undetectable; those in a 3¥- 
year-old child studied by Parks and colleagues'® were 
slightly elevated. Rios and associates could not demon- 
strate the normal small rise of testosterone on ACTH. 
Parks and co-workers," unlike Rios and associates and 
us, noted a threefold rise in the level after the admin- 
istration of hCG. These obvious discrepancies require 
some explanation. As mentioned above, our results are 
most compatible with an adrenal source of the precur- 
sor of testosterone which is peripherally converted to 
testosterone. Parks and colleagues!? interpret their re- 

sults to indicate that there was a small amount of re- 
sidual gonadotropin-sensitive testicular tissue present 
in children with this syndrome which subsequently 


T 
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completely degenerates and becomes nonfunctional as 
the child gets older. Such £ concept is not at variance 
with our data but obviously indicates that similar stimu- 
lation studies should be done on young children with 
this syndrome if the pathogenesis is to be elucidated 
with certainty. 

This case is an example of a rarely described condi- 
tion first reported by Overzier and Linden' as "true 
agonadism" and later more completely characterized 
by Sarto and Opitz.? This syndrome consists of an XY 
genotype, absent or streak gonads, and very rudimen- 
tary internal genitalia or none at all. The external gen- 
italia are generally female in appearance with varying 
degrees of ambiguity and no clitoromegaly. Because of 
this, these individuals are usually raised as females, al- 
though one case has been reported in which the person 
was raised as a male." In nearly all of the cases de- 
scribed there was absence of the vagina and fusion of 
the labia. However, a patient described by Rios and 
co-workers’ did have a vaginal orifice which ended as a 
blind pouch. Operative findings generally have not re- 
vealed discrete male or female internal genitalia. In 
our patient no discrete epididymis, vas, seminal vesicle, 
or prostate was noted. If any gonadal structures are 
found, they are atrophic streaks and do not contain 
recognizable male or female germinal elements. Breast 
development is minimal, akin in degree to pubertal 
gynecomastia, and there is only sparse pubic and axil- 
lary hair. 

* It has been proposed by Bergada and associates* that 
there is a continuum of testicular degeneration occur- 
ring in fetal development resulting in different 
phenotypic manifestations which they called "variants 
of embryonic testicular dysgenesis." They arbitrarily 
divided these into three groups: One group was re- 
ferred to as "bilateral anorchia" which is also known as 


_ the “disappearing testes syndrome." Individuals of this 
‘group have normal male internal and external genita- 


lia but do not develop secondary sex characteristics be- 
cause they do not have functioning testicular tissue. 
Thus, the testicular destruction would have to occur 
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Patients of this group have normal Wolffian derivatives 
but the testes are rudimentary, containing only a few 
seminiferous tubules, "pre-Sertoli cells" and a few 
Leydig cells. The third group consisted of individuals 
similar to our patient, except that in the syndrome they 
described a small fragment of the Mullerian apparatus 
could be found which was either rudimentary or infan- 
tile, thus indicating limited secretion of both Mullerian 
inhibitory factor and androgens. This situation would 
arise if testicular deterioration occurred after eight and 
before 12 weeks of gestation.'^: ?? ** The presence of 
the XY karyotype and ambiguous external genitalia 
and the almost complete absence of Mullerian struc- 
tures (compatible with the secretion of Mullerian in- 
hibitory factor postulated by Jost? and later shown by 
Josso?* ?° to be a locally acting, high molecular weight 
substance derived from the Sertoli cells of the fetal 
testis) indicate that the testes must have been function- 
ing in part during the critical period of differentiation 
of the internal genitalia. The lack of full Wolffian duct 
development could be explained by the impairment of 
testosterone synthesis at eight to 10 weeks (3.1 to 5 cm. 
crown-rump length) of fetal life.” 

We would also propose adding the Swyer syndrome 
to this group of disorders. The patients with Swyer 
syndrome have normal Mullerian structures and 
female external genitalia. However, they fail to develop 
breasts at puberty and the external genitalia remain 
infantile. Testicular destruction would seem to occur 
during embryonic life, before eight weeks of gesta- 
tion. ?* We feel that this group also belongs in the 
category of testicular dysgenesis because a defect in the 
H-Y antigen preventing testis formation or very early 
testicular destruction would prevent synthesis or re- 
lease of both Mullerian-inhibiting factor and testos- 
terone. These four subgroups are summarized in 
Table II. 

The cause of the testicular degeneration in "early 
fetal testicular dysgenesis" (Table II) is not known. 
This condition has occasionally been reported in 
families" * but generally occurs sporadically. Sarto and 


i well after 20 weeks of gestation, when sexual differ- Opitz’ did feel that testicular dysgenesis syndrome was 
entiation is complete!5? and penile growth is far a genetic disorder, but no conclusions could be drawn 

s advanced.?! The second group described was the "syn- concerning the mode of inheritance since the cases 
J drome of rudimentary testes" associated with a mi- thus far reported are sporadic, except for two siblings 
a. cropenis which had been previously described by Wil- described by Overzier and Linden’ and also by Ber- 

n kins?? and more recently by Najjar and colleagues.” gada and associates. ° 
3 
nero 2. Swyer, G. I. M.: Male pseudohermaphroditism: A 
; 1. Overzier, C., and Linden, H.: Echter Agonadismus hitherto undescribed form, Br. Med. J. 2: 709, 1955. 
5 (Anorchismus) bei Geshwistern, Gynaecologia 142: 215, 3. Sarto, G. E., and Opitz, J. M.: The XY gonadal agenesis 
k . 1956. syndrome, J. Med. Genet. 10: 288, 1973. 
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OBSTETRICS : 


The effect of amniotic fluid on bacterial growth 
in three population groups 
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Eighty-five amniotic fluid specimens from women of three racial groups in the third trimester 
of pregnancy were each tested for antibacterial activity against Escherichia coli, 
Staphylococcus aureus, Proteus mirabilis, Streptococcus faecalis, and Candida albicans. 
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SOTIMULATORY 


STAPH. AUREUS 





| INHIBITORY 


Fig. 1. Effect of inhibitory and noninhibitory ( 


stimulatory) amniotic fluid on the growth of 


Staphylococcus aureus. Viability counts done at zero (left). six (middle), and 24 (right) hours. 


Table I. Antimicrobial activity of amniotic fluid 





Inhibite ry 






Race 


African 27* 9 33 
White 37 28 76 


Indian 2] 1] 52 





*Nineteen fluid specimens were tested against Escherichia 
coli only. 


leagues.'! "Starter" cultures? were diluted in sterile dis- 
tilled water to between 10? and 10? bacteria per millili- 
ter; 0.1 ml. aliquots were mixed with 0.9 ml. fluid and 
0.1 ml. of the mixture was plated: bacterial co | were 


Table II. Sensitivity of indicator bacteria to 


amniotic fluid 






Amniotk fluid samples 






Organism Tested ( No.) Active (No.) 





Staphylococcus aureus 85 42 
Escherichia coli 104* 22 
Streptococcus faecalis 85 2] 
Candida albicans 85 2] 
Proteus mirabilis 85 14 


*See footnote to Table I. 
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Inhibitory Non -inhibitory 


Fig. 2. Plate diffusion test with inhibitory (left) and noninhibitory (right) fluid. 
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insensitive method employed, cannot be excluded and 


warrants further investigation. 
The significance of the raised y-globulin levels i in in- 
hibitory fluids is being investigated. 


We wish to thank the many obstetricians who helped 
provide amniotic fluid specimens and Mrs. E. M. Stuart 
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The response of endogenous angiotensin II levels to positional change, lateral to supine 
recumbency, was investigated in a prospective study of 55 primigravid patients during the 
last half of pregnancy. Blood samples were obtained in the lateral and supine recumbent 
positions. The mean supine angiotensin ll level was significantly higher between 29 and 34 
weeks’ gestation in those patients destined to develop pregnancy-induced hypertension 
than in those who remained normotensive (P < 0.05). As gestation advanced, the mean 
per cent relative change of angiotensin Il from the lateral to the supine position altered from 
negative to positive in those patients destined to develop pregnancy-induced hypertension, 
whereas it remained negative in those patients who remained normotensive. These findings 


are discussed in relation to pathophysiologic alterations in the development of - 
pregnancy-induced hypertension. (AM. J. OBSTET. GYNECOL. 128: 872, 1977.) 


ÁLL COMPONENTS of the renin-angiotensin system 


- have been shown to be elevated in pregnancy.! ? Since 


angiotensin II (A-II) is a potent vasopressor agent 
when administered by infusion," it is difficult to 
understand why every pregnant patient is not hyper- 
tensive if the level of endogenous A-II is elevated. 
There is a blunting of the pressor response to infused 
A-II that occurs during normal pregnancy.” A recent 


study has demonstrated that progressive unmasking of 


the blunting of the pressor effect of exogenous A-II 


‘infusion begins around 18 to 22 weeks in those nor- 


motensive patients who will later develop pregnancy- 
induced hypertension (PIH).? These patients also 
demonstrated a decreased metabolic clearance rate of 
labeled exogenous dehydroisoandrosterone sulfate 
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four to five weeks before the clinical signs of PIH de- 


. veloped.'* This alteration is a reflection of decreased 


uteroplacental perfusion." Ninety-three per cent of 
these patients studied while normotensive demon- 
strated a 20 mm. Hg increase in diastolic blood 
pressure when they were rolled from the left lateral to 
the supine recumbent position between 28 and 32 
weeks’ gestation." 

These observations suggest that the early changes in 
the pathogenesis of PIH might be further charac- 
terized by a study cf endogenous A-II levels and. its 
response to positional change. This study is an attempt 
to do so in a cohort of primigravid patients studied 


prospectively during the last half of gestation. 


Material and methods 


Patient selection and characteristics. Informed con- 
sent was obtained from all patients. Fifty-five appar- 
ently healthy primigravid patients (70 per cent Mex- 
ican-American, 18 per cent Anglo-Saxon, and 12 
per cent black) voluntarily enrolled in a prenatal study 
chnic at the teaching hospital for The University of 
Texas Health Science Center at San Antonio. All pa- 
tients received a random sodium intake and had a 
negative medical history for renal disease, hyperten- 
sion, and diabetes. No patients were receiving diuretic 
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drugs during study. Antepartum care was. monitored 
by the investigators. ' ` - = ae, eg 
. The first 26 patients were e selected on the basis of die 


3 


M 


presence of at least 15 mm. Hg rise of the diastolic ; 


blood pressure when changed from. the lateral to the - 


supine recumbent position. The remaining 29 patients ` 


required no blood pressure changes. 


These patients were studied from 20. weeks’ a | 


tion to term. Sixty-nine per cent of the patients entered. 


the study before the twenty-eighth week; 29 per cent 
entered the study between 28 and 36 weeks, and 2 per 
cent entered after thé thirty-sixth week. Ultrasound: 
confirmation of gestational age was obtained in. 20 pa- 


tients, before 30 weeks’ gestation in eight patients. Ges- 
tational daüng was confirmed in retrospect by birth ` 


weight and newborn examination in all cases. 
Patients were seen at two-week intervals for prenatal 
care. Blood pressure measurements were obtained. ini 


the lateral and supine positions (as described'in the 


next section) at each visit. Blood samples were collected 
at monthly intervals, with samples obtained three or 


` more times in 15 patients, two times in 19 patents, and. 


only once in 21 patients. 


Sampling techniques. All samplings were obtained E 


in the late morning hours. With .the patient in thè 
lateral recumbent position (either left or right), the an- 
tecubital vein of the dependent arm was; cannulated 
with a 19 gauge, heparin-lock, three-way stopcock ap-. 
paratus. Blood pressures of thé upper' superior arm 


were recorded at two-minute intervals with an ul- 


trásound'apparatus.* Thé lateral blood sample was col: 


-~ lected after the lateral diastolic blood pressures were. 


stable (+4 mm: Hg). This usually required 10 to 15 - 
minutes. Three milliliters of heparin- -salitie-free ve- 


. nous blood was removed and placed immediately into 


preweighed, iced polyethylene vials containing 25.ml. 
of 75 per cent acetone. The supine blood sample was 
then collected five minutes after the patient was rólled : 
to the supine position. Blood pressures were recorded, 
and the blood sample was handled as above. These 
samples were stored at —2(° C. until the assay y was per- 
formed. : ur i 


Lon techniques. The TM extraction - 
procedure of Catt (personal communication} was used. 


Whole blood A-H material i in 75 per cent acetone was 
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Fig. L Scatterplots of A-II levels for each group of patients 


(NT and FIH) in the lateral and recumbent positions. A-H 
levels are given in picograms per milliliter. Also shown is the 
"line of best fit" defined by linear regression analysis. n — 


‘Number of A-II values; r = correlation coefficient; and b = 


slope of line (y =a X +b). (4, y = 0.9993 + 0.2808; B, 
y = 0.9791 + [-0.4386]; C, y = 0.1290 + 0.1925; D, y= 
0. 1905 + 0. 3425). 


`- terfering piotein substances” were eluted off the col- 
.ümn,with ammonia acetate, pH 6. The immunoreac- 


conceritrated by air evaporation following two acetone ' 


extractions of the blood residue. The pH ‘of the resus- 


pended A-II material was adjusted to 4.5 to 5:0; theri 


applied to'a sulfopropyl Sephadex. column (10 oS 90- 


mm.) in cold sodium : acetate buffer, pHa 4. 4. The" “I 


*“Arterisonde 1216,”' Roche Medical- Electronics , Div. 
Hoffmann-La Roche Inc., Cranbury, New Jersey. *. 


e 
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` mL 


n v. i E 
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-was -recovered by this method. Hexa- and hepta- 


min.-in phosphate-buffered saline, 


xz 


tive 'A-II material was then eluted from the column 
‘with methanol: ammonia (2:1, v:v) and concentrated 
by air evaporation. Fighty-five per cent of labeled A-II 


peptides were included in the final elution. 


The radioimmunoassay (RIA) procedure of Cain 


and associates was used.’? The immunoreactive A-II 
material was suspended i in I ml. of bovine serum albu- 
pH 7.4, and 
lysozyme, 0.1 per:cent. The A-II samples were incu- 


bated with high-titer antisera* and 10,000 c. p. m..of m 


HAS II labeled with !"5I* overnight. The antisera cross 
reacts with 0.1 per cent angiotensin I and does react to 
Immunoreactive hexa- and hepta-peptides. The free 
and bound. labeled A-II was separated by centrifuga- 


' tiofi of à charcoal-dextran suspension. The superna- : 


tant was s counted i in a were gamma counter to give 


a 

M 
t 

‘ 


Mann, Orangeburg, New York. 
"7 fBeckman Instruménts, Inc., Fullerton, California. 


^7 *Aiisera and A-II (51) were obtained from Schwarz! ` 
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Fig. 2. Comparison of the over-all mean A-I levels (pico- 
grams per milliliter) of both groups of patients (NT and PIH) 


in the lateral and supine recumbent positions, Standard er- 
-rors of the means are represented by horizontal bars. 


the per cent bound labeled A-II for each assay. The 
intra-assay coefficient of variation was 5 per cent. The 
inter assay coefficient of variation was between 10 and 
15 per cent. 

Data analysis. The dua obtained were separated 
into two groups for comparison on the basis of the 
pregnancy outcome of the patients sampled. Patients 
were considered to have PIH if they demonstrated a 
rise of diastolic blood pressure of at least 15 mm. Hg 
above the recent average pressures or a diastolic blood 
pressure of at least 90 mm. Hg on two or more 


. readings six or more hours apart during the late an- 


tepartum, intrapartum or early postpartum periods. 
PIH was considered to be severe with a diastolic blood 
pressure of 110 or more on two or more occasions at 
least six or more hours apart. Forty-three patents 
eventually developed PIH and were placed in the PIH 


group. Five of these patients had PIH classified as se- 


vere, but none developed eclampsia. T'welve patients 


remained normotensive throughout gestation and con- 


` test in the early part of the study may account for the : 


stituted the normotensive (NT) group. One hundred 


and seventy-one A-II values were obtained in the PIH 


group and 44 A-II values were obtained in the NT 
group. The selection of patients based on a 15 mm. Hg 
rise in the diastolic blood pressure during the roll-over 


larger PIH group of patients. 


- 


Student's t test, analysis of variance, and linear re- 


gression analysis were used for statistical comparisons. 


Since we were interested in comparing not only the 


quantitative change of the A-II levels in the lateral and - 


supine position but also the direction of change, we 


chose the per cent relative change as a mechanism of 


comparison. 
The per cent relative change of the A-II dies ofthe 
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lateral and supine positions were calculated by the fol- 
lowing formula: 


+ per cent relative change =, 
A-II (supine) — A-II (lateral) x 100 ` 
E" (lateral) + A-II qupine] l 
2 


| Results 


The A-II levels obtained in the lateral and supine 
positions were plotted at the gestational week of sam- 


à pling for each group of patients (Fig. 1). An analysis of - 
. variance of these data indicated that there was a 


significant difference (P < 0.05) between some of the 
means of these groups. The slopes of the linear regres- 
sion lines derived from these data (Fig: 1, 4 to D) did 
not differ significantly from zero slope; however, the 
slopes for NT-supine (Fig. 1, B) and PIH-supine (Fig. 
1, D) did differ from each other when tested for par- 
allelism (F = 36.9928; degrees of freedom = 106; 
P < 0.001). The PIH group demonstrated i increasing 
values as gestation advanced. 

A comparison of the mean A-II levels for the NT 
and PIH groups of patients in the lateral and supine 
positions revealed that, although the mean A-II levels 
in the PIH group were higher than the NT group in 
both positions, a level of significance was attained 
(P « 0.05) in the supine position only (Fig. 2). 

A further comparison after these data were grouped 
into three gestational week intervals (20 to 28 weeks, 29 
to 34 weeks, and 35 to 40 weeks) revealed that the 
mean A-II level in the supine position of the PIH 
group was significantly higher (P « 0.05) than that of 
the NT group during the 29 to 34 week interval only 
(Fig. 3). It appears that this level of significance was 
reached by a relative increase of the mean A-II levels in 
the supine position in the PIH group and a relative 
decrease of the supine mean A-I level in the NT — 
group. 

The per cent relative change bf the A-I levels when 
the patient moved from the lateral to the supine posi- 
tion was determined for each paired A-II data. The 
per cent relative change values for the two groups of 
patients at the gestational week of sampling are shown 
in Fig. 4. The slopes of the linear regression lines de- 
rived from these data differed significantly when 
tested for parallelism (F = 26.1655; degrees of 
freedom = 98; P < 0.001)? The PIH group demon- 
strated a more positive trend as gestation advanced. 

The mean per cent relative change values were de- 
termined after tha data were grouped into the same 


- gestational week intervals as above (Fig. 5). The mean 
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Fig. 3. Comparison cf the mean A-II levels (picograms per milliliter) at three gestational week 
intervals as shown for both groups of patients in the lateral and supine recumbent positions. Stan- 
dard errors of the means are represented by horizontal bars. 
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Fig. 4. Scatterplots of the per cent relative change for each group of patients at the gestational 


week of sampling. Also shown is the “line of best fit" defined by linear regression ana_ysis. 4, 
y = —0.3947 + 0.3608; B, y = —0.8012 + 0.2297. 


per cent relative change values in the PIH group be- 
came less negative than positive with advancing gesta- 
tion. The mean per cent relative change values at the 


20 to 28 week interval in the PIH group were sig- : 


nificantly different when compared with the mean 
per cent relative change values at the 29 to 34 week 
interval (P « 0.05) and at the 35 to 40 week interval 
(P< 0.01). The mean per cert relative change values 
in the NT group remained negative with advancing 
gestation and they did not difter significantly. 

Finally, in this study, 24 of $1 (77 per cent) patients 
in the PIH group who were tested between 28 and 32 
weeks had a positive (220 mm. Hg increase in dia- 


stolic blood pressure!) roll-over test, whereas five of 11 
(45 per cent) patients in the NT g-oup had a positive 
roll-over test. Of those patients witk a positive roll-over 
test who also had a per cent relative change of A-II 
levels determined between 28 and 32 weeks, only nine 


of 16 (56 per cent) demonstrated an increased per cent 


relative change. There was no correlation between a 
positive roll-over test and an increase of per cent rela- 
tive change. i 


Comment 


The present study of endogenous A-I levels deter- 
mined prospectively in a cohort of primigravid patients 
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Fig. 5. Comparison of the mean per cent relative change at 
three gestational week intervals as shown for both groups of 
patients. Standard errors of the means are represented by 
horizontal bars. : 


. demonstrated that the mean of the A-II levels obtained 


after the patients rolled over to the supine position was 
significantly higher in the group of patients destined to 
develop PIH as compared to the group of patients who 
remained normotensive. This significant difference be- 
tween the mean supine A-I levels was found during 
the interval from 29 to 34 gestational- weeks. The 
present study also demonstrated that the per cent rela- 
tive change of the A-II levels from the lateral and 
supine samples in the PIH group became significantly 


- + "altered as-gestation advanced, whereas in the NT 


* 


. group there was no change as gestation advanced. 


Only a few studies have reported endogenous A-I] 
levels determined by radioimmunosssay during preg- 


nancy. These studies reported elevated A-II levels in - 


normal pregnant women as compared to levels in non- 
pregnant women.' ?: $7 1! When A-II levels were mea- 
sured in pre-eclamptic patients and compared to nor- 
motensive pregnant control patients, A-II levels were 


. found to be significantly lower in. seven primigravid 
significantly higher in four 


patients (P < 0.02)". 
primigravid patients (P < 0.002),'° and, with the same 
assay method used in this report, "substantially higher" 


report of A-II levels in patients destined to develop 
PIH who were sampled while clinically normotensive as 
in our study. The mean A-II levels that we are report- 
ing must be interpreted with the following precautions: 
(1) We are reporting levels of venous immunoreactive 


A-II substances that include the larger A-IT metabolites ' 


and that approximate arterial circulating A-II levels." 

(2) The lateral A-II levels probably reflect the basal 
circulating levels, while the supine A-II levels reflect 
any significant alteration that positional change has ef- 


.€ected on A-II metabolism within five minutes. (3) Al- 


_ in five patients (parity undersignated).? There is no 
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though all patients were reportedly receiving a random 
sodium diet, no’ assessment of urinary sodium excre- 
tion was obtained for this report. 

The significant difference between the mean supine . 
A-II levels in the 29 to 34 week interval (see Fig. 3) was ` 
achieved by an increase of the supine A-II levels in the. 


PIH group and a decrease in the NT group. The latter 


observation was different from that in another study 
which reported a progressive increase in A-II levels 
with advancing gestation in normal pregnancy when | 


‘sampling was done after 30 minutes or longer in the ` 


supine position? Another study reported a sig- 


nificantly higher level of plasma renin activity (PRA) 


obtained after 30 minutes or longer in the supine posi- 
tion as compared to the PRA in the lateral position in 
late normal pregnancy”; we observed no significant 


. change in PRA between samples obtained in the lateral 


position and five minutes after changing to the supine 
position in normal pregnancy at 27 to 38 weeks’ gesta- 
tion.? These differences between our results and those 
of the studies cited could be related to the different 
times of sampling after assumption of the supine posi- 


‘tion. The rapid changes in A-II levels seen within five 


minutes could reflect an alteration of the A-II meta- 
bolic clearance rate (A-II MCR) in response to the 
positional change. The A-II MCR has not been studied 
in pregnant women. This alteration in the A-II MCR 
may reflect a redistribution of blood flow to areas with. 
a greater extraction capacity for A-II due to a higher 
over-all affinity of tissue receptor sites, increased deg- 
radation; or both.“-?* In pregnant patients, particu- 
larly in late pregnancy, the supine recumbent position 
is related to decreased plasma volume,*® decreased 
renal blood flow," and probably decreased uteropla- 


, cental blood flow. Autoregulatory mechanisms in the, 


kidney involving the renin-antiotensin system and 
prostaglandin E have been proposed to modulate 
organ perfusion.” There is evidence to believe that the - 
uteroplacental unit has a similar autoregulatory 
mechanism to enhance blood flow?* *? and that it is 
possibly more active than the kidney in this regard." It 
is conceivable that changing from lateral to supine re- 
cumbency wil increase the A-II MCR in pregnant 
women, resulting in the decrease of circulating supine 
venous immunoreactive A-II levels. This mechanism 
may be most pronounced during the interval from 
29 to 34 weeks, since this is a period of rapid fetal 
growth which in turn demands a high level of utero- 
placental perfusion. 

In patients destined to develop PIH, there is substan- 
tial evidence that relative uteroplacental hypoperfu- 
sion exists long before the clinical syndrome devel- 
ops. ^ '* Histologic studies suggest that the normal 
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trophoblastic invasion and alterations of the subplacen- - 


tal spiral arteries of the myometrium result in a de- 
crease of elastic-muscular components of the vascular 
wall, allowing wide dilatation.” These changes were 
shown not to occur in hypertensive pregnancies.” 


These morphologic alterations occur in early gesta- 


tion during placentation.* The uteroplacental renin- 
angiotensin prostaglandin autoregulatory system may 
be set at a higher level in these patients, who have a 
background of relative uteroplacental hypoperfusion, 
even though they are normotensive. Bv the interval 
from 29 to 34 weeks, the uteroplacental autoregulatory 
mechanism may be stimulated enough to result in 
higher A-II basal levels and no change in the A-II 
MCR in response to volume changes that occur with 


‘positional change. This would be analagous to the re- 


sults found in a recent study in nonpregnant patients 


which demonstrated that when hypertensive patients | 


changed from a high level of sodium to sodium deple- 
tion had no change in A-II MCR compared to nor- 
motensive patients who demonstrated an increased 
A-II MCR.” Since there may be a relative decrease in 
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the number of free A-II tissue receptors and a di- 
minished blood flow to an area of high receptor and 
metabolic activity in patierits destined to develop PIH, 
the A-II as reflected by lateral and supine venous im- 
munoreactive A-II may be relatively unchanged. 

As term is approached, the uteroplacental au- ` 
toregulatory homeostatic mechanism may become un- 
balanced in a direction that results in the clinical man- 
ifestatiors of PIH. Our report demonstrating that the 
per cent relative change becomes more positive as ges- 
tation advances in. the PIH group is compatible with 
the above thesis.. 

In summary, the changes of. dogai A-II levels 
in response to positional change, lateral to supine, are 
significantly different in those patients destined to de- 
velop PIH as compared to those patients who will re- 
main normotensive and these changes might reflect 
the pathophysiologic alterations of the uteroplacental 
complex in the development of PIH. | 


The authors are indebted to Ms. Patricia Koym for 
her excellent technical assistance: 
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The prognostic value of serum human placental lactogen 
determinations in early pregnancy 
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Bloemfontein, South Africa 


Serial serum human placental lactogen (S-HPL) determinations were dona in early 
pregnancy on 85 high-risk cases. Normal S-HPL values with a normal ultrasonogram had a 
94.8 per cent successful outcome of pregnancy. Low S-HPL values were often 
accompanied by an abnormal or equivocal ultrasonogram (29.6 per cent). The fetal loss in 
patients with low S-HPL values and a normal ultrasonogram was 36.8 per cent. 


(AM. J. OBSTET. GYNECOL. 128: 879, 1977.) 


In 1961, Iroand Higashi! observed that the placenta ` 


contained a prolactin-like substance, and in 1962 
human placental lactogen was isolated.’ It is present in 
the blood of pregnant women in easily measurable 
quantities from the sixth to eighth week of pregnancy. 
There is a positive correlation between placental 
mass and serum human placental lactogen (S-HPL) 
levels. * It has even been suggested that there is a 
correllation between fetal mass and S-HPL levels,* * 
but this has been disputed.* It is thus clear why S-HPL 
has been used extensively as a test for placental func- 
tion in late pregnancy. In early pregnancy, however, 
the accuracy of S-HPL levels as a prognostic index of 
pregnancy outcome has been variably reported. This 
study reports our experience with S-HPL determina- 
tions as a prognostic index in early pregnancies. 


Patients and methods 


All patients with a history of habitual or threatened 
abortion in the period January, 1974, to December, 
1975, were included in the study. In total 85 patients 
were studied. Forty had a history of habitual abortions 
and 45 a history of threatened abortion. S-HPL was 
measured at the first visit and thereafter at least twice a 
week. | 
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S-HPL was measured by radioimmunoassay with the 
use of reagents supplied by Pharmacia (Phadebas 
HCS). The reference range (mean + 2 standard devia- 
tions [S.D.]) supplied by the manufacturer has been 
confirmed as valid for this laboratory and population. 
The lower limit of detection of the assay is 25 wg per 
liter. 


Results 


In 58 patients S-HPL levels fell within the refer- 
ence range, while in 27 levels were more than 2 S.D. 
below the mezn. 

Of the 58 patients with normal S-HPL levels in early 
pregnancy, 55 (94.8 per cent) were delivered of normal 
babies at term. Sonar examinations in all these patients 
were normal. Three patients (5.2 per cent) aborted. 
Two patients had midtrimester abortions (16 and 18 , 
weeks). In both cases the fetuses were examined and’ 
considered to be normal. An incompetent cervical os. 
was suspected as cause for the abortion. The third pa- 
tient with normal S-HPL levels and a normal ul- 
trasonogram had an intrauterine device in situ and 
aborted at 12 weeks. | 

Low S-HPL levels were found in 27 patients. Twelve 
had histories of habitual abortion and 15 had threat- 
ened abortions. Ultrasonography was done on all pa- 
tients. In five this was abnormal. No treatment was 
given and they aborted in due course. In three patients 
with initial equivocal ultrasonograms, treatment with 
human chorionic gonadotropin (HCG) was initiated. 
When serial ultrasonography failed to demonstrate 
progressive fetal development, treatment was discon- 
tinued. All these patients aborted. In the remaining 19 ,. 
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patients the ultrasonogram was normal. Five patients 
aborted before any treatment could be initiated. The 


remaining 14 patients were treated with HCG and in 


12 the pregnancy progressed unul term. In this group 
of 27 patients with initial low S-HPL values the total 
fetal loss was 15 (55.6 per cent). l 

Ultrasonography was done on all the patients. In 77 
patients (90.6 per cent) normal ultrasonograms were 
obtained. Of these patients 67 (87 per cent) were deliv- 
ered of normal infants at term, whereas 10 patients 
had abortions. In eight patients abnormal or equivocal 
. ultrasonograms were obtained and all these patients 
. aborted in due course. 


‘Comment 


Patients with histories of threatened or habitual 
abortion have been treated with a variety of methods. 
Despite the fact that many treatment regimens had 
very little ‘scientific merit the results were invariably 
good. The reason is clear: Seventy per cent of patients 
with threatened abortions ultimately deliver live, 
healthy infants.” The spontaneous cure rate is thus 


high. On. clinical grounds it is often impossible to dis- . 


tinguish between those early complicated pregnancies 
with favorable and those with an unfavorable prog- 
noses. A number of tests may help to differentiate be- 
tween these two groups of patients, such as preg- 


REFERENCES 


1. Ito, Y., and Higashi, K.: Studies on the prolactin-like sub- 
stance in human placenta, Endocrinol. Jpn. 8: 279, 1961. 
2. Josimovich, J. P., and MacLaren, J. A.: Presence in the 


human placenta and term serum of a highly lactogenic | 


substance immunologically related to pituitary growth 
hormone, Endocrinology 71: 209, 1962. 

3. Sciarra, J. J., Sherwood, L. M., Varma, A. A., and Lund- 
berg, W. B.: Human placental lactogen (HPL) and pla- 
cental weight, Am. J. OBSTET. GYNECOL. 101: 413, 1968. 

4. Saxena, B. N., Emerson, K., and Slenkow, H. A.: Serum 
placental lactogen (HPL) levels as an index of placental 
function, N. Engl. J. Med. 281: 225, 1969. 

5. Spellacy, W. N., Bubi, W. C., Schram, J. D., Birk, S. A., 
and McCreary, S. A.: Control of human chorionic 
somatomammotropin levels during pregnancy, Obstet. 
Gynecol. 37: 567, 1971. 

6. Singer, W., Desjardins, P., and Friesen, H. C.: Human 
placental lactogen: An index of placental function, Ob- 
stet. Gynecol. 36: 222, 1970. 

7. Jeffcoate, T. N. A.: Principles of Gynaecology, ed. 3, 
London, 1967, Butterworth & Co., Ltd. - 


8. Brown, J. B., Evans, J. H., Beischer, N. A., Campbell, D. ` 


G., and Fortune, D. W.: Hormone levels in threatened 
abortion, Br. J. Obstet. Gynaeccl. 77: 690, 1970. 

9. Yousseff, A. F., Naquib, Y. A., Fayad, M. M., and Hus- 
Sein, M.: Prognosis ‘of threatened abortion. A compara- 
tive study with the use of vaginal cytology and urinary 


gonadotropin immunoassay, AM. J. OBSTET. GYNECOL. . 


109: 8, 1971. 
10. Seppala, M., and Rauslahu, E.: Alpha-fetoprotein in 
abortion, Br. Med. J. 3: 769, 1972. 


August 15, 1977 
Am. J. Obstet. Gynecol. 
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nosis. Nearly 95 per cent of these patients were deliv- 

ered of infants at term without further treatment. 

Normal S-HPL values were invariably accompanied 
by normal ultrasonograms. We feel that the combina- 
tion of normal S-HPL values and a normal ultrasono- 
gram should indicate a virtually 100 per cent success 
rate if mechanical problems, for example, incompe- 
tence of the cervical os, can be excluded. 

A low.S-HPL value indicated a poor prognosis. Ab- 
normal or equivocal ultrasonograms were frequently 
found in this group (29.6 per cent). With a knowledge 
of the menstrual history, it is possible to diagnose vir- 
tually all cases of blighted ovum, missed abortion, or 
hydatidiform mole by a single sonar examination.” 
There is little concrete evidence that admission to hos- 
pital materially improves the outcome in patients with - 
early threatened abortion.” We-feel-that this group of. 
patients—patients with normal ultrasonograms but 
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of the response with serial S-HPL determinations.” 
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Only Cancer Screening Services 


e Maintains a computerized report 
on each patient. 


e Sends you a monthly summary of 
patients with abnormal findings. 
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e Correlates abnormal cytology with 
diagnostic and therapeutic patient 
follow-up procedures on a quar- 


terly, semi-annual and annual basis. 


e Telephones abnormal reports 
immediately. 


e Provides all testing supplies and 
pre-paid postage. 


e Monitors and researches signifi- 
cant trends in cervical cancer and 
reports them to you. 
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e Offers you the experience and 
expertise that come from pro- 
cessing 800,000 smears annually. 


e Reviews the performance of 
expert cytotechnologists daily for 
quality assurance. 


e Forwards relevant abstracts from 
gynecologic literature and 
ongoing educational programs. 
... all at no extra charge. 


We also offer a service to 
automatically recall your 
JAAA patients for routine exami- 
nations and Pap tests. 


As the country’s largest 
specialty laboratory that 





you and your patients. To per- 
sonally evaluate our unique 


oss z oa oc tui aine capabilities, simply fill out and 
€: distinctive benefits for rotu the coupon Mo Sd 


you desire further information 
tailored to your specific needs, 

feel free to call Jeannie Buttitta,. . 
Director of Professional Services, > 
at our toll-free number for the 
continental United States: (800) 
423-2465; in California call collect 
(213) 985-1730. 




















Cancer Screening Services 
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Please mail to: Cancer Screening Services 
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Please send me: 


O Complimentary Pap kits 
O More information on your comprehensive cytology service 
O A complete list of current abstracts on cytology and cancer screening 
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y way you look at it, 
this is a better real-time 
ultrasound scanner. 





Look at it like this. The new 
Ekolife™ from SKI gives you ex- 
traordinarily sharp images of the 
fetus and other organs, complete 
portability—plus valuable fea- 
tures all its own. 

With Ekolife, you can now 
perform accurate and detailed 
non-invasive examinations at a 
time and place most convenient 
to you. 


Look at the 
detail. 





Placenta localization. 


Left: Fetal biparietal diameter at 34 
weeks. 


Ekolife real-time scanning lets 
you see sharp and finely detailed 
images of the active fetus in mo- 
tion on the screen. 

Because we have doubled the 
number of lines of discreet 
echoes currently available, the 
result is a picture with extreme 
clarity. This provides you with 
many of the same capabilities of 
large compound scanners. 

The new Ekolife also fea- 
tures leading edge enhancement 
for obtaining a clearer outline of 
structures such as the fetal head. 
By flipping a switch, you can 
change from a grey scale image 
to high contrast black and white. 





Lookat the 
flexibility. 

Ekolife is one of the most 
advanced portable diagnostic 
ultrasound instruments avail- 
able today for obstetrical 
examinations. 

Its real-time images let you 
confirm fetal viability at 8-12 
weeks gestation. You can see 
fetal breathing and pulsation and 
continue to observe fetal growth 
and development through the 
third trimester. 

You can also quickly and ac- 
curately perform routine proce- 
dures such as the measurement 
of biparietal diameters and pla- 
centa localization. 

It may also be used for 
crown-rump measurement or to 
detect defects such as hydroceph- 
aly, spina bifida, anencephaly, 
hydatid mole and other fetal 
anomalies. 


Look at the 
convenience. 






Carry Ekolife c a 
anywhere you need it. as 


Ekolife gives you sharp fetal im- 
ages in the office, at the clinic, in 
the labor suite—anywhere you 
need them because it weighs 


F- 


switch is located directly on the 
transducer for easier access. And 
it comes with electronic calipers 
for accurate digital readouts of 
fetal head measurements. The 
calipers automatically convert 
dimensions to actual size. 





Never before have you been 
able to buy a high quality real- 
time portable scanner with all 
these features. 

SKI has been the leader 
in diagnostic ultrasound for more 
than 14 years— with dependable 
innovative products, top techni- 
cal support, clinically-trained 
representatives and nationwide 
service. 

The new Ekolife from SKI. 
It's worth a closer look. 
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Smith Kline Instruments, Inc. 


880 West Maude Ave * Sunnyvale, CA 94086 * (408) 732-6000 
A Subsidiary of SmithKline Corporation 


Please send me additional information on the 
new Ekolife portable ultrasound scanner. 
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L| 

| Hospital 

ı Address 

' City 

State ae rade a 
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| Mail to Smith Kline Instruments, Inc. 


P.O. Box 1947, Sunnyvale, California 94086 


Or, call 800-538-1556 toll free. 
In California call 408-732-6000. 
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In Canada, mail to Smith Kline Instruments. 
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effective 


based on review oy the National Academy of 
Sciences/Nationa’ Research Council, Sultrin was 
rated as "effective" against H. vaginalis. 
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The estimation of fetal weight by computer-assisted 


analysis 


STEVEN L. WARSOF, M.D. 
PARVIZ GOHARI, M.D. 
RICHARD L. BERKOWITZ, M.D. 
JOHN C. HOBBINS, M.D. 


New Haven, Connecticut, and Dayton, Ohio 


The need for a quick and easy method for estimating fetal weight in uterc has been clearly 
established. Estimates by abdominal palpation and fetal hormone production have proved 
to be of limited value. Eighty-five patients, ranging from 17 to 41 weeks' gestation, were 
ultrasonically scanned within 48 hours of delivery. Statistical analysis and multiple 
multivariant linear regressions were performed employing the BMD statistical packages. 
Our results show that birth weicht is a logarithmic function of fetal body parameters and 
that the abdominal circumference has the single best correlation with the log:o birth weight. 

Our best linear regression with the use.of two fetal dimensions (abdominal circumference 
and biparietal diameter) had a standard deviation of 106 grams per kilogram fetal weight. 
Since this derived formula is very cumbersome to manipulate, tables have been prepared 
with computer assistance to read the estimated fetal weight directly. Prospective estimates 
in 32 cases of both normal and pathologic gestations have proved to be within our : 

_ expected accuracy. (AM. J. OBSTET. GYNECOL. 128: 881, 1977.) 


A QUICK, EASY, and accurate method for estimat- 
ing fetal weight in utero would be of obvious benefit to 
the clinician practicing modern obstetrics. The time- 
honored ritual of palpating the uterine fundus is 
notoriously inaccurate, especially at the upper and 
lower extremes of the expected size for dates. Re- 
searchers, therefore, have attempted to estimate fetal 
weight by means of estriol,! human placental lactogen,? 
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and pregnanedioP determinations. It is not surprising 
that by indirect measurement of fetal mass each of ` 
these parameters has been of only limited value. - 

Since the introduction of modern ultrasound tc 
obstetrics in the mid-1960's, it has become possible to 
visualize the fetus and to make direct measurements of 
the fetal anatomy. With this diagnostic modality, one 
logically should be able to predict fetal weight more, 
effectively. 

With the use of consistently obtainable ultrasound 
measurements, it has been possible te reliably predict 
gestational age. The crown-rump length is used from 
the sixth through twelfth weeks’ and the biparietal di- 
ameter (BPD) from the thirteenth to thirtieth weeks.” ° 


Willocks and associates,” Kohorn,? Thompson and cc- 


workers? and Ianniruberto and Gibbons? tried with 
less success to relate fetal BPD to-birth weight (BW). 
They found that, although their average error of pre- 

diction was approximately 400 grams, their accuracy i 
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Regression. Multiple R 
85 pem (BW) = f(AC, AC, AC AC?) | i 140 (Gm./Kg.) 0.9605 
85 VBW = f(AC, AC?, AC’, AC*) . 329 (GmJ/Kg.) 0.9341 
85 BW = f(AC, AC?, AC*, AC‘) 353.4(Gm./Kg.) 0.8941 
85 log;o (BW) = f(AC, AC?, AC?, BPD, BPD?, BPD?, ACBPD, AC?BPD,  ACBPD) 1116(GmJ/Eg) 0.9764 
85 V BW = f(AC, AŒ, AC’, BPD, BPD?, BPD®, ACBPD, AC?BPD, ACBPD?) 290 (Gm./Kg.) 0.957 
85 BW = f(AC, AC’, AC’, BPD, BPD?, BPD?, ACBPD, AC?BPD, ACBPD?) 293 (Gm./Kg.) 0.927 
. 85 log:o (BW) = f(AC, AC?, AC?, BPD, BPD? BPD?, TIUV, TIUV?, TIUV?, | f | i^ 
ACBPD, AC?BPD, ACBPD*, ACTIUV, ACTIUY, ACT IUV?, | ees no 
' BPDTIUV, BPD?TIUV, BPDTIUV?) 108 (Gm./Kg.) 0.9802 ` 
85 | VBW- f(AC, AC, AC?, BPD, BPD?, BPD’, TIUV, TIUV?, TIUV?, " l 
ACBPD, AC?BPD, ACBPD?, ACTIUV, AC?TIUV, ACTIUV?, 
BPDTIUV, BPD?TIUV, BPDTIUV?) 275 (Gm./Kg.) 0.9570 
BW = f(AC, AC?, AC), BPD, BPD?, BPD’, TIUV, TIUV?, TIUV?, 
ACBPD, AC?BPD, ACBPD?, ACTIUV, AC?TIUV, ACTIUV?, 
BPDTIUV, BPD?TIUV, BPDTIUV?). . 966.8(GmJ/Kg) . 0.9449 ' 


?:.' Table Il 


i Regression | Standard error 


n 
et ~ 





BPDTIUV, BPD'TIUV, BPDTIUV?) 


"was much less with BW's less than 2,500 grams or 
‘greater than 4,200 grams. This was especially true in 
cases of fetal head-to-body disproportion such as are: 


'found in intrauterine growth retardation. Other work- 
ers have tried to predict fetal weight’ with ultrasonic 
measurements of fetal heaft volume,!*. hourly urine 
production rate, trunk diameters? and circumfer- 
ences, and placental volume. Recently, Campbell 
and Wilkin!* reported the use of fetal abdomenometry 


for the prediction of fetal weight with improved accu- - 


, racy. 


. In an effort to better predict fetal wish a direct 


. ' €omputer-assisted statistical analysis was performed to 


determine which of three ultrasonic measurements-— 


. BPD, abdominal circumference (AC); and total in- 
- trauterine volume (TIUV)—would correlate best with . 
. . birth weight. An attempt was also made to find a 

.' mathematical formula which utilized a combination of 
- these measurements to accurately predict birth weight. 





Multiple R 


85 logio (BW) = f(AC) 166 (Gm./Kg.) 0.9509 
85 logio (BW) = f(BPD) 205 (Gm./Kg.) 0.9247 — 
85 - logi; (BW) f(TIUV) 478 (Gm./Kg.) 0.5917 
.B " | | 
> 85 . logi (BW) = f(AC, AC', AC?) 137 (Gm./Kg.) 0.9668 - 
4x yo BOE logia (BW) = f(BPD, BPD?, BPD) | 163 (Gm./Kg.) | 0.0530 ` 
s 85 logio (BW) = f(TIUV, TIUV?, TIUV?) 345 (Gm./Kg.) 0.7909 
(785 logis (BW) = f(AC, AC?; AC?, BPD, BPD?, BPD?, ACBPD, AC?BPD, ACBPD*) 106 (Gm./Kg.) 0.9804 
85 logio, (BW) = f(AC, AC, AC", TIUV, TIUV?, TIUV?, ACTIUV, AC*TIUV, i 
EE ACTIUV?) | 132 (Gm./Kg.) > 0.9714 
' 85 ' logio (BW) = f(BPD, BPD?, BPD}, TIUV, TIUV?, TIUV’, BPDTIUV, E | 
js BPD*TIUV, BPDTIUV?2) 168 (Gm./Kg.) 0.9415 
85  ' logo (BW) = f(AC, AC, AC?, BPD, BPD?; BPD?, TIUV, TIUV?, TIUV?, 
| ACBPD, AC-BPD, ACBPD?, ACTIUV, AC*TIUV, ACTIUV?, 
108 (Gm./Kg.) 0.9802 


Methods 


Eighty-five ultrasonic profiles were obtained i in the 
Perinatal Unit of the Yale-New Haven Hospital with 
the use of an ultrasonograph with a gray-scale scan 
converter (Picker Electronics, Northford, Connecticut) 
calibrated to a velocity of sound in tissue of 1,540 me- 


ters per second. Transducers, 3.5 and 2.25° MHz. | 


(Aerotech Corporation, Lewistown, Pennsylvania), 
were üsed in both second- and third-trimester exami- 
nations. Polaroid photographs were obtained and 
measurements were made with the use of standard 
calipers and map readers (Dietzgen Company, Switzér- 
land) with necessary calibration factors dettrmined 
daily. All scans and measurements were performed by 
the authors. Of the 85 patients studied, there were 48 
patients undergoing repeat cesarean sectións or elec- 
tive inductions of labor, 11 diabetic patients (Classes A, 
B, and C), four pre-eclamptic’ patients, five with sus- 


pected intrauterine growth retardation UMS and: 
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Fig. 1. Retrospective study of 85 cases with actual birth weight (grams) plotted against the estimated 


birth weight (grams) from Equation 2. 


seven patients referred for second-trimester abortions. 

The following ultrasound determinations were per- 
formed as part of each profile: 

Biparietal diameter (BPD). Multiple scans were per- 
formed at right angles to the longitudinal axes of the’ 
fetus until a picture was obtained of an elliptic-shaped 
skull with a clear midline echo and clearly discernible 
lateral ventricles. With the use of mechanical calipers, 
BPD measurements were made from the outer edge of 
the anterior skull wall to the inner table of the posterior 
skull. Multiple scans were photographed and BPD 
measurements were averaged, if appropriate. 

Abdominal circumference (AC). After the lie of the 
fetus was ascertained and the fetal aorta or spine was 
located, scanning was performed at right angles to 
these,structures until the umbilical vein or the fetal 
stomach could be clearly visualized within a circular 
abdomen. The abdominal circumference was then 
measured with a hand-held map reader. The final 
reading Was an average of at least three determina- 
tions. B 

Total intrauterine volume (TIUV). TIUV was de- 
termined according to the technique described by 
Gohari and associates." On sagittal scanning, mea- 
surements were obtained of the longest and thickest 


dimensions of the uterus. A transverse scan was then 
+ 


obtained at the point of greatest uterine thickness and 
the largest measurement between uterine side walls 


was recorded. The TIUV was calculated from a for-: 


mula appropriate for an ellipsoid (0.5233 x longitudi- 


nal diameter x transverse diameter X anteroposterior ` 


diameter). 

Each of the above measurements was obtained in 
most cases by at least two different examiners and in- 
terpreted by two different readers without knowledge 
of each other’s findings. 

In our. measurements, two types of errors were de- 
termined. First, the “technique error” was obtained by 
comparing the results of two ultrasound examinations 
on the same patient which were performed and inter- 
preted by different individuals. Second, the “reader 
error” was determined by comparing the results cf dif- 
ferent readers interpreting the same set of ultrasono- 
graphic pictures. 

Each of the 85 patients was delivered within 48 hours 
of the ultrasound examination. After delivery, the 
birth weight was recorded and the actual abdominal 
circumference measurements were made by the inves- 
tigators. Gestational ages were assessed by a Dubowitz 
examination. 

Statistical analysis was performed by means of an 
IBM 370/158 system at the Yale University Computer 
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Table III. Reader and technique error in second and third trimesters 


Mean 
% error No: 
28 











Second trimester Third trimester 


Absolute Mean 
mean error | error | No. 
8.0 4] 









Absolute 
mean error 






No. Type of error 


Measurement 





TIUV (c.c.) 69 Technique 249.5 7.7 107 : 344 7.5 
AC (c.m.) 54 Technique 1.06 4.01 18 1.09 5.8 36 1.27 3.14 
TIUV (c.c) 36 Reader 190.7 =- 6.15 14 ` 84.5 6.65 22 259 6.3 
AC (c.m.) 27 


Reader 0.91 3.36 8 0.68 3.6 19 1.0 3.28 


Table IV. Previous efforts to predict fetal weight from fetal ultrasonic measurements 


Willocks and associates? (1964) BPD 152 ] S.D. = +455 Gm. 
Kohorn? (1967) BPD 84 ] S.D. = +490 Gm. 
Ianniruberto and Gibbons!? (1971) BPD 100 ] S.D. = +368 Gm. 
Campbell and Wilkin'6 (1975) AC 140 I S.D. = «9.196. 
Thompson and Makowski? (1971) BPD, anteroposterior chest diameter 1,079 1 S.D. = +290 Gm. 
Hansman"! /1975) BPD, thoracic diameter 202 ] S.D. = +240 Gm. 
Lunt and Chard?? (1976) Skull area, thoracic area 68 1 S.D. = +215 Gm. 
Ylostalo and Järvinen” (1974) BPD, body height, width, and depth . 133 ] S.D. = +317 Gm. 
Suzuki and associates"! (1974) BPD, heart volume 46 ] S.D. = +495 Gm. 
Picker and Saunders? (1976) BPD, body height, thigh diameter, 

limb lengths 50 1.5.D.= +200 Gm. 


Center with the use of the BMDPIR, BMDP2R, and 
-“Fournival’s All Possible Regressions” statistical 
packages. With the use of these programs, multiple 
linear regressions were obtained, relating the indepen- 
dent variables (AC, TIUV, and BPD} to each of three 
‘dependent variables (BW, logio [BW], or square root 
[BW]. 

After the best dependent variable was determined, 
the independent variables were then compared, first 
individually as linear terms and then individually as 
linear, squared, and cubic terms. Finally, these inde- 
pendent variables were compared as combinations or 

cross-products up to the cubic terms. 
Following the analyses, 32 additional patients were 
measured in the same fashion, and a prospective esti- 
mation of fetal weight was obtained. The results were 
compared with birth weights after delivery. 


Results . 


Of the 85 fetuses initially studied, 22 weighed less - 


' than 2.5 kilograms and five weighed more than 4 kilo- 
grams. Birth weights ranged from 174 to 4,760 grams. 
The gestational ages varied from 17 to. 41 weeks. 
Biparietal diameters ranged from 3.6 to 10.2 cm. Ab- 
dominal circumferences ranged from 11.8 to 38.2 cm. 
and the TIUV ranged from 836 to 7,586 cm?. 

"The average absolute difference between abdominai 
circumference as measured by ultrasound and the ab- 


dominal circumference measured after birth was 1.07. 
cm. or 3.3 per cent (0.0 to 9.6 per cent), with 95 per 
cent within 2.5 cm. cf predicted values. 

Our statistical analysis showed that, in all cases, the 
independent variables were best correlated to the 
logi (BW) as the dependent variable (Table I). 

Of the linear independent variables, the logio(BW) 


_ was best correlated with AC, then BPD, and, finally, 


TIUV (Table II, Aj. As shown in Table II, B, better fits 
were obtained with the use of the squared and cubic 
terms of each independent variable (Equation 1). In 
the final linear regressions, combinations of the inde- 
pendent variables (cross-prcducts) up to cubic terms . 
were used with either 2 (Equation 21 or 3 (Equation 3) 
ultrasonic measurements with still better results (Table 
I1, C). 

The best fit with the use of one ultrasonically mea- 
sured parameter was:  — 


log;gBW  —1.8367 + 0.092 (AC) — 0.019(AC)*/1,000 
| | (1) 
with a multiple R? of 0.9668 and standard error of the . 
estimate of 137 grams per kilogram of fetaPweight. 
The best fit with the use of the two best ultrasonically 
measured parameters yielded: 


logio(BW) = —1.599 + 0.144(BPD) + 0.032(AC) — 
0.111(BPD? x AC)/1,000 
(2) 
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Fig. 2. Prospective study of 32 cases with actual birth weigat (grams) plotted against the estimated 


birth weight (grams) from Equation 2 


The multiple R? of this regression was 0.9804 and the 
standard error of the estimate was 106 grams per 
kilogram of fetal weight. 

When all three variables were used, the best fit 
yielded: 


logi(BW) = —1.5086 + 0.234(BPD) + 0.030(TIUV) 
+ 0.006(AC)*/1,000 — 0.596(BPD)*/1,000 
| (8) 


The multiple R? was 0.9802 and the standard error of 
the estimate was 108 grams per kilogram of fetal 
weight. It is of note that Equation 2 is statistically as 
accurate as Equation 3 and eliminates the need for 
measuring the TIUV (Fig. 1. — — | 
The absolute mean "technique error" in 69 compari- 
sons of TIUV was 249.5 c.c., and the average per cent 
error was 7.7 (0.5 to 21.5 per cent); 72.5 per cent 


of the errors were less than 10 per cent. The abso- . 


lute mean "technique error" of abdominal circumfer- 
ence measurements in 54 patients was 1.06 cm. or 4.01 
per cent (0.0 to 16.5 per cent); 71 per cent of compari- 
sons had an error less than 5 per cent. The absolute 
mean "reader error" for TIUV in 36 cases was 190.7 
c.c. or 6.15 per cent (0.5 to 19.9 per cent). with 86 per 
cent of errors less than 10 per cent. The absolute mean 


. "reader error" for 27 cases of AC was 0.91 cm. or 3.36 
per cent (0.3 to 8.5 per cent), with 78 per cent less than .^ 


5 per cent error. 

As shown in Table III, the average errors were 
greater in the third trimester than in the second trimes- 
ter, due to the larger AC's and TIUV's measured in 
later gestations. The per cent errors are slightly greater 
in the second trimester than in the third, perhaps be- 
cause of the increased difficulty in taking mea- | 
surements on a very mobile fetus. , 

In the prospective study of 32 patients, gestational 
ages varied from 34 to 41 weeks and BW from 1,548 to 
4,530 grams. The absolute mean error in birth weight 
predictions was 228 grams (20 to 539) or 8.0 per cent 
(0.8 to 24.3). Seventy-eight per cent of our estimates 
fell within 10 per cent of actual birth weights as ex- 
pected from our statistical analysis (Fig. 2) 


Comment 


Our results show that birth weight is best expressed 
as 4 logarithmic function of fetal body parameters. Ab- 
dominal circumference correlates better with the legis 


.. (BW) than either BPD or TIUV, but birth weight pre- 


dictions can be most precisely predicted with the use of 
both AC and BPD together. This is particularly true 
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212 
218 
225 
232 
239 
247 
254 
262 
270 
278 
287 
296 
305 
314 
323 
333 
343 
353 
364 
374 
386 
397 
409 
42] 
433 
446 
459 
472 
486 
500 
.514 
529 
544 
559 
575 
592 
608 
626 
. 643 
661 
680 
699 
718 


738 - 


758 
779 
801 
823 
845 
868 
892 
916 
941 
966 
992 
1,018 
1,046 
1,073 
1,102 
1,131 
1,161 
1,19] 
1,222 


219 
226 
233 
24] 
248 
256 
263 
271 
280 
288 
297 


306 . 


315 
925 
334 
344 
355 
365 
376 
387 
399 
410 
422 


435 . 


447 
461 
474 
488 
502 
516 
531 
546 
561 
577 
594 
510 
628 
645 
663 
682 
701 
720 
740 
760 
781 
803 
825 
847 
870 
893 
918 
942 
967 
903 
1,020 
1,047 
1,074 
1,103 
1,132 
1,161 
1,192 
1,223 
1.954 
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234 
242 
249 
257 
265 
278 
28] 
290 
299 
308 
317 
326 
336 


236 
243 


250: 


258 
266 
274 
-283 
291 
300 
309 
318 


- 828 


338 
348 
358 
369 
380 
391 
402 
414 


. 426 


439 
452 
465 
478 
492 
506 
520 
535 
550 
566 
582 
598 
615 
632 
650 
668 
686 
705 
725 
745 
765 
786 
807 
829 
851 
874 
898 


922° 


946 

971 

997 
1,023 
1,050 
1,078 
1,106 
1,134 
1,164 
1,194 
1,225 
1,256 


1,288 


1,321 


«00. *Log(BW) = —1.599 + 0.144(BPD) + 0.032(AC) 
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252 
250 
258 
276 
284 
293 
302 
“311 
320 
330 
340 
350 
360 
371 
382 


393. 


404 
416 
426 
441 
454 
467 
480 
494 
508 
523 
538 
553 
568 
584 
601 


618 © 


635 
653 
671 
689 
708 
. 727 
747 


768 . 


789 
810 
832 
854 
,877 
900 
924 
949 
974 
999 
1,026 
1,052 
1,080 
1,108 
1,136 
1,166 
1,196 
1,226 
1,257 
1,289 
1,322 
1,355 


253 
26] 
269 
277 
286 
294 
303 
312 
322 
331 


771 
791 
813 
835 
857 
880 
903 


| 927 


952 
977 


- 1,002 


1,028 
1,055 
1,082 
1,110 
1,139 
1,168 
1,198 
1,228 
1,259 
1,291 
1,324 
1,357 
1,391 


262 
270 
, 279 
287 
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280 
289 
298 
307 
316 
325 
335 
345 
355 
365 
377 
388 
399 
41} 
425 
435 
448 
461 


474 > 


488 


509 


516 
531 


. 546 


561 
577 
593 
609 
626 
644 
661 
E79 
698 
717 
737 
757 
717 
798 
819 
841 
863 
886 
910 
924 
958 
983 
1,008 
1,035 
1,061 
1,083 
1,116 
1,145 
1,174 
1,208 
1,234 
1,265 
1,296 
1,329 
1,361 
1,395 
1,429 
1,464 


282 
290 
299 
308 
318 
327 
337 
347 
357 
368 
379 
390 
401 
413 
425 


` 438 


450 


463 
477. 


490 
504 
519 
533 
548 
564 
580 
596 
612 
629 
647 
665 
683 


301^ 


721 


740 


760 
780 
801 
. 823 
845 
867 
890 
913 


. 937 


962 

9877 
1,012 
1,038 
1,065 
1,092 
1,120 


1.148 


1,177 
1,207 
1,237 
1,268 
1,300 
1,332 
1,365 
1,398 
1,432 
1,467 
1,503 


292 
301 
310 
319 
320 
53€ 
349 
359 
370 
381 
392 
404 
416 
428 
440 
453 
466 
479 
493 
507 
52] 
536 
551 
567 
583 
599 
616 
633 
650 
- 668 
686 
705 


724- 


744 
764 
784 
805 
827 
848 
871 
894 
917 
941 
966 


991. 


1,016 
1,042 
1,069 
1,096 
1,124 
1,152 
1,181 
1,211 
1,241 
1,272 
1,303 
1,335 
1,368 
1,402 
1,436 
1,470 
1,506 
1,542 


303 
312 
321 
331 
341 
351 
361 
372 


558 
573 
589 
606 
622 
640 
657 
675 
694 
712 
732 
751 
772 
799 
813 
835 
857 
879 
902 
926 
950 
974 
999 
1,025 
1,051 
1,078 
1,105 
1,133 
1,161 
1,190 
1,220 
1,250 
1,281 
1,312 
1,344 
1,377 
1,410 
1,444 
1,478 
1,514 
1,550 
1,586 
1,624 


0.111(BPD, x AC)/1,000. S. D. = + OR — 106.0 Gm. per kilogram of body weight. 
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325 337 349 369 ` 975 388 402 417 432 448 464 481 498 
335 347 359 372 , 386 400 414 499 445 461 478 495 513 
345 357 370 384 397 412 427 449 458 475 492 509 528 
355 368 381 395 409 424 439 455 47] 488 506 524 543 
366 379 393 407 421 436 452 468 485 503 521 539 559 
377 390 404 419 434 449 465 482 499 517 536 555 575 
388 402 416 431 446 462 479 496 514 532 551 571 591 
399 413 428 443 459 476 493 510 528 547 567 587 608 
411 426 441 456 473 489 507 525 543 563 583: 603 625 
423 438 453 470 486 503 521 540 559 — - 579 599 620 642 
435 451 467 482 500 518 536 555 575 595 616 638 660 
448 464 480 497 514 533 551 571 591 612 633 656 679 
461 477 494 511 529 548 567 587 607 629 651 674 697 
474 491 508 526 544 553 583 603 624 646 669 699 716 
488 505 522 54; 559 579 599 620 642 664 687 711 736 
502 519 537 556 575 595 616 637 659 682 706 731 756 
516 534 552 572 591 612 633 655 678 701 725 750 776 
581 549 568 583 608 629 650 673 696 720 745 771 797 
546 564 584 604 625 646 668 691 715 740 765 791 819 
561 580 600 621 642 664 687 710 734 760 786 812 840 
577 596 617 633 660 682 705 729 754 780 807 834 862 
593 613 634 655 678 701 724 749 774 801 828 856 885 
609 630 651 673 696 720 744 769 795 822 850 879 908 
626 647 669 692 715 739 764 790 816 844 872 901 932 
643 665 687 710 734 759 784 811 838 866 895 925 956 
661 683 706 730 754 779 805 832 860 888 918 949 . 981 
679 702 725 749 774 800 826 854 882 912 942 973 1,006 
698 721 745 769 795 821 848 876 905 935 966 998 . 1,081 
717 740 764 790 818 843 870 899 929 959 991 1,023 1,057 
736 760 785 8il 837 865 893 929 953. 984 1,016 1,049 1,084 
756 780 806 832 859 387 916 946 977 1,009 1,042 1,076 11i 
776 801 827 854 882 910 940 970 1,002 1,034 1,068 1,103 1,138 
797 822 849 876 - 905 934 964 995. 1,027 1,060 1,095 | 1,130 1,166 
818 844 871 899 928 958 989 1,020 1,053 1,087 1,122 1,158 1,195 
839 866 . 894 922 952 982 1,014 1,046 1,079 1,114 1,150 1,186 1,224 
861 889 917 946 976 1,007  Á 71039 1,072 1,106 1,142 1,178 1,215 1,254 
884 912 941 970 10 1,033 1,065 1,099 1,134 1,170 1,207 1,245 = 1,284 
907 936 965 995 1,027 1,059 1,092 1,126 1,162 1,198 1,236 1,275 1,315 
931 960 990 | 1,021 1,052 1.085 1,119 . 1,154 1,190 | 1,227 1,266 1,305 1,46 
955 984 1,015 1,046 1,079 1112 1,147 1,183 1,219 1257 1,296 1,937 1,378 
979 1,009 1,041 1073 1,106 1140 1,75 1,212 1,240 1,287 1,997 1,368 | 1,410 
1004 . 1,085 . 1,0067 1,100 . 1,133 1,168 1,204 1,241 1279 1,9818 1,859 ^ 1,400 1,443 
1,030 — 1,061 1,094 1,127 1,161 4,197 1,283, 1,271 1310 1,350 1,891 1,433 1,477 
1,0566 — 1,0088 1,121 1155 1,190 1,226 1,263 1,302 1,341 1382 1424 1,467 1,511 
1,083 1,115 1,149 1,184 1,219 1,256 1,294 1,883 1,873 1,414 1,457 1,501 1,546 
1,110 1,143 1,177 1,213 1,249 . 1,286 1,825 1,864 1,405 1,447 1,491 1,535 1,581 
101138 — 1172 1,207 1,242 1,279 . 1,8317 . 1,956 1,397 1,438 1,481 1525 1,570 1,617 
1,166 — 1,201 1,236 1,273 1,310 1,349 1,389 1,430 1,472 1,515 1,560 1,606 1,653 
1,195 1,230 1,266 1,303 1,842 1,381 1,42] 1463 1,506 1,550 1,595 1,642 1,690 
1,225 1,2260 | 1297 . 1,335 . 1,374 1,414 1,455 1,497 1,541 1585 1,622 1,679 1,728 
1,955 1,291 1,329 1,367 1,406 1,447 1,489 1,532 1,576 1,621 1668 1,716 1,766 
1,286 1,323 1,361 1,400 1,440 1,481 1,523 1,567 1,612 1,658 1,706 1,755 1,805 
1,317 1,355 1,393 1,438 1,473 1,515 1,559 1,603 1,648 1695 1,744 1,798 1,844 
1,849 1,387 1,426 1,467 1,508 = 1,551 1594 1,639 1,686 1,738. 1,782 1,882 1,884 
1382 1,420 1,460 1,501 1543 1,586 1,631 1676 1,723 1,772 1,821 1,872 1,925 
1415 1,454. 1,495 1,536 1,579 1,623 1,668 1,714 1,762 1,811 1,861 1,913 1,966 
1,449 1,489 1,530 1,572 1,615 1,660 1,705 1,752 1,801 . 1,850 1,901 1,954 2,007 
1,483 1,524 1,565 1,608 . 1,652 1,697 1,744 1,791 i,840 . 1,891 1,942 1,995 2,050 
1,519 1,560 1,602 - 1,645 1,690 1,786 1,783 1,831 1,881 1,931 1,984 2,037 2,093 
1,554 1,595 1,639. 1,683 1,728 1,775 1,822 1,871 1,921 1,973 2,026 2,080 2,13€ 
1,591 1,633 1,677 1.721 1,767 1,814 1,862 1,912 1,963 2,015 2,069 2,124 2,18¢ 
1628 1,671 1,715 1,760 1,807 1,854. 1,9908 1,958 2,005 ° 2,058 2,112 2168 2,995 
1,666 1,709 1,754 1,800 1,847 1,895 1,945 1,996 2,048 2101 2,156 2,213 2,276 
* 
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Table V—Conťd 


B iparietal | 


utn 
è 


. August 15, 1977 


^ Am, J. Obstet. Gynecol. 


Abdominal circumference 


ee 


0.4 
9.5 
9.6 
9.7 
9.8 
9.9 
10.0 


Biparietal 


. 1,254 
1,287 
1,320 
1,354 
1,389 
1,425 
1,461 


l 287 
1,320 
1,354 
1,388 
1,424 
1,460 
1,497 


1,320 
1,354 


1,388 - 
"1,425 


1,459 
1,496 
1,534 


1,354 
1,388 
1,423 
1,459 
1,496 
1,533 
1,571 


1,89 1,495 1,462 1,500 1,539 1,579 ^ 1,620 
1424 1461 1498 1,536 1,576 1,616 15658. 
1460 1,497 , 1,35 1,574 1,614 1,655 1,697 
1496 1,533 15572 1,611 1,652 1,694 1,736 
1,533 1,571 1,610 1,650 1,69] 1,73 41,776 
1571 1,609 -1,649 1,690 1,731 1774 . 1,817 
1,609 1,648 1,689 1,730 1,772 1,815 1,859 


Abdominal sais ec 


21.0 


1,661 
1,700 
1,740 
1,780 
1,821 
1,862 
1,905 


517 
532 


^ 547 


563 
579 
595 
612 
629 
647 
665 
684 
703 
"792 
749 
762 
789 
808 
825 
847 
869 
892 
915 
939 


963: 


988 
1,013 
1,039 
1,065 


1 099 l 


1,119 
1.147 
1,175 
1,204 
1,233 
1,263 
1,294 
1,395 
1,356 
1,388 
1,421 


1,454. 


1,488 
1,522 
1,557 
1,592 
1,628 
1,665 


1,702 


1,740 
1,778 
1,817 
1,857 


535 
551 
567 
583 
600 
617 
634 
652 
670 
689 
708 
727 
747 
767 
788 
809 
831 
853 
876 
899 
922 
946 
971 
996 
1,021 
1,047 
1,074 
1,100 
1,128 
1,156 
1,184 
1,213 
1,243 
1,273 
1,304 
1,335 
1,367 
1,399 
1,432 
1,465 
1,499 
1,533 
1,568 


1,604 


1,640 
1,677 


1,714 . 


1,452 
1,79] 
1,830 
1,869 


1,9910 , 


555 
571 
587 
604 
621 
639 
657 
675 
694 
718 
733 
758 
778 
794 
816 
838 
860 
883 
906 

.990 


. 954 


978 
1,004 
1,029 
1,055 
1,082 
1,109 
1,137 
1,165 
1,194 
1,228 
1,258 
1,983 
1,314 
1,345 
1,377 
1,410 
1,443 
1,476 
1,511 
1,545 
1,580 
1,616 
1,653 
1,690 
1,727 
1,765 


1,804 


1,843 
1,883 


.1,923 


1,964 


575 
591 
608 
626 
644 
662 
680 
699 
719 


7938 - 


759 
779 
801 
899 
844 
867 
890 
918 
937 
961 
986 
1,012 
1,038 
1,064 
1,091 
1,118 
1,146 
1,175 
1,203 
1,233 
1,263 
1,293 
1,325 
1,356 
1,388 
1,421 
1,454 
1,488 
1,522 
1,557 
1,593 
1,629 
1,666 


_ 1,708 
1,741 


1,779 
1,818 
1,857 
1,897 
1,938 
1,979 


596 617 640 663 687 712 738 
618 ^ 635 658 682 707 732 759 
630 | 653 677 701 726 753 780 
648 672 696 721 747 774 802 
667 691 715 741 768 .795 . 824 
685 710 735 762 789 817 847 
708 730 756 ^ 783 811 840 870 
724 750 727 304 833 863 893 
744. 77) 798 - 826 856 886 918 
765 799 820 840 879 910 ^ 942 
786 813 842 872 903 934 967 
807 835 865 895 927 959 993 
820 . 858 888 919 951 985 1,019 
851  . 881 911 943 ° 976 1,011 1,046 
874 | . 904 936 a68 1,002 1,037 1,073 
897 928 "960 994 1,028 1,064 1,10] 
990 . 952 985 1,019 1,055 1,091 1,129 
945 ^ 977 ` 1011 1,046 1,082 1,119 1,158 


969 1,003 1,037. 1,078 1,109 1,148 1,187 
994 1,028 1,064 1,100 1,138 1,177 1,217 
1,020 1,055 1,091 1,128 1,166 1,206 1,247 
1,046 1,082 1,118 1,156 1,196 1,236 1,278 
1,073 1,109 1,146 1,135 1,295 1,267 1,310 
1,100 -. 1,137 1,175 1,215 1,256 1,298 ` 1,342 
1,127 1,165 1,204 1,945 1,286 1,830 1,974 


1,156 1,194 1,234 1,275 1,318 1,962 1,407 


1,184 1,994 1,2264. 1,306 1,350 1,395 1,441 
1,218 1,254 1,295 1,338 1,882 1,428 1,475 
1,248 1,984 1,826 1,270 1,415 1,462 1,510 
127% 1,315 . 1,358 . 1,408 1,449 1,496 1,545 
1,304 1,347 1,391 1,436 1,483 1,531 1,581 
1,335 1,379 1,424 1,470 1,517 1,567 1,618 
1,367 1,411 1,457 1,504 1,553 1,603 1,655 
1,400 + 1,445 1,491 1,539 1,588 1,639 1,692 
1,433 1,478 1,526 1,574 1,625 1,677 . 1,730 
1,466 1,513 1,561 ' 1,610 1,662 1,714 1,769 
1,500 1,548 1,597 1,647 1,699 1,753 1,808 
1,535 1,583 1,633 1,634 1,737 1,792 ` 1,848 
1,570 1,619 1,670  - 1,722 1,776 1,831 1,888 
1,606 1,656 1,707 . 1,760 1,815 1,871 1,929 
1,642 1,693 1,745 1,799 1,854 1,912 1,971 
1,679 1,730 1,784 1,838 1,895 1,953 2,013 
1,716 1,769 1,823 1,878 1,936 1,995 2,055 
1,754 . 1,808 1,862 1919 ° 1,977 2,097 2,098 
1,793 1,847 1,903 1,960 2,019 2,080  $,142 
1,832 1,887 1,943. 2,001 2,061 2,123 2,186 
1,872 1,927 1,985 2,044 2,104 2,167 2,231 
1,912 1,968 2,026 2,086 2,148 _ 2,211 2,276 
1,953 2,010 2,069 2,130 2,192 2,256 2,322 
1,994 2,052 2,112 2,173 2,237 2,302 2,368 
2,036 .2,095 2155 2218 2,282 2,348 2,415 


x 


765 
786 
808 
831 





2,021 


2,079 2,138 2,200 2,263 2,327 2,394 2,463 
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Abdominal ae B 





1,705 1,749 1 794 , 1,840 1 888 «1,937 1,987 2,038 2; 091 - 2, 145 2: 201 2,258 £910. 23” 
1,744 1,788 1,834 , 1,881 1,930: 1,979 ^ 2,030 2,082 2,135 ` 2,190 ..2,246 . 2,304 2,963 
1,784 1,829 - 1,875 . 1,923 1,972 2,022 > 2,073 2,126 2,180 © 2,235 2,292 2,350 2,410 
1,824 1,870 1,917 A,96€ 2,015 2,066  .2,117  '2,171]. 2,225 . 2;281 2,9399 | 2,397 2,458 


1,866 1,912- 1,960 2,009 2,059 2,110 2,162 ‘2,216 ` 2,2971 ^ 2,3928 2386. 2,445 2506 `^ 


1,908 ` 1,955 2,003 2,052 2,103 2,155 + -2,208 2,262 2,318 2,875 2,433 |... 2,409; 2,555 
1,951 1,998 2,047 2,097 = 2,148 2,200 ' 2,254 ze ,2,98605 ^ 2,428 2,482  . 2,542 , 2,604 





A Abdominal teas Lido 





- 792 821 851 : : 882. 914 047. -  981' 1017. © 1,054 1,092 1,13] 1,172 1,215 
814 844. ` 875 906 939 " 978 1,008 71045 1,082 ^ 1,122 1,162 1,204 ` 1,248 
837 867 . 899 ` 981 965 1,000 1,086 .- 1,073 1,112 1,152 1,194 1237. 1,281 

. 860 . 891 994."  .957 . 99] 1,027 ' * 1,064 1,102 1,142 1,183 1296 . 1,270 1,316 
884 916 949  :.983 1,018 1,055 > 1,093 . 1,132 1,173. 1,215 1,258 1,304 1,350. 
908 ` 941 975 . 1,010  , 1,046 1,983 . 1,122 ' .1,162 1,204 1,947 ^ 1,292 1,338 1,386 
933 - 966 1,001 1,037 1074 . 1,112°  L152 ‘.1,198 1,236: ' 1,280 , 1,825 1,373 1,422 
958 992 1,028 1,064 1,102 1,142 1,182 1,224 — 1,268  .1,818 1.360 1408 1,459 


© 984 1,019 1,055° 1,093 1,191 - 1,172, 1,213 $1,256 1,301. ‘1,347 1,395 1,445 > 1,496 
1010 1,046 1,083 , 1,121 1,161 1,202 1,245 -1,289 . 1,885 -1,882 1,481 1,481. 1,534 
1,037 1074. .1111 1151, 1191 . 1233 1277 1,2922 1,969 1417 1,467 1519 1,573 
1064 1,102 1,140. 1181] 1,222 1265 1,310. 1,356 1,404 1,453 ` 1,504 1,557 1,612 ^ 
.1092 1,30 . 1170 , 12211 1,254 1,298 . 1,343 501,990 1,439 -1,489 1,542. 1,596 ^ 1,6529 
1,120 1,160 1,200 . 1,242 1,2285 1,330  .1,2977 . 1,425 . 1,475 1,527 . 1,580 1,635 | 1,692 . 
1,149 ., 1,189 . 1,231 1274 1,318 1,364 1,411 1,461. 1,512 ' 1,564 1,619 1,675 1,734 
1,179 1,220. 1,262 1,506 1,851 (1,398 ^ 1,447 (1,497 1,549 . 1,603 ` 1,658. 1,716 | 1776 
1209 1,250 1,294 1,338, 1,385 1,483 ‘1,482 . 1,534 . 1,587 1,642 1,698 1,757 1,818 
1,239 1,282 1,326 1,872 1,419 1,468 1,519. (1,571 , 1,625; 1,681 1,739 1,799 1,861 
1270 . 1,314 1,359 1,406° °1,454 1,504 1,555 -1,609 1,664 1,721 . 1780 1,842 1,905 
1,302 1,346 1,892 . 1,440 . 1,489 . .1,540 1,593 1647 1,704° 1,762 1,822 1,885 1,949 
1,334 1,979 1,426 1,375 1,525 1,577 1,681 ^ 1,687° 1,744 . 1,804 ` 1,865 1,929 , 1,994 
1,366: 1,413 - 1,461 1510 1,562 1,615 1,070 . 1,726 1,785 1,846 , 1,908 1,973 2,040. 
.1,400 . 1,447 . 1,496 .1,547 . 1,599 " 1,653 . 1,709 1,767 1,826 1,888 ` 1,952 ^ 2,018 2,086 
1,433 1,482  .1,532 1,583 1,637  .1,6902 ` 1,749 . 1,808 ` 1,868 .. 1,9931 1,996 ` 2,064 2,133 
.1,468 . 1,517 ° 1,568 1.621 1,675 ° 1,731. 1,789. . 1,849 191l 1,975 . 2,041 2,110 2,181 
1,503. 1,553 . 1,605 1,658 . 1,714 ^ 1,771, 1,830° 1,891 ` 1,954 2,090 2,087 2,157 2,229 
1,538 | 1,589 1,642 1,697" 1,753 1,812 1,872 «1,934 1,998 . 2,065 2,183 2204 2,277 
1,574 1,626 1,680 . 1,736 1,793 | 1,853 °1,914. 1,977 - 2,043 2,110. 2,180 2,252 2,397 
1,611 . 1,664 . 1,719 1,775 1,834 1,894 1,957 ° 2,091 2088 ` 2,156 - 2,297 2,301. 2,377 
1648 | 1,702 1,758 1,816 1,875 1,937 . 2,000 ^ -2,066 . -2,133° 2,203 2975 2350 92497 
1,686 1741 ` .1,798 1856 . 1,917 1,979 2:044 9,111 2,179; 2,951 (2394 - 2,400 . 2,478 
1,724 ., 1,2780 1,838 1,898 1,959 ^ 2,023 ° 2,088 | 2,156 2,296 2998 2373 2,450 2,530 . 
1,763 1,820 . 1,879° 1,939 2,002 2,067 2,135 2,202 2273 2,347 2.4293 - 2501 2,582 
1,803 1,860 > 1,920 1,982 2,046 - 2,111: 2,179 2249 ` 2,921 2396 2473 2552 -2634. . 
1,843  .1,901: 1,962 2,025 2,090. -2,156 2,225- 2996 -2370 2,445 (2,524 3,604 - 2,687 
1,883 1,943 , 2,005 2,068 2,134 2,202 2272 2344 2419. 2,495 2,575 2,657 2,741 
~1,924 1,985 ` .2,048 2,118 2,179 2,248 2,319 2,398 2,468 2,546 2,627 2,710 2,795 
1,966 2,028 ;2,091 2,157 . 2,225 2,295 . 2,967 . 2441 2518 2,597 2,679 2,763 ‘2,840 
2,008 2,071°. 2,186 2,202 , 2,271 2,842 (2415 . .2,49] -2569- 92,649 2,732 2817 - 2,905. 
2,051 2,115 2,180 4 2,248 ., 2,318 2,390  Á 72,464 2,541 2620 -2,701 ‘2,785 2,871 2,960. 
2,004. 2,159 2,226 2,294 2,365 2,438 2,513 2591 72,671 - 2,754 2,839 2926 ^ 3,017 
2,138 2,204 .2,271 2,841 2,418 2487 2563 92642 2,723° 2807 2,893 2981 3,073 
2,183 2,240 -2,318 2,388 - 2,461 2,536 --2614 2,693 2,776 . 2,860, 2,947 3,037 3,130. 
2,228 2,205 ‘2,365 2,436 ^ 2,510 (2,586 ^ 2,665 2,745 2,828 2914 3,002. 3,093 | 3,187 
2,273. 2,542 9412 2485 2,558 2636 2,716 -2,798 2,882 . 2,969 3,058 3,150 3,245 
2,319 2,388 72,460 2,533 2,609 2,687 2,768 2,850. 2,936 3,023 3,114 3,207 - 3,303 
. 2,366 2,436° 2,508.. 2,583 . 2,6597 2,738 2,890. 2,904. 2,990 3,079. 3,170 3,264 
2,413 ©2484 2,557 2,633 ^ 2,710: :2,790 72,872 °*2,957 3,044 3,134. 3,227 3,322 3,420 
2,460 , 2,532 2,606: 2,683 (2,761  .2,849 ` 2,926` 3,011 3,099 3,190 . 8,984 3,380 3,479 
2,508 2,581 2,656 2,734 - 2,813 ° 2,895 (2,979 73,066 . 3,155 ` '3,247 .3,841 3,488 3,538 
2,557 2,631 ` 2,707. 2;785 2,865. 2,948 ` 3, 083". 3,121:-:.8,2211 ° 3,303 . 3,899. 3,497 3,598 
2,006 2.681 2,757 . 2,836; 2,918. 3,001 3,087 :.3,176 . 3,267 © 3,360 38,457 3,556 3,658 
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Table V—Cont'd 
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Abdominal circumference 


Biparietal 
diameter 
8.3 1,897 l 951 2,006 2,063 alee 
8.4 1,937 1,992 2,048 2,106 2,165 
8.5 1,978 2,034 2,091 2,149 2,210 
8.6 — °2.020 2.076 2,194 2,193 . 2,254 
8.7 2,063. 2,120 2,176 2,238 2,500 
. 8.8 2,106 2,163 aR 2,283 2,345 
. 8.9 2,149 2,208 2,267 2,929 2,392 
9.0 ^ 2,194 2,252 2,313 2,975 2,439 
9.1 2,238 2,298 2,359 2,422 2,486 
“9.2 . 2,284 2,344 2,406 2,469 2,534 
9.3 ' 2,330 2,20] . 2,453 2,517 2,583 
9.4 2,376 2,438 2,501 2,566 2,632 
9.5 2,423 2,485 2:549 + 2,615 2,682 
9.6 | 2,471 2,534 2,598 2,664 2,732 
9.7 2,519 2,583 2,048 2,714 2,782 
9.8 2,568 2,632 2,698 2,765 2,833 
9.9 2,618 2,682 2,748 2,816 2,885 
10.0 2,668 2,733 2,867 2,937 


2,799 


2182 92944 2.308 2,374 2 44] 2511 
2.926 2,989 2.354 2,420 2489- 9559 
2.971 2,385 2.400 2,468 2.537- 2,608 
2.317 2.381 9.447 2,515 2,585 2.657 
2.368 2.498 2.495 2,564 2,634 2 707 
2 410 2 475 2.543 2,612 2,684 9,757 
2,457 2,523 2,592 2,662 9 734 2 808 
2,504 2,579 264L 2711 2 784 2 859 
2559 ' 2620 2,690 2,762. 2 885 2.911 
2 601 2,670 2 740 2.812 2,887 2.963 
2.650 2,720 2 79] 2 864 2.938 3.015 
2,700 2,770 2.849 2,915 2 991 3,068 
2750 2.8921 2.893 20967 3,043 3,121 
2.801 2.879 9 945 3,020 3,096 3.175 
2 852 2924" 2997 3.073 3,150 3,929 
2,904 2,976 3,050 3,126 3,204 3,983 
2.956 8.099 3,108 3,180 8,258 3.338 
3,009 3.082 3.157 3,234 = 313 3,393 


2,582 
2,631 
2,681 
2,731 
2,781 
2,832 
2,884 
2,935 
2,988 
3,041 
3,094 
3,147 
3,201 


.3,256 


3,310 
3,365 
5,420 
3,476 





when higher-order terms and their crcss products are 
used. In the preliminary prospective study of 32 pa- 
tients the accuracy of our predictions was within the 
standard deviation of 1.06 Gm /kilogram. `` 

In the earliest ultrasonic attempts to predict fetal 
weight the BPD' was used since it was the easiest pa- 
rameter to measure with the equipment then available. 
With increased skill and experience and with improved 


‘technology, the emphasis was changed to measuring 


. fetal body diameters. Thompson: and Makowski” re- 
ported their ability to predict fetal weight with mea- 
surements of the fetal chest. Campbell and Wilkin’? 

recognized the importance of identifying the umbilical 
vein or fetal stomach as a landmark for their mea- 
surements of fetal abdominal circumference. This con- 


| cept has been accepted by others. More recently, mul- 
— tiple parameters for the prediction of fetal weight have 
" been employed. It would seem reasonable that: mea- 
“surements of various combinations of fetal body parts 


would add greater accuracy and provide a conceptually 
pleasing geometric model. For, example, Picker and 


' Saunders?? felt that the fetus was best approximated as 


a central body cylinder and four limb cvlinders. Lunt 
and Chard’? approximated Picker's accuracy by use of 
the cross-products.of the skull and thoracic cross- 
sectional area measurements (STAM). The results of 
: previous ultrasonic studies to predict fetal Weight are 
summarized in Table IV. 

We have found measurements of the thorax to be 


.. difficult to obtain and reproduce because the outer 
. margins are often not clearly discernible. We also feel 


that, although precision theoretically can be enhanced 
by multiple measurements of fetal body, head, and 
_limb cylinders, this type of analysis does not lend itself 


rw 


to . e 


to a busy clinical service. On the other hand, it is re- 
latively easy to obtain a measurement of the abdominal 
circumference since the umbilical vein is a consistently 
demonstrable landmark, and one can clearly discern 
the abdominal outline at this level. Todav it is also 
easier to accurately measure. BPD, since it is now 


possible to delineate intracranial landmarks such as the 


lateral and third ventricles for orientation. 

In our analysis we have found that birth weight is 
best expressed as a logarithmic functon of the fetal 
body parameters. This seems reasonàble, as most 
growth curves are exponential in nature. A better pre- 
diction, however, can be made when higher-order 
terms are utilized. Statistical analysis reveals that the 
cubic term, representing fetal volume, adds greatly to 


the accuracy when combined with squared and linear . 


expressions. Furthermore, we found, as did Picker and 
Saunders!? and Lunt and Chard,” that measurements 
of more than one parameter will improve the correla- 


. tion with birth weight. 


Multiple variable linear regressions with the use of 
all possible combinations of AC, BPD, and TIUV, their 
squared and cubic terms, and their cross-products were 
performed. An equation of great predictive value.with 
the use of BPD, TIUV, BPD, and AC? was derived 
(Equation 3). Other terms were eliminated as statisti- 
cally redundant or insignificant. The authors would, 
therefore, like to put forth the concept that" for the 
prediction of fetal birth weight the best geometric 
model employs cubic terms. This implies that, contrary 
to the cylindrical model, fetal weight is best approxi- 
mated by conceptualizing the fetus as a head sphere 
and a body sphere. 


When TIUV was not included in the analysis, a sim- 
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Abdominal circumference 


2,655 2,731 2,809 2,888 2,971 3,055 3,142 
2,705 2,782 2,960 2,04. 3,024 3,199 3,197 
2,756 2,833 2,912 2,994 3,078 3,154 3,252 
2,807 2,885 2,965 3,047 3,192 3,219 3,308 
2,858 2,937 3,018 3,101 =. 3,186 3,274 3,364 — 
2,910 2,989 3,071 3,155 3,241 3,330 3,420 
2,962 3,042 3,125 3,209 3,296 3,385 3,477 
3,015 3,096 3,179 3,264 3,352 3,442 3,534 
3,068 3,149 3,233 3,319 3,407 3,498 3,591 
3,121 3,203 5,288 3,374 3,463 3,555 3,649 
3,175 3,258 3,943 3,43) 3,526 3,612 3,706 
3,229 . 3,515 3,398 3,485 3,576 3,669 3,764 
3,283 3,368 3,454 3,542 3,633 3,726 5,822 
3,338 3,423 3,510 3,593 3,690 3,784 5,880 
3,393 3,479 3,566 3,655 3,748 3,842 3,938 
3,449 3,535 3,623 3,713 3,805 3,900 3,997 
3,505 3,591 3,679 3,770 3,868 3,958 4,055 
3,561 3,647 3,736 3,827 3,920 4,016 4,114 


pler equation (Equation 2) for BW was obtained. This 
regression line is statistically as accurate as Equation 3. 
We have found that TIUV, used in conjunction with 
BPD, is very useful in the diagnosis of IUGR,” but it 
does not add to the accuracy of birth weight predic- 
tions. Many factors other than fetal weight influence 
the TIUV. | 

The error between pre- and post-natal abdominal 
circumference measurements, although considerably 
greater than the error in BPD measurements, appears 
to be reasonable. With its first breath, the neonate's 
lungs expand and the lowered diaphragms compress 
the abdominal cavity, forcing the abdominal walls out- 
ward. The neonate also swallows large amounts of air 
and after birth is under less external pressure than in 
its aquatic uterine environment. These factors help to 
explain the expanded fetal abdominal girth which is 
measured after birth. | 

Campbell? has proposed that the diagnosis of in- 
trauterine growth retardation can be made by noting 
fetal head-to-body disproportion with respect to gesta- 
tional age. Early attempts at predicting BW became 








3,231 3,323 3,418 3,515 3,615 3,718 
3,287 3,380 3,475 3,573 3,674 3,778 
3,343 3,437 3,533 3,632 3,734 3,838 
3,400 3,494 3,591 3,691 3,794 3,899 
3,457 3,552 3,650 3,750 3,854 3,960 
3,514 3,610 3,708 3,810 3,914 4,021 
3,571 3,668 3,767 3,869 3,974 4,082 
3,629 3,726 3,826 3,929 4,035 4,148 
3,687 3,785 3,886 3,989 4,095 4,204 
3,745 3,844 3,945 4,049 4,156 4,265 
3,803 3,902 4,004 4,109 4,216 4,326 
3,861 3,961 4,064 4,169 4,277 4,388 
3,920 4,020 4,123  :4,229 4,338 4,449 
3,979 4,080 4,183 4,289 4,398 4,510 
4,037 4,139 4,243 4,949 4,459 4,571 
4,096 4,198 4,302 4,410 4,519 4,632 
4,155 4,257 4,362 4,470 4,580 4,692 
4,214 4,317 4,422 4,529 4,640 4,753 


increasingly inaccurate in fetuses of less than 2,500 
grams, especially when there was significant mal- 
proportion in the fetal head-to-body ratio. In our birth 
weight medel, since we account for both head and body 
size, we are able to accurately predict birth weights in 
both normal and malproportioned fetuses, including 
those with IUGR and macrosomia. Indeed, our stan- 
dard error of the estimate of 106 grams per kilogram 
fetal weight makes these predictions more accurate at 
birth weights less than 2,500 grams. : 

In conclusion, we have presented a statistically de- 
rived formula for the prediction of fetal weight with 
the use of two fetal parameters, the BPD and abdom:- 
nal.circumference, which can be easily measured on 
standard commercially available ultrasound equip- 
ment. We have shown prospectively the accuracy of 
our predictions in 32 cases. At best, the above calcula- 
tions are cumbersome to manipulate. With computer 
assistance, however, charts can be made with the com- 
putations already performed (Table V). With the use 
of these charts, the clinician has only to measure the 
desired parameters to find the estimated fetal weight. 
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Late decelerations and brain tolerance of the fetal 
monkey to intrapartum asphyxia 


K. ADAMSONS, M.D., PH.D. 
R. E. MYERS, M.D., PH.D. 
Bethesda, Maryland, and Providence, Rhode Island 


Eight monkey fetuses near term were subjected to regulated asphyxia during labor by 
mechanically constricting the maternal abdominal aorta and diminishing blood flow to the 
uterus. A magnitude of asphyxia was produced and maintained for an initial three hours 
that was close to but not sufficient to elicit late decelerations. The asphyxia was then 
augmented during a fourth hour to cause late decelerations of magnitudes of 5 to 15 per 
cent of the initial heart rate. After termination of the fourth hour of asphyxia, the fetuses 
were delivered by hysterotomy and provided intensive care. During the three to nine 
months of survival after birth, all animals were neurologically intact; on necropsy the brains 
were free of pathologic changes both grossly and microscopicaliy. These results support 
the thesis that fetal heart rate monitoring during labor exhibits a sensitivity sufficient to 
diagnose asphyxia of the fetus of clinica! significance before it reaches a magnitude that 
may cause permanent neurological injury. These results are particularly partinent to those 
clinical circumstances where the decreases in intervillous space blocd flow brought about 
by uterine contractions are accentuated due to low maternal blood pressure. (AM. J. 


OBSTET. GYNECOL. 128: 893, 1977.) 


INCREASING RELIANCE has been placed upon the 
electronic monitoring of the fetal heart rate to diag- 
nose fetal asphyxia during labor over the last five years. 
lransient decreases in heart rate following uterine 
contractions or "late decelerations" have long been 
identified as indicating a jeopardy of the fetus from 
asphyxia.” * However, it is not clear whether a mag- 
nitude of asphyxia that elicits late decelerations can be 
tolerated by the fetus without injury to the brain. Most 


clinical studies do describe a lowering of the Apgar 


score and higher perinatal morbidity and mortality 
rates among those infants who exhibit late decelera- 
tions during labor." Although these clinical studies 
are of unquestioned value in identifying patients at risk 
and in establishing criteria for the management of 
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labor, they do not provide direct information with re- 


spect to the relationship between occurrence of late -` 


decelerations and the morphologic state of the nervous 
system. 

Studies with rhesus monkeys have demonstrated that 
late decelerations occur only when the oxygenation of 
the fetus is substantially reduced.°~’ These studies have 
shown that late decelerations occur following normal 
uterine contractions only when blood sampled from 
the abdominal aorta of the fetus shows a hemoglobin . 
saturation with oxygen of less than 25 to 30 per cent. 
The experimental studies also have demonstrated that 
marked asphyxia of the monkey fetus also causes swel- 
ling of the brain? and patterns of brain injury that 
closely simulate brain damage patterns observed in 
man.” These observations create a particular concern 
whether it is acceptable to depend upon the recogni- 
tion of late decelerations as the warning sign of clini- 
cally significant asphyxia of the fetus. It seems possible 
that asphyxia of a magnitude sufficient to cause fetal 
heart rate changes may also be of a magnitude suf- 
ficient to cause injury to the fetal brain. 

The present study with the pregnant rhesus monkey 
used as a model investigates the impact of asphyxia of 
an extent sufficient to cause late decelerations, upon 
the neurological performance of the newborn animal ,. 


Vul 
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and upon the morphologic integrity of the brain after 
the animal has survived fof a prolonged time. The ex- 
periment was devised so as to approximate those cir- 
cumstances under which asphyxia of the fetus may 


occur in man. An initial three hours of asphyxia of an - 
intensity not quite sufficient to cause late decelerations 


was administered to duplicate the events that may 
occur during the second half of an active labor. It ts 
known that the second stage of labor is associated with 
a progressive decrease in pH of fetal arterial blood in a 
substantial proportion of patients even in those in- 
stances in which no complications can be identified??? 
The fetuses, which had already sustained three hours 
of asphyxia, were then subjected to a fourth hour of 
more marked asphyxia that was associated with distinct 
late decelerations. An additional hour of the more 
marked asphyxia was utilized because an hour is esü- 
mated to be the outer limit of time -hat is required in 


the clinical setting to identify and confirm the presence . 
‘of asphyxia of the fetus with biochemical means and, 


after the presence of asphyxia is confirmed, to extricate 
the fetus. The implications of exposure of fetuses to 
such terminal asphyxia were examined with respect to 
both survival of the newborn animal and occurence of 
damage to the brain. 


Material and methods 


Eight. pregnant rhesus monkeys near term were 
used. All animals were obtained from the breeding col- 
ony of the Laboratory of Perinatal Physiology. During 


. the 12 hours prior to study, all animals were deprived 


of food but allowed free access to wazer. On the morn- 
ing of the study, they were anesthetized with intrave- 
nous sodium pentobarbital, 35 mg. per kilogram. The 
maternal abdomen was prepared in a sterile manner 
and a midline incision was made with exposure of the 
uterus, The uterine fundus was incised in a location 


' well away from the margins of the placental discs. The 


left leg of the fetus was delivered, and a P.E. No. 50 
polyethylene catheter was inserted into the left femoral 
artery, advanced to the level of the abdominal aorta, 
and secured in place. The leg was returned to the 
uterus; a second catheter was positioned in the amnio- 
tic cavity, and the uterine incision was closed with 2-0 
chromic sutures. Lost amniotic fluid was replaced by 
physiologic saline injected through the intrauterine 


catheter. 


The uterus and its contents were next reflected for- 
ward; the aorta of the mother was identified, and a 
segment distal to the origin of the renal arteries was 
freed. One end of a cord was passed behind the freed 
segment of the aorta, and a sling was formed by lead- 
ing the free ends of the cord through a 6 cm. length of 
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stiff polyethylene tubing and attaching both to a screw 
micrometer. By adjusting the tension applied to the 
sling by the micrometer screw, the degree to which the 
aorta was compressed could be regulated. This com- 
pression of the maternal aorta permitted the blood 
pressure in the distal maternal aorta and its branches to 
be adjusted up or down at wil. The end of the 
polyethylene tubing through which the two strands of 
the sling were passed was exteriorized through a stab 
wound in the lateral abdominal wall of the mother. All 
incisions were then closed, and the mother was re- 
positioned on her side. 

The blood pressures and heart rates of the mother 
and fetus and the intrauterine pressure were recorded 
continuously. Samples of maternal and fetal arterial 
blood were withdrawn at intervals and analyzed for 
pH, Po, and Pcos. The maternal rectal temperature 
was maintained in the range of 37° to 38° C. by a 
servo-controlled heat shield positioned over the animal 
and.a warm water blanket placed underneath. Depth 
of anesthesia was maintained constant by the hourly 
intramuscular injection of pentobarbital, 5 to 10 mg. 
per kilogram. 

The mothers and fetuses were observed for 30 to 40 


minutes while the control values of all parameters mea- 


sured were determined. The constricting sling was 
then tightened which lowered blood pressure in the 
distal aorta and decreased blood flow through the 
uterine arteries. Throughout the entire procedure, the 
pressure in the maternal common iliac artery distal to 
the point of constriction was continuously monitored. 
When the asphyxia of the fetus brought about by the 
reduced blood pressure in the uterine arteries was 
sufficient to cause late decelerations, the uterine artery 
blood pressure was regulated upward very slightly by 
readjusting the micrometer screw. This caused the late 
decelerations to disappear. Periodic further adjust- 
ments of the tension maintained on the sling were then 


' necessary to maintain the asphyxia of the fetus at such 


a magnitude that the spontaneous uterine contractions 
failed to elicit late decelerations. After three hours of 
asphyxia in this range, the blood pressure in the ma- 
ternal iliac artery was again adjusted downward to pro- 
voke late decelerations of a magnitude that ranged be- 
tween 5 and 15 per cent of the control rate. The fetuses 


were subjected to a full fourth hour of such more 


marked asphyxia, and then they were deliveréd by hys- 
terotomy. | 

All newborn animals had immediate intubation and 
mechanical ventilation with an Amsterdam infant 
respirator which utilized 100 per cent oxygen at an 
inflation pressure less than 20 mm. Hg. As soon as the 
newborn animals began breathing on their own, the 
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Eudottachedi tube" was i removed, and. the A wêre 
transferred to an incubator. The. oxygen t tension of the ` 


atmosphere | contained j in the incubator was adjusted to sc 
maintain the oxygen pressure of blood taken from the , l 


newborn abdominal aorta in the ránge of 55 to 80mm. 
Hg. The’ vital signs, blood composition;; and blood . 


"pressure, of the, newborn animals were closely. mon- 
itored until the animals began tó respond to stimu- 


lation which usually’ occurred any, time after eight to 24 ` 


hours. -The arterial ‘catheter was, removed. after 24 ` 
hours; and the infants were maintained on formula by. 


bottle. 

All infants were examined neurologically at weekly 
intervals over the first two months and at monthly | 
intervals thereafter. During these examinations, the 
animals were, tested for their general alertness and re- 
sponsiveness to, stimulation. Gait and stance: were re- 


. corded'as were bodily postures. The range and conju- 
gateness of eye movements and the. fullness of. visual - 
‘fields was. tested. All.extremities wére examined with 


respect to reaction to stimulation and the degree of 
control of motor reactions. Muscle tone was estimated: ` 


by palpation and by moving the limbs passively. Muscle 
strength was-tested as was coordination of.the ex-, 


tremities in. picking up food objects. A particular note 


was taken of limb positioning both when the animals. 
, Were at rest and when.they were walking. ‘The animals’ 
` tolerance to limb placement i in abnormal positions. was. 


also, determined. 
. Three to nine months after delivery. the animals 


. were. anesthetized with intravenous pentobarbital, 35° 


mg. per kilogram. The chest was opened, and a cannu- 


da: was placed in the ascending aorta. The right-auricle 


was amputated, and the vascülar system was perfused : 


with i à formaldehyde-saline solution. The brains were : : 
removed: and fixed for an additional 10 days i in 10 per .. 


cent formalin. All brain: specimens, coronal brain slices, 
and thionine-stained microscopic serial sections were 


even detail. for pathologic: changes. ot: 


` Resuits 


; Control values; The mean values and ranges m the 
various constituents of maternal arterial blóod during ~ 
the ‘control period were:. pH = 7.43 (range — = 7,39 to. 
7:47), Poz = 88' ' (range = ='79 to` 102) mm. Hg. and 


Peco: = 32 (range = = 29 to 34) mm. Hg. The corre- 


spondiñg - values for the fetuses’. were: pH = 7.28 , 


(range = 4:21 to 7.32), Pog = : 96 (range. = 29 to. 30) 


mm. Hg, and- Pco,- 4l (range —37 to 44) mm. Hg. : 
Thé mean arterial blood pressure of thé mothers aver-. 
aged 110 (range = 96 to 132) mm: Hg, and the heart : 
rate averaged 160 (range = 145 to 175) beats per min-' 
ute.: The Comesponding values for the eight. fetuses 
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P =. ps to-a pH, of 7.16 (range. = 
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‘were 48 3 = (49^ to 55). mm. Hg and, 203° 
- [ratige = 170 to 330). heats per minute. Periodic | 
uterine contractions were present. in all of the animals. . 
. These contractions increased in both frequency and. 
_amplitude over the five-hour observation period in all — 
instances. During the. fourth and final hour of more 


"marked asphyxia, the duration of uterine contractions 


"ranged between 28'and 54 seconds while the intervals 
' betweén contractions ranged. between 55 and 240 sec- 
."onds. The intrauterine pressure between contractions 
‘ranged between 7 and 12 mm. Hg. The amplitude cf . 
maximum uterine contractions ranged between 22 and 
60 mm. Hg. i 

Regulation ‘ ‘of blood pressure in the common. iliac 


- artery of the mother. At the end of the 30. minute. 


control périod, ‘the mean blood pressure in the com- 


, mon iliac artery of the mother was, reduced to a range 


of 32 to 44 mm. Hg in ordér to reduce the supply of. 


“oxygen to the fetus toa level at which uterine contrac- ' 


tions of moderate intensity and normal duration m 
“to cause late decelerations. Once late decelerations ap-. 
~ peared, the blood pressure in the maternal common ` 


. iliac artery was again adjusted upward to 40 to 45 mm. 


L 


^? 


Hg until the late decelerations disappeared. Further | > 


_. periodic upward adjustments of maternal iliac artery 
blood pressure ‘were made thereafter to continue to 
maintain the oxygen ‘concentration of fetal arterial 


" blood ata value such that the fetüs continued to exhibit. / 


. late decelerations of small magnitude. 

. Át the termination of the three hours of asphyxia of. 
"lesser magnitude in the fetus, the blood pressure in the. 
-maternal iliac artery was again adjusted downward for | 


a final (fourth) hour of. more marked asphyxia associ- `- 


` ated with late decelerations. Because all fetuses were: 
“significantly acidotic by this tire, it was necessary to 


-reduce'the blood pressure of the mother only to the, 
„range of 60 to 80 im. Hg to increase again the as. 
` phjxia of the fetuses sufficiently to lead to late deceler- 


ations of a small magnitude as described. 


Blood : ‘composition -and vital signs ‘of the fetuses: 


during asphyxia. The ‘fetuses showed no significant - 


"changes in vital signs during the three-hour period - 


_ during which the oxygen deprivation was of a mag- ' 


nitude just: short of that required t to cause late decelera- 
tiòns. The mean’ blood pressure averaged 44 
{range = 40 to 48) mm. Hg and,the heart rate aver- : 
aged 196 (range = 180.to 220). beats per minute. On 
“the: other hand, the hydrogen ion concentration of 
‘fetal arterial blood - ‘increased - ‘to values that corre- _ 
7.08 to 7. 29), the 
oxygen tensions déclined to a mean of 18 (range = 14 


to 20) mm: (Hg and the carbon dioxide tensions in- - 
5 creased: XO. a mean, of 54 (range = = 52 to 59) mm. Hgs. 
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Fig. 2. Cross section through the central nucleus of the right inferior colliculus of the same animals as 
illustrated in Fig. 1. Comparison of the appearance of this nucleus in the two animals shows no 
evidence of pathologic change following exposure to moderate asphyxia for four hours of the animal 
depicted in B. The inferior colliculus is the brain structure most vulnerable to injury when monkey 

|. fetuses are exposed to total asphyxia. ; 


. 898 Adamsons and Myers 


The corresponding mean arterial blood oxygen con- 


. tent, as ‘calculated from the. ‘corresponding Pos, pH, 


oe ~ 


. "n 


and hematocrit values, was 4.4 ml. per 100 ml. of fetal 


‘arterial blood. un 


: At the end of the fourth and Sinai heus of more 


“inarked asphyxia (wher: the fetal oxygen Stores were 


depleted so as to cause late decelerations), all fetuses 


' had sustained significant decreases in both mean blood 


pressures and mean heart rates. The mean blood 
pressures between late decelerations ‘of the eight 
fetuses as determined during the last 10 minutes of 
exposure to asphyxia averaged: 38 (ranze = 36 to 42) 


mm. Hg and the heart rate averaged 174 (range = 162 


to 182) beats per minute. The final average pH value of 


` fetal'abdominal aortic blood was 7.13 (range = 7.05 to 


7.17); the mean Po; value was 13 (range z 12 to 16) 


mm. Hg, and the mean Pco; value was 59 (range — — 56 
— to 64) mm. Hg. 


Thirty minutes after the fetuses were delivered, 
when they were breathing oxygen-enriched air, their 


' blood pressures and heart rates were slightly lower 
- than those observed in utero during the control period. 


The mean blood pressure averaged 47 (range — 44 
to 51) mm. Hg and the heart rate averaged 196 
(range = 188 to 216) beats per minute. The hydrogen 
ion concentration had decreased significantly by this 
time so that the pH values averaged 7.22 (range 7.19 
to 7.26), the Po; values averaged 78 (range = 56 to 94) 


,".' mm. Hg, and the Pco; values averaged 38 (range = 


32 to 41) mm. Hg. 
Neurological and ücuropadilogie findings. The 
neurological examinations of the eight newborn ani- 


mals repeatedly failed to demonstrate any abnor- 


 malities. Throughout survival, all animals appeared 


normally alert and responsive to stimulation. They 


began sitting and standing and, later, walking at the 


expected times. Gait and stance appeared entirely 


normal. Extraocular movements were full and visual 
fields were intact as tested by confrontation. Muscle 


-- tone and strength and use of all extremities were 


-within normal limits. None of the animals showed any 


' tendency to abnormal posturing either at rest or dur- 


ing movement, and ail responded actively when 
pricked with a pin over widespread areas of the body 
on both sides. | 

Examination of the gross brain specimens and co- 
ronal brain slices taken from the brains of all eight 


: animals failed to uncover any pathologic abnormalities. 


Study of serial microscopic sections taken! from the 
brains also failed to reveal any areas of nerve cellloss or 
other type of pathologic change.’ Fig. 1 depicts a 


| photomicrographic view taken from the postcentral 


© gyrus of experimental monkey 1751 subjected to in- 
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trauterine asphyxia and of control monkey 1726 deliv- 
ered vaginally without documented asphyxia. Both 
animals were 6 months old at the time they were killed, 
and neither showed any neurological abnormalities. As 
is evident from the photomicrographs, the: numbers 
and distribütions of cell types within the six laminae of 
the cortex of the twc animals are similar. The absence 


‘of pathologic changes in this zone of cortex is of par- 


ücular significance because this area shows a predilec- 
tion for injury as a result of exposure to partial as- 
phyxia.' Fig. 2 presents the microscopic appearance of 
the right inferior colliculus taken from the same two 
animals illustrated in Fig. 1. The inferior colliculus, the 
first structure to show injury in newborn animals fol- 
lowing exposure to total asphyxia,’ also gives no evi- 
dence of pathologic change ir. the animals that sus- 
tained the intrapartum asphyxia, as is evident from the 
microscopic sections illustrated in Fig. 2. 


P 


Comment 

The anesthetized mature monkey fetuses showed a 
considerable tolerance to marked reductions in oxygen 
tension. None of the animals subjected to four hours of 
moderate asphyxia exhibited any brain injury detecta- 
ble by either neurological evaluation of the animals in 
the newborn or juvenile stage or by gross or micro- 
scopic examination of the brains. Previous work has 
demonstrated that brain injury—usually associated 
with brain edema—can be produced in term monkey 
fetuses only when the oxygen content of blood taken 
from the fetal abdominal aorta decreases below 2 ml. 
per 100 ml.57*: ? Because late decelerations are regu- 
larly elicited in- rhesus monkey fetuses by uterine çon- 
tractions of normal duration when fetal oxygenation is 
already reduced by a less marked amount, it was in- 


ferred that. late decelerations might appear before 


brain injury during heightening asphyxia. Besides ver- - | 
ifying this supposition, the present investigation 
provides additional information regarding the dura- 
tion of moderate asphyxia that term monkey fetuses 
can sustain without injury to the nervous system. 
Several important considerations must be borne in 
mind in interpreting the present results. First, the 
present animals were anesthetized throughout their 
exposure to asphyxia. Since barbiturate anesthesia 
significantly extends mature monkey fetuses’ tolerance 
to total asphyxia (anoxia),!* the use of anesthesia in the 
present study may also have extended the fetuses' tol- 


 erance to partial asphyxia (hypoxia). If so, fetuses that 


are not anesthetized may develop brain injury when 
exposed to partial asphyxia of a magnitude not 
sufficient to cause brain injury in the present study. 
Thus, there are several reasons why direct inferences 
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can not be drawn from the results of the present study 
to the situation of a woman in labor where anesthesia 
has not been used. | 

The magnitude of asphyxia utilized in the present 
study was carefully regulated throughout the period of 
exposure. The cardiovascular performance of each 
fetus, though somewhat depressed, was well main- 
tained, and care was exercised that the fetuses not sus- 
tain additional total asphyxia at delivery or during the 
newborn period. In contrast, the human fetus, in most 


clinical situations associated with impaired fetal oxygen 


supply, suffers from prcgressive reductions in blood 
oxygen content as labor progresses." Furthermore, the 
human fetus nearly alwavs sustains additional marked 
though transient reductions in oxygenation during the 
second stage of labor. This latter circumstance is par- 
ticularly unfortunate since the prior exposure to 
hypoxia may reduce the fetal tolerance to anoxia so 
that a superimposed episode of total asphyxia, though 
of short duration, may injure the fetal brain. This 
variable and inhomogeneous nature of asphyxia of the 
fetus in man must be kept in mind when comparisons 
are made between the controlled asphyxia as produced 
in our experimental studies and asphyxia as it affects 
man. 

Fetal asphyxia was produced by reducing the perfu- 
sion pressure of the uterine blood vessels. Earlier 
studies have demonstrated that the amplitudes of late 
decelerations are related to the magnitudes of oxygen 
deprivation of the fetus and to the durations and 
amplitudes of the uterine contractions 5 However, as 
unpublished studies in our laboratory have demon- 
strated, the magnitudes o? late decelerations are also 
greatly influenced by the blood pressure level of the 
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mother. Thus, the blood pressure of the mother and 
the characteristics of the uterine contractions must be.. 
taken into account in assessing the significance of late 
decelerations. . 

The present data support the assumption made by 
most clinicians that late decelerations appear before 
permanent nervous system injury develops as a conse- 
quence of asphyxia. If the present findings hold true 
for unanesthetized animals, it can be concluded that 
the continuous monitoring of the fetal heart rate 
provides a highly reliable method of surveillance of the 
fetus during labor to diagnose fetal asphyxia before it 


-reaches a magnitude sufficient to cause brain damage. 


The present findings specifically pertain to clinical 
situations in which perfusion of the intervillous space 
has been reduced due to decrease in maternal blood 
pressure. Intervillous space blood flow is particularly - 
susceptible to retardation or interruption by increases 
in intrauterine pressure under these circumstances. 
The more marked reductions in intervillous space 
blood flow associated with uterine contractions, ob- 
served in the presence of maternal hypotension, lead to 
more rapid decreases of greater magnitude in oxygen- 
ation of the fetus and, hence, in heart rate changes of 
greater magnitude. On the other hand, when blood 
flow through the intervillous space is reduced due tc a 
generalized constriction of uterine blood vessels, the 
effects of uterine contractions of the same magnitude ; 
on the intervillous space blood flow and, hence, on fetal + 
arterial blood Po, may be slight. These considerations 
have bearing upon the interpretation and the diagnos- 
tic significance of late decelerations in the hypertensive 
parturient patient. 
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Continuous subcutaneous pH measurement 


in human fetuses 


Correlations with scalp and umbilical blood pH 
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The subcutaneous pH values of 42 fetuses has been measured zontinuously during labor 
with the use of the electrode designed by Stamm and associates.? We have obtained 60 
per cent good tracings. The results have confirmed the reliability of the subcutaneous pH 
measurement, if the electrode is correctly inserted, when compared with both capillary and 
umbilical artery blood pH measurements (r = 0.91, p < 0.001 and 0.83, p «0.001, 
respectively). Technical improvements appear to be necessary prior to widespread clinical 
use of continuous pH measurement. (AM. J. OBSTET. GYNECOL. 128: 901, 1977.) 


SINCE THE FIRST report of Saling,' the interest in 
fetal pH measurements during labor for better appre- 
ciation of fetal state and management of delivery has 
been well documented. If intensive surveillance of the 
fetus is desired during labor, either to ensure safety or 
in the endeavor to approach pathophysiologic changes, 
the samplings must be repeated. This, however, pre- 
sents difficulties for the obstetric staff and may be dan- 
gerous to the baby. 

Stamm and co-workers? have designed a miniatur- 
ized electrode which is capable of measuring subcu- 
taneous pH continuously. The device has proved its 
effectiveness in newborn infants. We have tested this 
probe during labor and present our first results con- 
cerning the reliability of the continuous pH measure- 
ment as compared with scalp blood samplings and um- 
bilical artery blood pH. 
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Material and methods 


The subcutaneous pH values of 42 normal fetuses ™ 
was measured during labor continuously with the use of 
the electrode designed by Stamm and associates.’ Forty 
records were interpretable; among these 24 were of 
good quality (60 percent), presenting the following 
characteristics: very stable pH values even if the elec- 
trode was moved; when present, very progressive pH 


. variations. All the fetuses were in cephalic presenta- 


tior: 36 were delivered by vaginal route; 6 by cesarean 
section. j 
Before measurements, the pH electrode was cali- 
brated with sterile buffer solutions (at pH 7.00 and 
7.40); the calibration was always controlled after birth. 
The electrode was fixed at the fetal scalp through an 
amaioscope after rupture of the membranes at a cervix 
dilatation of less than 5 cm. in 13 and at a dilatation of 


- 5 cm. or more in 27. The electrode was inserted at a 


depth cf 3 mm. in the fetal scalp and maintained by 
means of a screw picking up the fetal electrocarcio- 
gram. The device which was connected with a 540 
Roche-Kontron cardiotocograph gave simultaneously 
the uterine contraction (UC) curve, the fetal heart rate 
(FHR) tracing, and the pH value. This value was dis- 
played either digitally on a meter or graphically by in- 
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Fig. 1. Scattergram of capillary blood pH and subcutaneous pH (regression line anc correlation 


coefficient). 


scription every 10 seconds on the UC curve. Once the 
scale had been chosen, the 7.00 and 7.40 pH values 


were inscribed at the level 0 and 100 mm. SE re- 


spectively. — 

: In 22 fetuses we obtained fetal blood pH by means of 
- Saling's technique (27 samples); in all cases we mea- 
sured the umbilical artery blood pH zfter birth. We 
"tested the reliability of the subcutaneous pH by com- 
puting the correlation coefficients in two ways: first, 
between the subcutanecus pH and the capillary pH in 
our 22 infants in the 16 in whom a tracing of good 
quality was presented; second, between the subcutane- 
ous pH measured immediately before birth and the 
umbilical artery blood pH for all the trzcings (37 cases 
available) and for the record of good quality (23 cases 
available). l 


Results 

The 42 babies were alive at birth. The correlation 
coefficients between subcutaneous pH and the capil- 
lary blood pH were highly significant: 0.76 for all trac- 
ings (p < 0.001) arid 0.91 for the tracing of good qual- 


ity (Fig. 1; p < 0.001). The correlation between the last 


value of subcutanecus pH' and the value of umbilical 
artery blood pH was calculated in all fetuses in whom 
the continuous pH was recorded until birth. The re- 
sults from three fetuses were unavailable because the 
electrode was detached before birth. In the 37 remain- 
ing fetuses, the correlation coefficients were 0.72 
(p « 0.001) and 0.83 for the tracings of good quality 
(p « 0.001; Fig. 2). 

The control of the calibration showed the following 
results: The drift of the electrode between the begin- 
ning and the end of the recording wzs nonexistant in 
15 fetuses, les$ than or equal to 0.05 pH units in 17 
cases, greater than 0.05 pH units in seven cases. 

Complications. We broke 10 electrodes—seven dur- : 
ing insertion and three during recording (two during 
spontaneous rotation of the fetal head and one during 
manual rotation). We observed one abcess 4nd one 
wound of the scalp without sequelae. 


Comment 


Our population was unselected. 
A record was considered of "good quality" when the 
following characteristics were present: very stable val- 
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Fig. 2. Scattergram of subcutaneous pH and umbilical artery blood pH (regression line and correla- 


tion coefficient). 


ues and, when present, very progressive pH variations. 
In all these "good cases," we observed that the elec- 
trode was correctly inserted and remained perpendicu- 
lar to the fetal head during the entire tracing (24 cases). 
The differences in the correlation observed between all 
the cases and the "good ones" are most likely due to a 
too superficial implantation of the electrode, since we 
observed that during good electrode insertion the pH 
values progressively increased. while the device pene- 
trated from the skin into the depth of the fetal tissues. 


All the correlation coefficients between subcutane-. 


ous pH and umbilical artery pH compare well with 
those found between scalp pH during Stage 2 and um- 


- 


bilical artery blood pH by the majority of investigators: 
r= 0.6)" r=0.79 += 082; 7 = 09>. 

In ccnclusion, our results prove the reliability of the 
subcutaneous fetal pH recorded by Stamm’s electrode.’ 
A significant correlation exists between the subcutane- 


ous pH and both the scalp blood pH (r = 0.91; p < ` 


0.001) and the umbilical artery blood pH (r = 0.83; 
p < 0.001). 

In order to increase the rate of good records (60 
percent), technical improvements have to be brought 
in so as to ensure easier insertion and a more durable 


maintenance of the electrode. These improvements 


would allow widespread clinical use. 
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Placental transfer of a large angiotensin fragment 


‘in the guinea pig 


FIONA BROUGHTON 
NIGEL BENJAMIN, B.Mzn.Scir. 
COLIN MACALLAN, B.Mep.Sc1. 
Nottingham, England l j 
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Angiotensin Il (Ail) ¿evels are usually nigher in the fetal than in the maternal circulations. 

" Radioiodinated Al! has been used to establish whether or not this hormone crosses the 
placenta from the fetus to the mother in the pregnant guinea pig. No intact radioiodinated 
All was found to have crossed in any of 13 experiments. A single radioiodinated Al! fragment ` 
was found in 10 of these experiments. This ran as (des-(Asp' Arg? Val*)) in one solvent. but 
this could not be confirmed when a different solvent was used. The results support the 
hypothesis, previously based on indirect evidence, that All does not cross the placenta. 


(AM. J. OBsTET. GYNECOL. 128: 904, 1977.) 


ANGIOTENSIN 11 (AII) levels are higher in fetal than 


: maternal blood at delivery, whether this be by elective 


cesarean section or vaginally.’ Furthermore, babies 


born to mothers suffering from hypertensive disease cf. 


pregnancy have, on the average, higher circulating All 


,.- levels than do babies born to normotensive mothers.’ 
7". Since AIL is an extremely potent vasoconstrictor hor- 


d 


mone, an investigation into its placental transfer was 
undertaken in the guinea pig. 


Material and methods 


Duncan Hartley guinea pigs of 50 to 60 days’ gesta- 
. tion (term 68 days) were used. The animals were anes- 
| thetized with sodium pentobarbitone solution* 30 mg. 
per kilogram intraperitoneally. The trachea was cannu- 
lated to ensure a patent airway; the animals breathed 


spontaneously. The external jugular vein and caro- 
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tid artery on one side were cannulated with fine 
polyethylene tubing.* Blood pressure was monitored 
with a Bell & Howell Type 4-422-0002 pressure trans- 
ducert connected to a flat bed recorder. 

A midline abdominal incision was made, and one 
uterine horn was delivered with a minimum of han- 
dling. Thereafter, these tissues were kept warm in a 
polythene wrap under a heating lamp and were ire- 
quently moistened with warm saline (0.9 per cent w/v). 
A major branch of the uterine vein on one side was 
cannulated with fine. polyethylene tubing. The fetus 
nearest to the canaulated vein was delivered through a 
small uterine incision, and 0.3 ng. of 1'5- ATI (specific 
activity, 1,380 u Ci per microgram) was injected in a 200 
pd aliquot as quickly as possible into an umbilical artery. 
Collection from the uterine vein was started 
mediately. Blood was drained into small polysty- 
rene test-tubes containing 50 yl of 0.25M ethylene- 
diaminetetra-acetic acid and 50 ul of 0.0125M o-phe- 
nanthroline.? Aliquots of 2 ml. of blood were collected 
in each tube over a known time interval, and the collec- 
tion was continued either until flow ceased or for a 
maximum of 10 minutes. 

AII and its metabolites were extracted from the ` 
plasma onto Dowex AG-50W ion-exchange “resin? 
Iodinated peptide standards (see below) were added to 


im- 


*Portex, Ltd., Kent, England. 
TBell & Howell Ltd., England. 


- Bryans Southern Instruments, Type 2800, Surrey, En- 
gland. 
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od Bicod which. had been collected "prior to the’ 
injection. of labeled. "All and were extracted: and 


chromatographed with the experimental samples. 


- Residues from the. Dowex eluates were redissolved i in . 


100 Hl of a mixture of glacial acetic acid-and ethanol 


^ €. 
H ~ 
ed " xs 
; 


(3: 7; viv). Each was applied : as a İ inch line to the“ 


origin of i- inch-wide lanes, separated by- cutting, on a 
paper chromatogram (Whatman No. 3MM). Following 


equilibration for 24 hours, the chromatograms were, 


developed in either n-butanol: acetic acid: water : ethyl 
acetate (10:1:5: 2, v/v; solvent A) or n-butanol: acetic 
acid: water: pyridine (10: 3:8: 2, v/v, solvent B) for 8 to 


10 hours. The chromatograms were dried.in air over- - 


night. The positions of the iodinated standards and , 
unknowns were found with the use of a radio- l 


chromatogram sċanner,* 


Angiotensins. (Asn’ Vab) AI was obtained: From 


Ciba: Laboratories Horsham, Sussex, England. (des- 


Asp!) AII, (des-(Asp'- Arg?) AIT, and (des-(Asp! Arg? ` 
Val*)) All were from ‘Schwarz/Mann, c i 


“New York. -> 3 | 
The various angiotensins were beedi in the labora- 


tory with Na-!5] by the chlorainine-T method. Iodi- . 
nated peptides were purified ori columns of Whatman: 
carboxymethyl cellulose CM32 ion exchange resin. : 


‘Ion-exchange: chromatography results in complete 


separation of-the mono- and di-iodinated angiotensins 
and in nearly complete separation of unlabeled from 


labeled angiotensin as quantified by bioassay in the rat. T2 


Chromatographic examination, of the labeled’ an- 
giotensins showed. each to run as a major single peak 
with z a minimal "damage" peak of «5 per cent. Identity . 


of the labeled AIF was further checked by the paral- ~ 


.lelisin of the dilution curves of labeled and unlabelled 
"peptide in a radioimmunoassay. 
The mean recoveries in 2:4 pmoles of each of the 


various . fragments from the Dowex eluates were.. 


74.8 + 0.3, 77.9 + 0.5, 82.0 + 0.5, and 91.9 + 0.2 per - 


cent for the octa-, hepta-, hexà-) and penta peptides 
respectively. 


a: ` 
` 


.Results | ^. pP y 
-. Successful injections’ and blood collections were 
.made in 13 animals: In.11 of these, radioactivity was 
detected in the uterine venous blood, reaching a peak: 
. from 10 to 150 seconds after injection. 
"The first seven chromatograms were developed with 
solvent A; mean E values fór the standards are sum- 


marized i in Table 1. In the five experiments in which 
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oo Table I. The R; value of the € All and: 
" the.angioténsin: frágments used are shown in relation 


E to the two solvent systems employed. 







: . Angiotensin ( mean + S.E. of Ry). 











(des-(Asp! 


(des Asp) ` 
AIT Arg?) All 


AIL . 





0.16 + 0.01- 
(086 = 0.01. 


“a 0.11 + 0.01 
^B 0.75 + 0.01 


0.51+0.02 0.43 + 0.01 
‘0.91 + 0.01 0.89 + 0.02 


7 fadioactivity was detected i in the uterine venous, blood, 


itran as one peak i in all samples. In four of these exper- 


iments the mean Re value ‘of the unknown -was . 
0.48. x: 0.01 which was identical to that for the (des- .- 
. (Asp! Arg? Val’) AI (0.43 + 0.01): In the remaining . 
' experiment, ari Re value of 0.28 was obtained which was ^ 


‘unlike that of any of the standards used. 
. The remaining six chromatograms were developed 
with .solvent B; méan Ry values for the standards are 


: summarized in Table I. The experimental sample ran 


as one peak in all samples in all six experiments with a 


mean R; of 0.66 + 0.02 which differs from that of allo? 


the Bere angiotensins used.. 


: Comment 





(des-(Asp! 
Arg’ Val’); 


~~ 


Polypeptides are usually considered to cross the 


placenta slowly, if at all. Behrman and Kittinger’ 


concluded from short-term experiments in Macaca* 
: mulatta, in which AJI was injected into the mother and l 
fetus, that AII did not cross the placerita. Similarly, | 


long-term: experirnents on cannulated ewes and fetuses 


in which maternal AII levels were increased 200 to 300 
per cent following administration of an angiotensin an- . 
tagonist* resulted in proportionately much smaller al- 


terations in fetal AII levels. Conversely, fetal AI 45 


levels.5 Thus, there is à small amount of indirect evi- 
dence that AII per se does not cross the placenta. 

` The guinea pig placenta i is not identical to that of the 
human being but is similar in many respects, both 


project in villi into the maternal blood pool, while in 


+ the guinea pig there.is a labyrinth of vessels fulfilling 


^ 


the same function. Hówever, this difference is unlikely 


to result in any gross difference in the placental trans- i 
fer ‘of a polypeptide such as AII. The guinea pig 


placenta thus appeared to be one of the best available 


w 


Model 7201, Packard Iristrument Co., Downers Grove, Il- 
linois. : à 


,fBroughton pa F.: E AE data. 


levels: can be doubled independently of maternal Alle 


being hemomonochorial. In man, the fetal capillaries - 
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models for studying the possible placental transfer of 
All. ) 

The results of this paper " confirm that.under these 
experimental conditions intact radioiodinated AII does 


hot cross the guinea pig placenta. Monoiodinated AII 
.has been shown to:behave similarly to native AII in 
: various isolated tissues? and in its pressor effects, al- 


though this activity is somewhat lower, ranging from 
25 to 80 per cent. “C- or *H-labeled AII would have 
been more satisfactory in respect to biclogical identity, 
but the lower specific activity of this AII would have 
necessitated the injection of markedly pressor amounts 
in order to facilitate subsequent detection of frag- 
ments. The possibility cannot be excluded, even with 


cental function. However, the dose injected was very 


` small in relation to that needed to evoke a pressor re- 


sponse in other intact animals and is likely to have been 
of the same order of magnitude as the endogenous AII 
levels of the pregnant guinea pig. ' 
- The results of chromatography in solvent A sug- 
gested strongly that a fragment closely resembling the 
(des-(Asp! Arg? Val?)) AI pentapeptide was the major 
placental metabolite of AII and was capable of crossing 
the placenta. However, when solvent B was substituted, 


: ^ the unknown peak had an Rç value which did not coin- 


A 
LI - L bd ` 
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that the amount injected was exerting a- 
‘pressor effect on the placenta and hence affecting pla- 


tos - ` 
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cide with ‘that. of any of the available ands An. 
endopeptidase which cleaves the (Tyr* Ileu*) bond is 
known to be important in plasma and tissue. Thus, the 


fragments might be of the sequence (1-4), (2-4), or 


. (8-4). This possibility so far has not been investigated. 


The radioiodinated tyrosine residue occupies position 
4 in the AII molecule. The unknown fragment has 
been shown not to behave as the (des-(Asp!)), (des- 
(Asp! Arg?)), or (des-(Asp! Arg? Val) fragments. 
Thus, it can be deduced. from the available evidence, 
that the unknown cannot include the C-terminal 
phenylalanine residue. This has been shown to be 
necessary for vasoconstrictor activity in various tissues; 
therefore, it seems unlikely that there could be a direct 


. fetal contribution to maternal hypertension via the pla- 


cental transfer of angiotensin. 

The consistent degradation of AII into a single large 
fragment by the placenta is of interest, since the frag- 
ments usually occurring in venous blood are the (des- 
Asp') and (des-(Asp’ Arg?)) AII” It has recently be- 
come apparent that at least one angiotensin fragment, 
the (des-Asp') AII, previously thought to be biologi- 
cally inactive, has an extremely potent effect on the 
adrenal cortex.? It is tempting to postulate that the un- 
known fragment so consistently produced by the 
placenta may be exerting a specific effect on that 
organ. 
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Rapid conclusive diagnosis of intrauterine fetal death 


KENNETH SCHEER, M.D., F.A.C.O.G. 


JEAN C. NUBAR, R.D.M.S. 


Broohline, Massachusetts 


A rapid and conclusive method is presented for definitive diagnosis of intrauterine fetal 
death with the use of ultrasound. (AM. J. OBsTET. GYNECOL. 128: 907, 1977.) 


THE TRADITIONAL METHOD of confirming clinically 
suspected intrauterine fetal death has consisted of re- 
peated negative Doppler examinations, negative fetal 
cardiograms, and radiologic evidence (e.g., intrafetal 
gas, overlapping of skull bones).' Sonographic signs 
include skull collapse, poorly visualized midline falx 
echo, retraction of brain tissue, and lack of growth (or 
progression of above signs) on serial examinations at 
least one week apart.? However, a rapid and conclusive 
method of diagnosis has not been available to date. 
Recent advances in ultrasound technology enable in- 
vestigators to obtain more information than was previ- 
ously available on the status of the fetus. With gray- 
scale scanning, from 20 weeks' gestation, fetal cardiac 
activity, the fetal aorta, and a functioning urinary 
bladder can be consistently observed and recorded. 
Fig. 1 demonstrates a zig-zag echo pattern obtained by 
slowing the scanning arm as it crosses the cardiac area, 
allowing the fluctuation of the valves to superimpose 
an M-mode type pattern within the cardiac space. This 
can be reproduced virtually without fail in a viable 


Reprint requests: Dr. Kenneth Scheer, 1180 Beacon St., 
Brookline, Massachusetts 02146. 





Fig. 1. The zig-zag echo pattern obtained by slowing the scan- 
ning arm as it crosses the cardiac area. The fetal heart is 
shown. FB = Fetal body; FH = Fetal head. 


fetus. Fig. 2 demonstrates the abdominal aorta, de- 
tected just anterior to the fetal spine in all viable 
fetuses. Fig. 3 depicts a fetal bladder containing urine. 
It has been well established that the fetal urinary tract 
functions; bladder filling and emptying have been 
documented.’ 
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Fig. 2. The fetal abdominal aorta. FB 


Fetal body. 


In a case of suspected fetal death, the absence of the 
zig-zag cardiac echo, an empty fetal bladder, and a 
nonfilled fetal aorta are diagnostic when added to skull 
distortion and a negative Doppler examination. If the 
slightest doubt exists, a repeat scan in 30 to 60 minutes 
to demonstrate a still-empty fetal bladder is conclu- 
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Fig. 3. The fetal bladder containing urine. FH — Fetal head. 


sive.* Thus, definitive diagnosis can be accomplished at 
one examination without prolonging the anxiety of the 
patient or her physician. 


* Accuracy of diagnosis was 100 per cent in 28 cases, from 
September, 1976, to January, 1977, at the Boston Hospital for 
Women Ultrasound Lab. 
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: COROMETRICS 


~ PHONOULTRASONICSPIRAL 
< FLECTRODEABDOMINALEGG 


-the two biggest words in fetal monitoring. 


Corometrics 111 Abdominal FECG, Fetal Monitor combines all four methods of obtaining fetal heart rate — 
from the phonotransducer, ultrasonic transducer, Corometrics® Spiral Electrode* and abdominal ECG 
electrodes. And the Corometrics Fetal Monitoring System provides a wide selection of options and 
accessories coupled with our readily-available Central Display and ALERT Systems. 





The 111 Abdominal FECG Fetal Monitor provides LED display and strip chart recording of fetal or 
maternal heart rate. Through our exclusive mode-of-choice switch, you can obtain edited or unedited 
abdominal FECG heart rate recordings. Our easy-to-read freeze display scope permits accurate visual 
evaluation of FECG/MECG signal quality not possible with a moving display scope. When fetal and 
maternal signals overlap, an FECG/MECG coincident indicator flashes, alerting the clinician. ao 
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Alteration of endogenous 

hormone environment 

Investigational studies completed recently have 
demonstrated that medroxyprogesterone acetate 
suppresses total pituitary gonadotropins. How- 
ever, no direct correlation between gonadotropin 
levels and the occurrence of endometrial carcin- 
oma, or its response to progestin, has been estab- 
lished. Both high and low levels of pituitary 
gonadotropins have been reported in patients 
with endometrial carcinoma. 

Despite the suppression of pituitary gonadotro- 
pins, no significant variation in excretion of 
estrogen was found in a series of postmenopausal 
patients with endometrial cancer treated with 
medroxyprogesterone acetate. This suggests that 
in postmenopausal patients the estrogen present 


` A 





In the normal proliferative endometrium (above), the cells are 
uniform: ciliated cells are relatively abundant; nonciliated cells 
are flat and their surfaces are covered with small, regular 
microvilli (X 1000). 

In contrast, the well-differentiated endometrial adenocarcinoma (below) 
has an irregular, complex architecture, with prominent, scattered 
large cells on the surface. There are fewer ciliated cells, and the 
surface microvilli of the nonciliated cells are prominent, 
branched, and frequently bizarre (X 1000). 

Scanning electron micrographs 

courtesy of Ralph M. Richart, M.D. 


may be of adrenal origin, or that it may be 
the product of peripheral conversion of estrogen 
precursors. 

At present, there appears to be no firm evidence 
linking progestin-induced remissions to changes 
in the patient’s endogenous estrogen or pituitary 


- gonadotropin status. 


Guidelines for clinical use 

of Depo-Provera 

Depo-Provera (Medroxyprogesterone Acetate 
Suspension, U.S.P., Upjohn) is effective as 
adjunctive and palliative treatment in patients 
with advanced inoperable endometrial carcinoma 
including those with recurrent or metastatic dis- 
ease. Of more than 800 patients with recurrent or 
metastatic cancer of the endometrium who 
received Depo-Provera as palliative treatment for 
their disease, approximately one-third experi- 
enced objective improvement. 


Doses of 400 mg to 1000 mg of Depo-Provera per 
week are recommended initially. If improvement 
is noted within a few weeks or months and the 
disease appears stabilized, it may be possible to 
maintain improvement with as little as 400 mg 
per month. 


Depo-Provera should not be given to patients 
with a history of thrombophlebitis, thromboem- 
bolic disorders, or cerebral apoplexy. It 1s also 
contraindicated in patients with markedly 
impaired liver function, carcinoma of the breast, 
undiagnosed vaginal bleeding, and in patients 
with known sensitivity to Depo-Provera. Sensitiv- 
ity reactions ranging from pruritis, urticaria, and 
angioneurotic edema to generalized rash 

and anaphylaxis have occasionally been reported. 
Increase or decrease in weight and mental 
depression have been observed. 


adjunctive and palliative treatment of inoperable 


and metastatic endometrial cancer 





Depo-Provera... 


(MEDROXYPROGESTERONE. 


ACETATE SUSPENSION 
USP UBJOHN) 


'The Upjohn Company, Kalamazoo, Michigan 49001 


Please turn the page for 
additional prescribing information. 
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BEATE UBOEINI. soc 


Each ml contains: 100 mg/ml 400 mg/ml 
Medroxyprogesterone Acetate 100mg 400 mg 
also 
Polyethylene Glycol 4000 27.6 mg 20.3 mg 
Polysorbate 80 1.84 mg 
Sodium Chloride 8.3 mg 
Methylparaben 1.65 mg 
Propylparaben 0.18 mg 
Sodium Sulfate Anhydrous 11 mg 
Myristyl-gamma-picolinium 

Chloride 1.7 mg 
Water for Injection qs qs 


When necessary pH was adjusted with sodium hydroxide 
and/or hydrochloric acid. 
Description and actions Medroxyprogesterone acetate is a 
derivative of progesterone. 
Indications Adjunctive and palliative therapy for inopera- 
. ble, recurrent and metastatic endometrial carcinoma. 
Contraindications Thrombophlebitis, thromboembolic dis- 
orders, cerebral apoplexy, or history of these conditions: 
markedly impaired liver function; carcinoma of the 
breast; uridiagnosed vaginal bleeding; missed abortion; 
and known sensitivity to medroxyprogesterone acetate. 
Warnings 1. Immediately discontinue administration 
should any of the following thrombotic disorders occur or 
be suspected: thrombophlebitis, cerebrovascular dis- 
orders, pulmonary embolism, retinal thrombosis. 
2. Beagle dogs treated with medroxyprogesterone acetate 
developed mammary nodules some of which were malig- 
nant. Although nodules occasionally appeared in control 


. animals, they were intermittent in nature, whereas the 


nodules in the drug-treated animals were larger, more 


+. numerous, persistent, and there were some breast malig- 


nancies with metastases. Their significance with respect to 


' humans has not been established. 


3. The use of Depo-Provera (medroxyprogesterone acetate) 
for contraception is investigational since there are 


"nnm 


eraen 
- (MEDROXYPROGESTEROÑE 


unresolved questions relating to its safety for this indication. 


. Therefore, this is not an approved indication for this use. 


_ 4. Discontinue medication pending examination if there is 


. sudden partial or complete loss of vision, or if there is a 
sudden onset of proptosis, diplopia or migraine. If exami- 


4, nation reveals papilledema or retinal vascular lesions, 
T Wedication should be withdrawn. 


| "ues in pregnancy is not recommended because of 


. data indicating a possible association between administra- 


tion of progestins early in pregnancy and congenital heart 


.. defects in the offspring. 


* 


6. Three major studies in Great Britain and one in this 
country have shown a statistically significant association 
between thrombophlebitis, pulmonary embolism, cerebral 
thrombosis and embolism and the use of oral contracep- 


tives. It has been estimated that users are several times as 


likely to undergo thromboembolic disease without evident 
cause as nonusers. The American study indicated that the 
risk did not persist after discontinuation and it was not 


- enhanced by long continued administration. 


..7. Following repeated injections, amenorrhea and infertil- 


ity may persist for periods up to 18 months and occasion- 

. ally longer. 
Precautions A pretreatment physical exam should include 
special reference to breast and pelvic organs and a Papani- 
colaou smear. This drug may cause some degree of fluid 
retention; therefore, observe carefully patients with condi- 
tions influenced by fluid retention such as epilepsy, 

* migraine, asthma, and cardiac or renal dysfunction. In 

+ breakthrough bleeding and other irregular bleeding per 
vaginum bear in mind nonfunctional causes. Perform ade- 
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ACETATE SUSPENSION, 


quate diagnostic measures in cases of undiagnosed vaginal 
bleeding. Advise pathologist of therapy when submitting 
relevant specimens. Carefully observe patients with his- 
tory of psychic depression and discontinue drug if serious 
degree of depression recurs, Any possible influence of 
prolonged therapy on pituitary, ovarian, adrenal, hepatic, 
or uterine function awaits further study. Decreased glu- 
cose tolerance has been observed in a small percentage of 
patients on estrogen-progestin combinations, therefore, 
carefully observe diabetic patients receiving progestin 
therapy. Age constitutes no absolute limiting factor, 
although onset of climacteric may be masked. Because of 
the occasional occurrence of thrombotic disorders (throm- 
bophlebitis, pulmonary embolism, retinal thrombosis, and 
cerebrovascular disorders), in patients taking estrogen- 
progestin combinations and since the mechanism is 
obscure, the physician should be alert to the earliest man- 
ifestation of these disorders. 

Adverse reactions In a few instances a residual lump, 

change in color of skin, or a sterile abscess has developed 

at the site of injection of medroxyprogesterone acetate. 

The following have been reported: breast tenderness or 
galactorrhea in a few instances; an association between 
administration early in pregnancy and the occurrence of 
congenital malformations (see also WARNINGS); in an 
occasional patient nervousness, insomnia, somnolence, 
fatigue or dizziness; thromboembolic phenomena includ- 
ing thrombophlebitis and pulmonary embolism; occa- 
sional sensitivity reactions including pruritus, urticaria, 
angioneurotic edema, generalized rash and anaphylaxis; 
acne, alopecia and hirsutism in a few patients; jaundice 
including neonatal jaundice in a few instances: rare cases 
of nausea, headache and hyperpyrexia. 

The following adverse reactions have been observed in 
women taking progestins including medroxyprogesterone 
acetate: breakthrough bleeding; spotting; change in men- 
strual flow; amenorrhea; edema; increase or decrease in 
weight; changes in cervical erosion and secretions; choles- 
tatic jaundice; rash (allergic) with and without pruritus; 
melasma or chloasma; and mental depression. 

A statistically significant association has been demon- 
strated between use of estrogen-progestin combination 
drugs and the serious adverse reactions of thrombophle- 
bitis, pulmonary embolism and cerebral thrombosis and 
embolism, therefore, patients on progestin therapy should 
be carefully observed. 

Although available evidence is suggestive, a relation- 
ship has been neither confirmed nor refuted for the asso- 
ciation of the serious adverse reaction of neuro-ocular 
lesions, e.g., retinal thrombosis and optic neuritis. 

The following adverse reactions have been observed in 
patients receiving estrogen-progestin combination drugs: 
rise in blood pressure in susceptible individuals; premen- 
strual-like syndrome; changes in libido; changes in appe- 
tite; cystitis-like syndrome; headache; nervousness; 
dizziness; fatigue; backache; hirsutism; loss of scalp hair; 
erythema multiforme; erythema nodosum: hemorrhagic 
eruption; and itching. Therefore, observe patients on pro- 
gestin therapy carefully. 

The following laboratory results may be altered by the use 
of estrogen-progestin combination drugs; increased sulfo- 
bromophthalein and other hepatic function tests; coagula- 
tion tests (increase in prothrombin factors VII, VIII, LX and 
X); metyrapone test; pregnanediol determination; thyroid 
function tests (increase in PBI, and butanol extractable 
protein bound iodine and decrease in T? uptake values). 
How supplied 100 mg per ml —5 ml vials. 

400mg perml—2.5 and 10ml vials and 1 ml disposable syringes. 
For additional product information, consult the package insert 

og see your Upjohn representative. 


The Upjohn Company, Kalamazoo, Michigan 49001 
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tant point. What one must recognise, if one is to have 
any success in the operatioas, is that the raw surface, 
anterior or posterior, or in exceptional cases both, must 
be high, wide and deep, and that the deep tissues, 
triangular ligament or lévator ani muscles, must ys 
brought together by deep buried stitches. Finally, 
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wish to record my opinion that there is no operation in 
which one can guarantee with more confidence a good 
result than colporrhaphy for vaginal and uterine pro- 
lapse." (Photograph courtesy of the National Library of 
Medicine.) 





COMMUNICATIONS 
IN BRIEF ' 


This section is suitable for reporting cases, results of therapeutic trials, and descrip- 
tions of new procedures or instruments. Reports should be limited to seven 
hundred words and two references. Use of an illustration or table requires a 


proportionate reduction in total words. 


Blastomyces dermatitidis treated during 
pregnancy: Report of a case 


ALAN D. NEIBERG, M.D., Pu.D. 
FEDON MAVROMATIS, M.D. 
JOHN DYKE, Pu.D. 

ABDUL FAYYAD, M.D. 


From the Michigan State University and E. W. Sparrow 
Hospital, Lansing, Michigan 


INFECTION with Blastomyces dermatitidis (North Ameri- 
can blastomycosis) is limited to the United States and 
Canada and found most frequently in the Mississippi 
Valley. A search of the literature revealed no 
documented cases of B. dermatitidis infection treated 
during pregnancy, despite the presence of the disease 
in sizable numbers. This may reflect the difficulty in 
documenting the presence of the organism, since the 


patient ultimately may be found to have evidence of 


active disease with serology, skin test, and sputum cul- 
ture studies all reportedly negative on multiple obser- 
vation. 


M. H., a 19-year-old black woman, para 3, gravida 2, came 
to the Emergency Department during week 24 of pregnancy 
complaining of dyspnea of increasing severity, nonproductive 
cough, and pain with respiration. She noted a two-week his- 
tory of coryza without fever, night sweats, or hemoptysis, de- 
nied the use of nonprescribed drugs, and had experienced no 
leg cramps. She had traveled to Mississippi, where she visited 
with relatives for several months early in the pregnancy. 
Physical examination revealed an afebrile but acutely ill 
woman in severe distress with markedly reduced breath 
sounds in the right posterior basal segments where an 
infiltrate was apparent on chest x-ray film. She was placed 
on a program involving mild analgesia, expectorants, and in- 
creased ambient humidification. Multiple specimens were ob- 


Reprint requests: Dr. Alan Neiberg, Department of Inter- 
nal Medicine, Michigan State University, East Lansing, Michi- 
gan 48823. 
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tained of blood, sputum (with and without saline induction), 
and urine and were evaluated for the presence of aerobic, 
anaerobic, fungal, and acid-fast organisms. No pathogens 
were found. Serologic study was negative for fungal infection, 
including complement-fixation studies for blastomycosis, his- 
toplasmosis, and coccidioidomycosis. Cold agglutinins were 
slightly elevated at a titer of 1:64 on admission with reduction 
to 1:16 1 week later. 

On hospital day 24 the patient was febrile to 38.9* C. (oral). 
Cultures of sputum were again obtained and appeared un- 
changed. Transtracheal aspiration was performed and B. der- 
matitidis was identified in the specimen. The patient was begun 
on a course of amphotericin B, beginning with 0.20 mg. per 
kilogram with increments to 0.60 mg. per kilogram, but the 
blood urea nitrogen and creatinine values increased to 39 and 
2.6, respectively. Amphotericin B was reduced to 0.40 mg. pex 
kilogram for several days, then progressively increased to 1.0 
mg. per kilogram 5 days later. This dose was continued to a 
total of 1,000 mg. administered intravenously over 30 days. 
The patient had been anemic at admission (hemoglobin, 10.0; 
hematocrit, 30.0) and the anemia became more profound 
after 14 days of treatment with amphotericin B (hemoglobin 
6.9; hematocrit, 21.5); transfusion with packed cells was car- 
ried out. After 30 days of therapy, a chest x-ray film showed 
clearing of the infiltrates; she was afebrile, and breathing was 
significantly improved. She was discharged with an unevent- 
ful follow-up after 75 days of hospitalization and readmitted 
early in the morning 32 days later, when she was delivered of 
a 2,070 gram female infant. The infant had Apgar scores of 8 
and 9. No evidence of B. dermatitidis infection was found in the 
infant or mother at this second hospitalization. 


The reported experience with amphotericin B dur- 
ing pregnancy is limited to less than a dozen papers, 
none of which involved treatment for B. dermatitidis 
infection. Sanford et. al.! reported six cases of coc- 
cidioidomycosis studied in depth during treatment 
with amphotericin B. They reported chills, fevers, 
anorexia, phlebitis, anemia, and increased blood urea 
nitrogen and creatinine values in all of their patients. 
Others reported similar findings. These effects were 
seen in the patient reported here with prompt re- 
sponse to supportive therapy. In sum, the side effects 
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of amphotericin B therapy reported in disseminated 
coccidioidomycosis all werg found to about the same 
degree in the present case, suggesting that these repre- 
sent drug responses and are not disease specific. The 
role of amphotericin B- therapy contrasted with the 
contribution of B. dermatitidis infection in explaining 
the infant’s low birth weight remains unclear. That 
either of these, or their interaction, could be contribu- 
tory is suggested by the normal birth weights of this 
patient's earlier babies (i.e., a 3,850 gram female infant 
born three years earlier and a 4,100 gram male infant 
born one year prior to this admission). 
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Term delivery through a spontaneously 
occurring cervicovaginal fistula following 
second-trimester surgical repair 


JOHN T. HARRIGAN, M.D., F.A.C.O.G. 
DILIP KARBHARI, M.D. 
ARNOLD HALPERN, M.D., F.A.C.O.G. 


Department of Obstetrics and Gynecology and Regional 
Perinatal Center, Monmouth Medical Center, Long Branch, 
New Jersey 


ALL REPORTED occurrences of cervicovaginal fistula 
have been associated with the use of hypertonic in- 
traamniotic saline or prostaglandin for the induction of 
midtrimester abortion. Of the two methods a higher 
incidence of fistula has occurred with the use of pros- 
taglandin.' The concomitant use of oxytocin further 
increases the incidence of fistula. To our knowledge 
there has been no previous report of spontaneously 
occurring cervicovaginal fistula. This report was 
prompted by the discovery of such a spontaneously 
occurring fistula and its repair during pregnancy fol- 
lowed by delivery at term through the fistula. 


The patient, a 26-year-old primigravida, had yearly pelvic 
examinations and Papanicolaou smears with no abnormalities 
noted. The pregnancy proceded uneventfully until 24 weeks 
of gestation, when she was admitted with uterine contractions. 
Vaginal examination revealed a closed noneffaced cervix with 
an opening 3 cm. posterolateral to the left of the external os. 
The opening was approximately 2 cm. in diameter. Contrac- 
tions ceased, and speculum examination with the use of 
general anesthesia revealed a 3 cm. cervicovaginal fistula 


Reprint requests: John T. Harrigan, Director, Regional 
Perinatal Center, Monmouth Medical Center, Long Branch, 
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with membranes visible and no bleeding. The edges were 
freshened with scissors, and the fistula was closed with inter- 
rupted chromic catgut sutures; six sutures were used to close 
the fistula. The postoperative course was uneventful. There 
were no recurrences of uterine contractions, and subsequent 
weekly examinations revealed no recurrence of the fistula 
until week 36 of gestation, when examination revealed a 
reopening of the fistula tract with fetal membranes visible 
through a 2 to 3 cm. opening. The cervical os was closed and 
uneffaced. At 38 weeks of gestation the patient experienced 
rhythmic contractions and was again hospitalized. Examina- 
tion at that time revealed the cervix to be closed; the opening 
of the fistula was dilated to 3 to 4 cm. with bulging mem- 
branes, and a fetal head was visible beyond the membranes. 
Four hours later the fistula tract was dilated to 7 to 8 cm. with 
the vertex at 0 station. The cervical os was dilated at this time 
to 2 to 3 cm. and was 100 per cent effaced. The membranes 
ruptured spontaneously. Five hours later, the fistula opening 
was 10 cm. dilated and the cervical os was 3 cm. dilated, with a 
band of fibrous tissue between these two openings. Thirty 
minutes later a normal fetus was delivered in the vertex posi- 
tion through the fistulous opening with the use of spinal anes- 
thesia. The baby weighed 3,350 grams with Apgar scores of 9 
and 10. The postpartum course was uneventful and the pa- 
tient was discharged on the fourth postpartum day. At six 
weeks post partum, the uterus had involuted to normal size. 
There was a dimple at the site of the cervical fistula through 
which a probe could be passed. At the time of menstruation, 
at pelvic examination the flow could be visualized coming 
through the cervical os with no bleeding at the site of the 
fistula opening. 


Cervicovaginal fistula has a reported incidence be- 
tween | in 100 and 1 in 1,000 cases of midtrimester 
abortion.! 

The initial occurrence of cervicovaginal fistula has 
manifested itself in several ways. Some were small and 
unnoticed at the time of abortion, whereas others pro- 
duced bleeding which necessitated repair either im- 
mediately after the abortion or during the patient's 
convalescence. 

Most repairs of cervicovaginal fistula have resulted in 
either immediate recurrence or recurrence during 
subsequent pregnancy. 

As a means of prevention of fistula formation at the 
time of midtrimester abortion, the use of laminaria has 
been suggested.' The rationale of the use of laminaria 
is the prevention of cervical spasm from prostaglandin 
and the channeling of products of conception through 
the cervical canal. 

One other case of a term delivery through a cer- 
vicovaginal fistula has been reported? However, no 
other cases of successful repair of cervicovaginal fistula 
during pregnancy with continuation to term have been 
found. The present case is also the first spontaneously 
occurring cervicovaginal fistula of which we have 
knowledge. 

Following midtrimester pregnancy interruption, pa- 
tients should be examined carefully for the occurrence 
of cervicovaginal fistula. However, since many are 


LNT LEI D MTS p SPEM um ONERE SPE Eee ee 
< ` " E e Pa , < > E P P 
- Y OCA E : s l N AE.. 


7 


-4 


>< 


~—/ 


Volume 128 
Number 8 


small and undetected on examination, patients with a 
history of midtrimester induced abortion should be 
carefully followed, particularly during the midtrimes- 
ter of subsequent pregnancies. This spontaneous oc- 
currence of a cervicovaginal fistula would necessitate 
that this entity be included in the differential diagnosis 
of second-trimester spontaneous abortion and pre- 


mature labor occurring in the absence of a history of 


preceding induced abortion. 
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Extensive actinomycosis associated with 
an intrauterine contraceptive device 


MICHAEL W. WITWER, M.D. 
MICHAEL F. FARMER, M.D. 
JOSEPH S. WAND, M.D. 
LEWIS S. SOLOMON, M.D. 


Departments of Medicine and Ambulatory and Community 
Medicine, School of Medicine, University of California at San 
Francisco, San Francisco, California 


RECENTLY, ATTENTION has been focused upon in- 
fections associated with intrauterine contraceptive de- 
vices (IUD's). Of the cases of IUD-associated ac- 
tinomycosis reported, most involved disease localized 
to the pelvis." ? This report describes a case of thoracic 
and abdominal actinomycosis as a complication of pel- 
vic actinomycosis associated with an IUD. Actino- 
mycosis is an endogenous infection frequently asso- 
ciated with the presence of a foreign body. Increasing 
long-term use of IUD's may lead to an increasing 
incidence of actinomycosis. 


R. T., a 23-year-old nulligravid woman was hospitalized in 
June, 1976, complaining of yellowish vaginal discharge, pain 
in the pelvis for 10 days, and inability to locate the string on à 
Dalkon Shield IUD. A hysterogram showed the device to be 
intrauterine. The IUD was removed and the patient was dis- 
charged. She was readmitted three weeks later, complaining 
of stabbing left chest pain, fevers, weight loss, and pains in the 
upper abdomen and pelvis. 

On physical examination the patient appeared wasted and 
toxic. The temperature was 39.0* C. The left chest was dull to 
percussion. The abdomen was protuberant with a doughy 
consistency. The left upper and lower quadrants were tender. 


Reprint requests: Dr. Michael W. Witwer, Department of 
Ambulatory and Community Medicine, University of Califor- 
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Fig. 1. Chest x-ray film at admission showing left-sided fluid 
density. 





Fig. 2. Gallium-67 scan showing multiple abscess foci in the 
pelvis, left thorax, and subdiaphragmauc areas. 
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Fig. 3. Microscopic appearance of a sulfur granule within a 
Fallopian tube. (Hematoxylin and eosin. x40.) 


The pelvic examination revealed bilateral adnexal fullness 


* and a fluctuant mass extending from the left pelvis to a point 


midway to the umbilicus. Laboratory data included a hemato- 
crit of 24, and a white blood cell count of 17,000 with a left 
shift; chest x-ray film revealed a large lefi-sided fluid density 
(Fig. 1). 

After blood cultures were obtained, the patient was given 
kanamycin and penicillin G intravenously. The following day, 
a thoracentesis produced 500 ml. of thick yellow fluid. Cul- 
tures of this exudate and of the blood were negative. 
Chloromycetin was given because of suspected anaerobic sep- 
sis. A gallium-67 scan revealed abnormal foci in the pelvis, 
thorax, and subdiaphragmatic regions (Fig. 2). 

On laparotomy, bilateral tuboovarian abscesses were noted. 
Abdominal hysterectomy and salpingo-oophorectomy were 
performed. A sinus tract traversed the anterior peritoneum 
into the abdominal wall. Pelvic and bilateral subdiaphragmatic 
abscesses were drained. Microscopic examination of pelvic tis- 
sues revealed microabscesses, acute and chronic inflammatory 
cells, and fibrosis. Sulfur granules were noted in Fallopian 
tube sections (Fig. 3). 

Sections taken through a centrifugate of pleural fluid re- 
vealed gram-positive, acid-fast-negative, filamentous organ- 
isms typical of actinomycosis. 

The patient has to date received over four months of anti- 
biotic treatment with marked improvement. 


Actinomycosis is caused by the anaerobic bacte- 
rium Actinomyces israeli, which has been frequently 
misclassified as a fungus because of its filamentous ap- 
-pearance. The organism is sensitive to penicillin, tet- 


/. August 15, 1977 
Am. J. Obstet. Gynecol. 


racyclines, and some other antimicrobial agents. Con- 
glomerates of organisms form yellow particles called 
sulfur granules which provide the basis for histologic 
diagnosis. Microscopically, these granules have an ap- 
pearance often described as "ray fungus." The infec- 
tion is endogenous. Actinomyces inhabiting the gums 
and tonsils can invade tissues of the face, neck, or 
pleura. Actinomyces from the cecum or appendix can 
invade tissues within the abdomen or pelvis. Invasive- 
ness is facilitated if local tissue damage, with or without 
a foreign body, is sufficient to lower the oxidation- 
reduction potential.? 

This case may represent an ascending-route infec- 
tion where organisms inoculated by mouth into the va- 
gina invade the female reproductive organs. The pa- 
tient's sexual history was consistent with this view. This 
patient had no appendiceal rupture, an event which 
occasionally causes secondary pelvic actinomycosis. 

This case demonstrates diagnostic difficulties. While 
such cases may present as typical pelvic inflammatory 
disease, confusion may arise when patients present 
with chest or upper abdominal complaints, reflecting 
involvement remote to the pelvis. Further, both his- 
topathology and cultures may not be positive, making 
diagnosis more difficult." ? 

Treatment consists of excision of devitalized tissue, 
drainage of abscesses, and aggressive antimicrobial 
therapy. Penicillin is commonly employed, and tet- 
racycline is also effective and practical for outpatient 
administration which may be required for several 
months.? 
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Bowen's carcinoma in vulvovaginal 
Crohn's disease (regional enterocolitis): 
Report of first case 


ANTHONY P. PREZYNA, M.D. 
UMA KALYANARAMAN, M.D. 


Department of Tissue Pathology, Buffalo General Hospital, 
State University of New York at Buffalo, Buffalo, Neu? York 


THIS REPORT documents the first known case of 
Crohn’s disease of the vulvovaginal area with develop- 
ment of Bowen’s carcinoma. Although an increasing 
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Fig. 1. Depth of fissure with granulomatous reaction consistent with Crohn's disease. (Original 


magnification x 500.) 


number of reports have been recently published of 


malignant ade nocarcinomatous degeneration im intes- ~ 


tinal Crohn's disease, we are not aware of any case of 
malignancy in an extraintestinal setting. 


C. K., a 36-year-old woman, underwent total proctocolec- 
tomy at the age of 20 for granulomatous colitis. Fistulas were 
noted between the rectum and the vagina prior to the proc- 
tocolectomy. Following excision and ileostomy she improved, 
with regression of the lesions and accompanying drainage. 
Sixteen years later, in 1975, she presented with drainage in 
the perianal and vaginal areas. A variety of topical measures 
to control the process had been unsuccessful. She presented 
with extensive ulcerative vulvovaginitis and abnormal appear- 
ance of the perianal skin. A total of 16 biopsies were taken 
from various portions of the vulva, vagina, periclitoral area, 
suburethra, perineum, and perianal area. All samples were 
abnormal with varying degrees of chronic inflammation, ex- 
tensive ulceration, aphthous ulcer formation, and fissure 


formation with granulomatous inflammatory features consis- 


tent with Crohn's disease (Fig. 1). In addition, Bowen's car- 


cinoma and areas of dysplasia were noted, especially in 
portions of the posterior vaginal raphe and the perianal skin 
(Fig. 2). Stains for bacteria, fungi, and spirochetes were nega- 
tive. Shortly thereafter, the patient had extensive resection of 
the vulvovaginal area and perianal skin. Pathologic findings 
were comparable to those in the original biopsies. A pericoc- 
cygeal lymph node disclosed granulomatous inflammation. 


This case is believed to be the first reported case with = 


association between Crohn’s vulvovaginal involvement 
and the development of dysplasia and Bowen's car- 
cinoma. It brings into focus two areas of increased 
awareness of the natural history of Crohn’s disease: (1) 
serious vulvovaginal involvement! and (2) malignant 
potential. With respect to the latter, approximately 29 
cases of adenocarcinoma have been reported with in- 
testinal Crohn’s disease.” °. 


916 Communications in brief 


August 15, 1977 
Am. J. Obstet. Gynecol. 





Communications in brief 917 


Volume 128 
Number 8 





918 Communications in brief 


August 15, 1977 
Am. J. Obstet. Gynecol. 





Fig. 2. Later film of pelvis showing cranium in frontal view. 





Fig. 3. Gray-scale ultrasound, longitudinal section with s 


ymphsis to the right and patient lying on her 
back. FH, Hugh fetal head; P, anteriorly situated placenta. 
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difficulty the right uterine horn was entered via the cervix 
with a sound, and a suction curettage was performed on the 
right horn. The histologic report was that the specimen con- 
tained products of conception. Hysterosalpingography per- 
formed on April 1, 1975, confirmed the presence of the two 
independent horns but only one cervix (Fig. 1). The patient 
requested permanent sterilization, and, on April 18, 1975, a 
laparoscopic cauterization of the Fallopian tubes was per- 
formed. 


Complications associated with elective termination of 
pregnancy are numerous. This case illustrates another 
complication. The persistence of signs and symptoms 
of pregnancy after suction evacuation can create a pro- 
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blem of differential diagnosis. Care should be taken to 
ascertain histologic confirmation that evacuation of the 
pregnancy has, in fact, been performed. When such is 
the case, another pregnancy either in another uterine 
horn or extrauterine must be considered, and appro- 
priate diagnostic measures begun. 
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The copper intrauterine contraceptive device and 
uterine and tubal motility 


To the Editors: 

The article by Larsson and associates (AM. J. OBSTET. 
GynecoL. 125: 682, 1976) demonstrating copper 
stimulation and inhibition of motilitv of the human Fal- 
lopian tube bears strong resemblance to our! findings 
with the rat uterus which they failed to cite. They 
found, just as we reported, that low concentrations of 
copper ion had a stimulatory effect while high concen- 
trations had an inhibitory effect. Their results with 
copper wire in the muscle bath likewise closely resem- 
ble ours,’ namely, an initial stimulation followed by in- 
hibition. In addition, Larsson and associates failed to 
cite other key references regarding the copper (in- 
trauterine contraceptive device) and uterine activity in 
animal experiments as well as its clinical manifesta- 
tions.” 

In our! 1974 paper, we presented the hypothesis that 
copper acts via its known effect on prostaglandin 
biosynthesis. Larsson and associates stated tbis hy- 
pothesis without citing us or others who have consid- 
ered this problem. The interrelationship of copper to 
prostaglandins with regard to smooth muscle contrac- 
tions as well as the contraceptive action of the copper 
IUD has been discussed in our? 1975 review. This sub- 
ject is dealt with in considerable detail in our recent 
account? 

The authors, in citing the work of Lau and associ- 
ates,’ with regard to prostaglandin production in the 
mouse uterus attributed the increase in prostaglandin 
to copper whereas, in fact, a silk IUD was used and no 
copper was involved in the study. Larsson and associ- 
ates failed to appreciate the difference between the ac- 
tion of copper metal and copper ions. When they re- 


ferred to other work from our Laboratory," they - 


missed the essential point, namely, that reactions asso- 
ciated with dissolution (corrosion) of the metal cleave 
disulfide bonds while cupric salts per se do not. 

It may be significant that Larsson and associates 
found that for both the human Fallopian tube and the 
rat portal vein a copper salt concentration about ten 


times higher was required to produce the effects than — 


we found for the rat uterus.’ This might be attributable 
to higher sensitivity of the uterus compared to other 


. smooth muscle. On the other hand, their effective cop- 


per ion concentration may be less since they used a Tris 
buffer which we avoid since it complexes with copper.? 
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It is commendable that Larsson and associates have 
extended the study of copper on the smooth muscle to 
the human Fallopian tube. In 1960, Shen? had shown 
that copper ions in the presence of ascorbic acid caused 
contractions in a variety of smooth muscles. We’ have 
confirmed the potentiation of copper ion-induced con- 
tractions by ascorbic acid. The chemical action appears 
to be due to cuprous ion autoxidation akin to the en- 
hanced effects seen with copper metal corrosion.” * 7 

Miklos P. Saigo, Ph.D. 
The Physiological Laboratory, 
University of Cambridge, 
Cambridge, England 

Gerald Oster, Ph.D. 

Mount Sinai School of Medicine of the 
City University of New York 
New York, New York 10029 
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Reply to Drs. Salgo and Oster 


To the Editors: 

Drs. Salgo and Oster have significantly contributed 
to the analysis of the uterine effects of the copper in- 
trauterine contraceptive device (IUD) in their recent 
work and the review article.’ We regret that our paper 
in this JouRNAL has caused hard feeling due to our 
failure to cite the 1974 paper by Salgo and Oster.” As 
stated in the introduction, our aim in its widest sense 
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was to analyze the possible effects of a Cu-IUD on the 
motility of the human Fallopian tube. The results were 
reported to the Eighth World Congress on Fertility and 
Sterility in 1974? In their review, Oster and Salgo! did 
not discuss the possible effect of tne Cu-IUD on the 
human oviduct. Among the necessary considerations 
for an in vitro analysis of these effects are: (1) The 
(human) smooth muscle tissue in question is preferably 
used. and other animal models are only introduced, 
when appropriate, for qualitative analysis in depth; (2) 
. the physiologic situation is to be mimicked as closely as 
possible with regard to choice of bath solutions, etc., so 
that the myogenic activity of the smooth muscle is 


maintained. This myogenic activity is important for- 


physiologic or pharmacologic control in the present 
type of smooth muscle. Control mechanisms in this tis- 
sue operate via alterations of this activity. 

Salgo and Oster studied the isolated rat uterus in a 
depolarizing, low Ca** médium which had abolished 
spontaneous contractions. Thus, we believe that the 
experimental design'of these authors did not fulfil the 
above criteria and, consequently, the results do not 

- necessarily contribute to the understanding of possible 
interference with oviduct motility. 

The first results suggesting an effect on smooth mus- 
cle of copper to our knowledge were published in 
1927.* Today it is well known that the great individ- 
ual variation found among smooth muscle from differ- 
ent effector organs precludes generalized conclusions 
with regard to physiologic, pharmacologic, and toxic 
influences. 

It was stated in the letter that we '' . . . failed to 
appreciate the difference between the action of copper 
metal and copper ions." In the "Comment," we stated 
that in our experiments, "No marked difference was 
found between these two forms of administration." 
Furthermore, Drs. Salgo and Oster criticized our 
choice of an isotonic Tris-HC] buffer. Other isotonic 
solutions were tested, e.g. Krebs-Ringer bicarbonate 
buffer, but discarded since precipitation. occurred 
when CuCl, was added. 

The early publication by Maddox? dealing with cop- 
per in relation to prostaglandin biosynthesis is cited in 


out article. The concept of the involvement of prosta-. 


glandins in the mechanism of action of the Cu-IUD is 
not forwarded as a hypothesis of our own as inferred 
above. It is our hope that by now it is fully acknowl- 
edged by the readers of this JourRNAL the important 
contribution to this scientific field of research Salgo 
and Oster. have made. As to the situation in the human 
Fallopian tube, it is our hope that our own and future 
studies of that specific problem will clarify further the 
possible influence of copper on oviduct motility. 
Berti Larsson, M.D. 

Department of Obstetrics and Gynecology 

Karolinska Institutet : 

'S-141 86 Huddinge, Sweden 
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The androgenic polycystic ovary 
To the Editors: 

In an otherwise admirable article, Greenblatt and 
Mahesh! have raised two points which deserve discus- 
sion on morphologic grounds. The first is the ac- 
ceptance of a capsule or tunica,albuginea in the ovary. 
It is interesting that Stein? made the curious statement 
that a thickened capsule replaced the single layer of 
germinal epithelium, not that an origina! capsule be- 
came thickened. He offered no histologic evidence of a 
true capsule or tunica albuginea in the ovary of the 
normal menstruating woman. An examination of such 
ovaries? easily discloses that the stromal cells extend to. 
the surface and no capsule is present. The deposition 
of collagen in the superficial ovarian parenchyma of 
the polycystic ovary is better called superficial col- 
lagenization. From the physiologic point of view, apart 
from the internal hormonal secretion, the ovary must 
be considered a unique surface excretory organ with 
the ovum the excretory product. The presence of a 
capsule or tunica albuginea in such an organ would 
certainly be unphysiologic. Dr. William: Boyd,* the 
noted Canadian pathologist, cites this point of view in 
the last edition of his textbook of pathology. À true 
capsule must be considered a barrier to ovulation de- . 
spite the demolition of the myth that ovulation cannot 
occur in the presence of superficial collagenization. 
Certainly the uneven width of collagenization in the . 
ovary, as well as the pattern of disorganized collagen 
bundles, cannot be compared with the uniform, highly 
organized tunica albuginea of the testis. 

The second point concerns the statement that *. . . 


the presence of individual ‘androgenic’ cells . . . or 
nests of luteinized stroma-theca cells . . . are quite 
specific for the polycystic ovary. . . ." In a study of 


polycystic ovaries with superficial collagenization, I? 
found 29 of 37 polycystic without stromal theca cells 
and eight with these cells which demonstrated that 
more polycystic ovaries lack these cells than possess 
them. Furthermore, tne stromal theca cells are found 
in a high percentage of presumably normal post- 
menopausal ovaries without cysts as shown by Fien- 
berg and Cohen; Scully and Cohen,? and Novak 
and associates.’ The entity of thecosis in which numer- 
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ous diffusely distributed stromal theca cells are found 
involves ovaries without cysts; in these cases, while an- 
drogenic secretion is much more frequent, estrogenic 
secretion can be found® so that the term “androgenic 
cell” for the stromal cell without restriction is Inappro- 
priate. 

Finally, the androgen secretion in the cases of 


Greenblatt and Mahesh cannot be assigned entirely to’ 


the stromal theca cells since the theca interna cells of 
the follicular cysts possess similar enzymes and thus 
are also capable of androgen secretion.’ The latter 
phenomenon is found in patients with polycystic 
ovaries and androgenic manifestations without stromal 
theca cells. 3 


Robert Fienberg, M.D. ` 


Pathology Laboratory 
Massachusetts General Hospital 
Boston, Massachusetts 02114 
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Reply to Dr. —— 
To the Editors: 


We are grateful to Dr. Fienberg for his elucidation: 


and denouement of the concept of an ovarian capsule. 
We agree that the so-called ovarian capsule cannot be 
compared with the uniform, highly organized tunica 
albuginea of the testis. Nonetheless, let us not overlook 
the fact that the ovary passes through a stage of em- 


bryonic development identical to that of the testis and | 


that the coelomic mesenchyme, enveloping the ovary, 
becomes the capsular epithelium. Since the physiologic 


. stroma-theca- cells 
'polycvstic ovary." He failed to add "especially when 
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definition. of capsule is a membranous envelope, we 


must concede that the goelomic surface epithelium 
forms a true surface membrane.’ Subcapsular col- 
lagenization increases considerably in most but not all 
cases of polycystic ovaries. ‘This feature gives the im- 
pression of a thickened, pearly white capsule. We be- 
lieve that Dr. Fienberg has made much ado about 
something of little significance by drawing an artificial 
distinction between capsular epithelium and a true 
capsule or tunica. The prepuberal ovary, according to 
Merrill? shows similar "subcapsular thickening" as 
does the polycystic ovary. 

As to his second point, it appears that Dr. Fienberg 
unwittinglv quoted out of context, "the presence of in- 
dividual ‘androgenic’ cells .-. . or nests of luteinized 
are quite specific for the 


associated with marked hirsutism.” He is quite correct 
in that the majority of cases do not exhibit stromal 
theca cells. We stated that stromal hyperplasia is quite 
frequently observed.. Frequently means often, not the 
greater number or a majoritv. Furthermore, Dr. Fien- 
berg has gone out on a limb when he speaks of estro- 
gen secretion by postmenopausal ovaries in which nu- 
merous stromal theca cells are found. This has never 
been substantiated. Whether cortical stromal hyper- 
plasia can be equated with hormone synthesis by the 
postmenopausal ovary remains problematical since 
estrone, the principle estrogen produced after the 
menopause, has been shown to be derived from 
extra-ovarlan, extra-adrenal aromatization of andros- 
tenedione.* * So, too, with the polycystic ovary syn- 
drome, most of the circulating estrogens are riot 
derived from ovarian secretions but from peripheral 
conversion of A*-androstenedione to estrone.” 

We are happy for Dr. Fienberg that his "Letter to the 
Editors" permits him to bring attention to his contribu- 
tions to ovarian pathology which we inadvertently ne- 
glected to quote. 

Robert B. Greenblati, M.D. 
! Virendra B. Mahesh, Pn.D. 
Department of Endocrinology 


‘Medical College of Georgia 


Augusta, Georgia 30902 


REFERENCES 


l. Norris, H.J., and Taylor, H. B.: In Bloodworth, J. M. B., 
Jr., editor: Endocrine Pathology, Baltimore, 1968, The 
Williams & Wilkins Company, chap. 14. 


2. Merrill, J. A.: The morphology of the prepuberal ovary: 


Relationship to the polycystic ovary syndrome. South. 
Med. J. 56: 225, 1963. 

3. Grodin, J. M., Siiteri, P. K., et al: Source of estrogen 
production in postmenopausal women, J. Clin. Endo- 
crinol. Metab. 36: 207, 1973. 

4. Greenblatt, R. B., Colle, M. L., and Mahesh, V. B.: Ovarian 
and adrenal steroid production in the postmenopausal 
woman, Obstet. hia 47: 383, 1976. 


"ox 
, 


924 Correspondence 


D Parker, C., et al 


: Peripheral, ovarian, and adrenal vein 
steroids in Hirsute women, Fertil. Steril. 26: 807, 1975. 
à ® 


Treatment of endometrjosis 
To the Editors: 

The article by Lauersen and associates entitled 
“Danazol: An antigodonadotropic agent in the treat- 
ment of pelvic endometriosis" (Am. J. OBSTET. GY- 
NECOL. 123: 742, 1975) was of the greatest interest 
to'my associates and I at The Obstetrical and 


_ Gynecological Research Institute, where the first and 


most effective treatment of pelvic endometriosis was 
initiated with the use of diethystilbestrol plus vitamin B 
complex (Livitamin Caps). This treatment was begun 
in 1938, by the Menstrual Disorder Clinic át the Jeffer- 


.son Davis Hospital and by The Obstetrical and Gyne- 


cological Research Institute in Houston, Texas. 
One reason for ‘discussing the article is that our 


treatment has been greatly improved, so that in many 
cases of extensive endametriosis the lesions are mark- 


edly decreased (atrophied) in size after two to six 
weeks, which represents a great improvement over the 
original prolonged treatment with stilbestrol plus B 


complex capsules. Also, we compared the differences - 


between the results when danazol and our treatment 


were used. Our treatment has been in use for about 37, 


years, with many years of follow-up. With danazol, the 
recurrences of endometriosis may be many, as when we 
first gave small doses of stilbestrol for this condition in 
1938 and 1941. Now the doses are larger and we have 
added to stilbestrol the "harmless hexestrol,” two 3 mg. 
tablets at night and two in the morning along with the 
stilbestrol plus vitamin B complex, because hexestrol is 
lO0'times more potent than stilbestrol in causing endo- 


. metriosis to atrophy. 


The patient inserts a test tube into the vagina and | 
hits the painful areas in the pelvis through the vagina 
with the test tube, three zimes daily, during this new 
treaument for endometriosis. It has been observed that 
by the fourth day the pelvic pain of dyspareunia disap- 
peared or had lessened so that the patient was able to 
tolerate intercourse. This vas a convincing way to show 
the patient that stilbestrol-hexestrol-vitamin B com- 
plex. would improve the disease. Danazol required 
from two to six weeks to show improvement. The 


‘women with severe pain from eridometriosis required 


two months to obtain relief 3 in 50 per cent of the cases. 
Fifty per cent of the women were helped. At the end of 
eight months all but one woman was relieved of pain. 


` With my method of treatment, seldom is even two 


months needed to relieve completely all severe pain, 
while it takes eight months for danazol to begin relief. 

Over 2,000 women with pelvic endometriosis have 
been treated over the past 37 years with my method of 
treatment. When we tried all other methods, none of 
them gave these women relief, except during the 


for at least five years, 


- + * 
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treatment period. Signs and symptoms of endometrio- 
sis recurred in about 90 per cent of the women. 
In reviewing over 400 cases of endometriosis, includ- 


ing those with operation and all other forms of treat- 


ment, nothing destroyed endometriosis except stil- 
bestrol-hexestrol-vitamin B complex therapy. One ` 
of my physician friends who used stilbestrol-hex: 
estrol-vitamin B complex successfully for years wrote 
to me that he had used danazol in six women 
with known endometriosis and had to operate on all 
six. He suggested to me the possibility that danazol 
does not destroy endometriosis.. 

As one who has been studying endometriosis for 
about 42 years and who has used all of the treatments 


so far advocated, I suggest that all physicians use 


stilbestrol-hexestroi-vitamin B complex therapy. The 
physician will see the endometriosis atrophy with this 
therapy, and most women will never have to be oper- 
ated on for this condition. 

Stilbestrol-hexestrol-vitamin É — therapy has 
many advantages over danazol. Stilbestrol therapy has 
been used over the past 37 years and found to be com- 
posed of harmless chemicals, even if dosages as high as 
350,000 mg. are given in one year. With danazol, 
fibroids do not change in size. With our thérapv, 
fibroids undergo marked atrophy and require fewer 
operations. Follow-up for danazol therapy should last 
since endometriosis usually re- 
curs after five to eight years even after.our treatment. 
If the patient is near menopause, though, the therapy 
is permanent. Both drugs cause a marked feeling of 
"well-being" during therapy.. 

For one patient with severe pains while receiving 
danazol an oophorectomy was performed. With The 
Obstetrical and Gynecological Research Institute meth- 
od, the ovaries are so markedly atrophied that an 
oophorectomy never has to be done. The ovaries are so 
dried up (temporarily) that they are out of the way 
during operation. Our method has been found to de- 


. stroy ovarian endometriosis many times quicker than 
. endometriosis located elsewhere in the pelvis. 


The stilbestrol-hexestroi-vitamin B complex treat- 
ment did relieve: menopausal symptoms while danazol 
did not. 

The side effects from danazol are many while there 
are almost none or very minor effects from our 
method of treatment. With our treatment weight gain, 
water retention, decrease in breast size, Monilial vag- 
initis, acne, oily skin, voice change, or increase in hair 
growth on extremities do not occur as they do with 
danazol. There is breakthrough bleeding, but the pa- 
tient is instructed, in writing, that if this ever happens 
to ingest two 25 mg. tablets every 15 minutes until 
bleeding stops and then increase the nightly dose by 
one tablet. 

One great advantage of stilbestrol-hexestrol-vitamin 


B complex is that regardless of the dose and the length 
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of time that it is taken there is no dins of harni as 
shown over the past 38 years of stu idy’ of the treatment. 


Another advantage ‘of The Obstetrical and Gyne- . 


cological Research Institute method of treatment. 


is that fibroids, sclerocystc ovaries, endometriosis, 


` adenomyosis, the uterus, Fallopian tubes, endome- 


trium, and chronic pelvic inflammatory conditions : 


undergo temporary atrophy. These factors are not so 
affected by danazol; except for the breasts and endo- 
metriosis. Massive doses of stilbestrol have been used 
successfully for adenocarcinoma of the endometrium: 
Stilbestrol, hexestrol, and dienestrol are all anticar- 


cinogens, in that they block nearly 20,000 "receptor | 


sites" on each cell of sensitive fémale tissues, so if 


deoxyribonucleic acid is coded to produce cancer it is . 


then coded to Stop. Sülbestrol-hexestrol- dienestrol are 


unique drugs and should be used in treatment of en-. 
dometriosis, sclerocystic ovaries, adenomyosis, dys- 


functional uterine bleeding, and bleeding from an in- 
complete abortion, which will eliminate the need for a 
curettage. 


Another isortant ibsenation from The Obstetti- : 
cal and Gynecological Research Institute method of. 


treatment was that almost all menstrual disorders were 


‘corrected, even when the treatment was discon- 


tinued.. This included amenorrhea, oligomenorrhea, 


menometrorrhagia, dysmenorrhea, and. other disor- | 
ders. Our method may be compared: to a very broad’ 
antibiotic which is active against many microorganisms: . 
while danazol appears to be only for endometriosis and . 
cystic’ breasts. Why use danazol when our method does - 


so many other things at the same time? There:is-no 


androgenic action'in our treatment at all except that - 


the skin does become mcre feminine looking. We are 


for better and’ more effective medication for the. 


gynecologic patient, but stilbestrol-hexestrol-vitamin 


B complex appears to be far superior and should be ` 


the drug of choice. EE: 

Danazol was effective in best the cystic breast. In 
1948,'the Lehey Clinic in Boston also reported success- 
ful treatment of this condition with stilbestrol. We have 


tried.our treatment for cystic breasts i in many women . 


since 1948 and have found that it was. very successful. 


It is recommended over danazol therapy bécause other - 


associated conditioris which may be present are also 


correctéd or eradicated, while this is not true of. 


danazol. 
Danazol inhibits gonadotropin release while the 


chemicals that we use block the 9.5 S receptor sites of: ^ 
the endometriosis tissue. No longer stimulated by the 


naturgl estrogens, the tissue atrophies. E A 
Danazol inhibits ovulation midcycle luwiniine hor- 


mone (LH) surge. and follicle-stimulating hormone . 


(FSH) surge. Our treatment does the same. 


The Obstetrical and Gynecological Research roui: 3 
dation and Research Institute has setup a free clinic for- ` 


endometriosis “charity cases” in Houston. Even private 


E 


physicians can refer their patients to this clinic, which is 


right at the Medical Cenger, where they are treated and 
-aré seen by their own physicians as often as they wish. 


. The details of our treatment are as follows: The pa- 
tient is to ingest two vitamin B complex capsules 
(Livitamin Caps) every orie to two hours for the first 


, ..four doses the first day, then two capsules three times 
daily. ‘Two 3 mg. tablets of hexestrol are to be ingested 


at night and two are ingested in the morning. Two 3 
mg. tablets of dienestrol are ingested at bedtime. The 
two medicines are used for about one week, then stil- 


_bestrol is started. A 0.5 mg. tablet is ingested at 9:00 


P.M., and every fourth night one tablet is added until 


- six are being ingested (two at 6:00, two at 7:00, and. 


two at 8:00 p.m.). Then a one mg. tablet is given and 
addéd to by one tablet until five are being used. One 25 


 mg.tablet is then given and added to by one tablet until 


four daily are being ingested. Two tablets can be given 


at 6:00 and 7:00, two at 7:00 and 8:00, two at 8:00 and - 
'9:00, or two at 9:00 and 10:00 p.M., or two in the morn- 


ing and two at night, or all four atone time. ` ' 
In six weeks most of the endometriosis should be 


“atrophied. The patient is examined weekly, and a more ` 
forceful pelvic examination (to move the pelvic struc- 


tures around and break down weak adhesions of the 
atrophied ovaries) is done. She is instructed that this 
examination will be more painful than any done so far. 


It. is a treatment examination rather than a physical- . 
„examination. If the pelvic organs ate freely movable in 
: four weeks, then all medication except the B complex 
vitamins is stopped. We have found that a vitamin B. . 
"complex lack appears to play an important part in. . 
‘the development of endometriosis and even more 


so in dysmenorrhea. Matropinal rectal suppositories 


(orange), one to two at bedtime, will prevent any side 


reactions, such as nausea, for the first two days. 
: Karl John Karnaky, M.D. 


| Director 
The Obstetrical and Gynecological Research Foundation and 


Research Institute 


: 2164 Addison | i E 
TEOUSON, Texas 77030 


. Menopausal pud n and genital cancers 


To the Editors: 
The recent paper in the osa by TE which 


points out once again the increased risk of endometrial. ` 
carcinoma among ‘postmenopausal women using: €s- - 


trogens, as well'as a paper by Hoover and associates, 


" receritly published in another journal and describing a „Ő 
- Similar association in respect to breast cancer, prompts ' 
me to thé following comments. 


` These and similar reports are based on siatiaGeal 


. analyses, the validity of which I am in no position to 
, discuss: However; while I agree with their conclusions 
that the usé of estrogens by postmenopausal women 


- does lead to- an increased incidence of the two forms of 
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cancer described, I do so for reasons other than the. 


` statistics that they present. Ir fact, I would go a step 
` farther and suggest that there indeed is a logical neces- 
sity for an increased incidence of genital cancers 

among postmenopausal wofnen using estrogens, based 
' noton statistics but on two very important observations 


i 


that have been repeatedly made and reported during: 
the past several years, perhaps more especially in rela-. 


tion to breast cancers but also in respect to endometrial 


malignancies. 

First of all is the longtime observation that the castra- 
tion of premenopausal women with metastatic breast 
. cancer does produce remission in a highly significant 
proportion of cases. Second: is the great number of 
immunologic ‘studies in recent years which have re- 
peatedly shown that some breast cancers contain pro- 
teins which bind estradiol and other natural estrogens 
that are necessary for development and viability of 
these malignant tumors. These two independent ob- 
servations plainly point to the conclusion that there are 
two types of female genital cancers—one type which is 
dependent on the presence of estrogens for develop- 
ment and growth and a second type which is riot estrogen 
dependent. — 

So far as we know, ary woman may develop cancer 
of the breast or uterus. However, irrespective of any 
other factors that may be involved, it may be safely 
stated that an estrogen-dependent tumor can occur 

only in women between the ages of menarche and 
menopause. Thus, in any population of women of 
: child-bearing age, three possibilities exist: A certain 

proportion will develop estrogen-dependent tumors; 

a certain proportion will develop non-estrogen-de- 

pendent cancers; most will develop no tumors at all. 

For those who may be prone to develop an estrogen- 
.. dependent tumor (for whatever these reasons may be), 

the crucial factor is clearly which event will happen 

 first—tumor growth or the onset of menopause? 

Whether or not the postmenopausal woman is absolutely 

secure against the development of an estrogen- 

dependent cancer may have become a little less certain 
in view of the work of MacDonald and his colleagues, 
as quoted by Gusberg in his paper and by. Ryan and by 

Weiss? where it has been shown that estrone in 

significant amounts, derived from adrenal and ovarian 

androgen precursors, may be produced by post- 
" menopausal women. Be that as it may, it still seems to 

me that there is a logical necessity for an increased 

incidence of genital cancers among postmenopausal 
. women using estrogens as compared with those who do 
not. By ingesting estrogens, the postmenopausal 
woman must revert to her premenopausal status so far 
as the development of an estrogen-dependent tumor is 
concerned. Those indivicuals who may have been 
prone to develop such tumors are once more at risk 
and again will fall into three categories: A certain 
group will develop estrogen-dependent growths; an- 
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other proportion will still develop non-estrogen: - 
dependent tumors though possibly at a higher fre-- 
quency rate simply because of advancing age (if age isa . 


factor); the third and largest group will develop no 
tumor at all. For such women not using estrogens there 
are, of course, only two possibilities—they can develop 
only non-estrogen-dependent tumors at a rate appro- 


. priate to their particular age group or be completely 
free of malignant neoplasia as happens in the great ^ 


majority of cases. 


Perhaps these factors that I have proposed should be | 


taken into consideration in any future studies, statisti- 


cal or otherwise, that are concerned with the re-: 


lationship of exogenous estrogen usage by post- 


menopausal women and the development of breast or 


endometrial cancers. 


James A. O'Connor M.D., F.A.C.P. 


477 North Harbor Drive 
Indian ROS Beach, Florida 33535. 
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' Prolapse of Fallopian tube into vaginal vault 


To the Editors: 

‘I was surprised in reading Dr. D. Erskine Car- 
michael’s report of “Prolapse of the Fallopian tube into 
the vaginal vault" (Am. J. OBSTET. GYNECOL. 125: 266, 
1976) that his was only the sixty-first reported case. It 
seems to me that there must be many, many more in- 
stances of this complication that are not reported since 
I personally have seen at Nashville General Hospital 
and Vanderbilt University Hospital or have had re- 
ports from within the city of Nashville of more than a 
dozen such cases in the past seven years. I must admit 
that I had not seen the entity prior to coming to 
Nashville and do agree with Dr. Carmichael that there 
must be something in the technique of closure that 


: accounts for the complication. Two types of situations 


have been noted here in Nashville; one is the prolapse 
of the fimbriated end out through the vaginal vault, 
usually at the apex, and the other is a late appearance 
of epithelium from the proximal end of the tube. 


It has always been my technique, whether I am’ 


operating vaginally or abdominally, to allow the tubes 
and ovaries to be retracted up toward the side wall and 
not incorporate the tubal stumps or the ovarian sus- 


.pensory ligament stumps into the vaginal cuff. My rea- 


soning in the past had been to prevent the prolapse of 


.the ovaries into the cul-de-sac with subsequent dys- 


pareunia since I have had to operate upon two or three 
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patients with this particular problem after the 
technique of fixing the round ligaments, tubes, and 
tubal stumps into the angle of the vagina had been 
used. 

I agree with Dr. Carmickael that the closure of the 
vaginal cuff is probably pertinent, but I believe that if 
the tubes are allowed to retract to the side walls this 
complication will not occur. 

John S. Zelemik, M.D. 
Department of Obstetrics and Gynecotogy 
Vanderbilt University 
Nashville, Tennessee 37232 


Mycotic tubo-ovarian abscess associated with 
intrauterine device 


To the Editors: 

In the May 15, 1976, issue of the JoURNAL, on page 
272, Drs. Kostelnik.and Fremount reported on "My- 
cotic tubo-ovarian abscess associated with intrauterine 
device." 

As far as can be judged from the photomicrograph, 
our impression is that the infecting organism is ac- 
tinomycosis rather than aspergillosis. However, this 
determination obviously requires a review of the his- 
tologic slides. If this could be arranged we would re- 
turn the slide immediatelv after the review. 

Actinomycosis in association with intrauterine de- 
vices has been reported,’~* and we believe that refer- 
ence to this literature would have added perspective to 
the case report.of Kostelnik and Fremoun:. 

Morton A. Schiffer, M.D. 
Arthur Allen, M.D. 
Department of Obstetrics and Gynecology 
The Jewish Hospital and Medical Center of Brooklyn 
555 Prospect Place 
Brooklyn, New York 11238 
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Reply to Drs. Schiffer and Allen 


To the Editors: 
We thank Drs. Schiffer and Allen for bringing to our 
attention the possibility that what we reported on page 


+ 
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272, in the May 15, 1976, issue of the AMERICAN JOUR- 


NAL OF OBSTETRICS AND GYNECOLOGY as aspergillosis is _ 


actually actinomycosis. 

Further review of the histopathology indicates that a 
mixed infection consisting of Actinomyces sp. and 
probably Lactobacillus bifidus was present. The misdiag- 
nosis of Aspergillus was made on the basis of the fol- 
lowing criteria: (1) the presence of robust, septate 
hyphae; (2) the pure culture of Aspergillus as reported 
by bacteriology; (3) the confirmation of Aspergillus by 
the Pennsylvania State Laboratory; (4) the absence of 
growth on anaerobic cultures. 

After extensive review of our material and further 
consultation with Dr. Margarita Silva, of the Depart- 
ment of Mycology of Columbia University College of 
Physicians and Surgeons, the following conclusions 
were reached: . | 

1. A mixed infection was present which consisted of 
Actinomyces sp. and a bacterium, probably Lactobacillus 
bifidus. This is a dichotomously branched micro- 
aerophilic bacteria very commonly associated with 
actinomycotic granules’ (Silva, personal communica- 
tion). 

2. The robust, thick-walled hyphae, although 
strongly suggestive of Aspergillus, were somewhat less 
than the acceptable size range for this organism. 

3. The failure to culture Actinomyces in the 
anaerobic jars was due to failure to keep the cultures 
long enough. The jars were opened after three days of 
incubation. It was assumed that the cultures were incu- 


bated for a longer period of time. This makes the point. '. 
that when Actinomyces or related organisms are sus-- 


pected cultures should be kept for at least two weeks. It 
might be good laboratory practice routinely to make 
duplicate anaerobe cultures at the time of incubation 
and retain one for a longer period of time (at least two 
weeks) in order to completely rule out other organisms. 
4. ' he pure culture of Aspergillus as reported by the 
Bacteriology Laboratory could have been due to a 
mixed culture from the clinical material or to contami- 
nation. Silva (personal communication) has demon- 
strated that a common source of Aspergillus contami- 
nauon in obstetric-gynecologic specimens is due to the 
presence of aspergillus spores on the wood of "sterile 
swabs used to take and/or transport these specimens." 
- Again, the authors are deeply grateful to Drs. Schif- 
fer and Allen for bringing this matter to our attention. 
F. V. Kostelmk, M.D. 
Laboratory of Clinical and Anatomical Pathology 
Sacred Heart Hospital 
Allentown, Pennsylvania 181 02 
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gic aspects of 


One " 
ferti li The greatest potential for bacterial infection in the female genital tract 
@@@ exists during the fertile years. A large proportion of the potentially pathogenic 
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microflora are anaerobic — particularly bacteroides and anaerobic streptococci. 
Isolation and identification present special problems. 





"Pseudo-matuvrity" 
Sterile at the time of birth, the fe- 
male genitalia begin to develop an 
abundant bacterial flora within 


hours. But this maternally influ- — 


enced flora, composed largely of 
the familiar gram-positive lacto- 
bacillus known as Déderlein’s 
bacillus, disappears in just a few 
weeks. The vaginal secretions re- 
vert toward alkalinity and remain 
alkaline until puberty. A varied 
flora of staphylococci, streptococci 
except pyogenes), coliforms and 
liphtheroid bacilli is present. 


The healthy mature female 
With the onset of menstruation, 
conditions within the vagina 
:hange appreciably. For example, 
he glycogen content of the vaginal 
;pithelium is markedly increased 
inder the influence of ovarian hor- 
nones. This, in turn, encourages 
he proliferation of Dóderlein's 
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bacilli. These lactobacilli create an 
* . . * 4 . * 
acid environment which limits the 


growth of potential pathogens, and - 


the role of lactobacilli in keeping 
the microflora in balance is vital 
throughout a woman's reproduc- 
tive years. 


The normal flora 
—anaerobes predominate Certain 
other bacteria are also seen regu- 
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larly in the vagina. With today’s 
improved methods of culturing, it 


. has been demonstrated that a large — — 


proportion of these bacteria are 
anaerobic— notably bacteroides 
and anaerobic streptococci. Other 
microorganisms that may be ob- 
served are the Escherichia coli/ 
Enterobacter aerogenes group of 


coliforms, the anaerobic micro- 


cocci, group B streptococci, entero- 
cocci, diphtheroids, and Hemo- 
philus vaginalis. The presence of 
any of these microorganisms may 
or may not be a matter of etiologic 
importance. 


Disturbing influences — 
balance upset Not all gynecologic 
infections are of endogenous ori- 
gin. Changes in hormonal balance 

— for example, during pregnancy 
—nearly always influence the 
microbiological balance. Both 





the resident bacterial populauun 
and potential invading pathogens 
may be affected. Either may be re- 
sponsible for the occurrence of post- 
partum infections, postabortal 
infections, posthysterectomy infec- 
tions, and the infections that occur 
concurrently with neoplastic dis- 
ease. As pathogens ascend the re- 
productive tract from vagina to 
uterus to tubes, the risk to the 
patient is usually enhanced. 


Forms of infection 
Gynecologists and surgeons alike 
are well acquainted with such in- 
fections: abscesses (whether tubo- 
ovarian, pelvic, vaginal, vulval, or 
Bartholin's gland infection), puer- 
peral sepsis, salpingitis, endome- 

uiis peritonitis of gynecologic 
origin, vaginal-cuff infection, 
| chronic pelvic inflammatory dis- 


| ease— with each, the threat of, 


possible septicemia. The need for 


immediate surgical intervention ` 


may be controversial, but certain 
of these infections often represent 
true gynecologic emergencies. 


The problems anaerobes 
pose...culturing Improved cultur- 
ing techniques have demonstrated 
that anaerobes—especially bacte- 
roides and anaerobic streptococci — 
inhabit the vagina, as well as more 
remote genital areas. It has been 


Lunes Cr wo m7 = a 
odor-producing anaerobic orga- 
nisms may be isolated in three 
out of four cages of infections of 
the genital tract. In one series of 
patients, anaerobes alone were cul- 
tured in 37 percent of the cases. 
Many studies have shown that bac- 
teroides are by far the most com- 
mon of these organisms, but 
anaerobes such as peptococci, pep- 
tostreptococci and other anaerobic 
streptococci are also frequently 
observed. Mixed infections with 
multiple anaerobic species are not 
unusual. 

Today many physicians sus- 
pect that the techniques of obtain- 
ing or incubating the culture may 
be at fault if no anaerobes at all are 


observed. 


A new appreciation of 
pathogenicity Only recently has it 


been realized that anaerobes other 


than clostridia are pathogens of 
major significance in serious infec- 
tions of the female genital tract. 
Exacting methods of culturing 
have helped to establish this. One 
investigation has shown that 44 
percent of all anaerobic isolates 
obtained from a series of 400 pa- 
tients of all types, not just gyne- 
cologic, were associated with 
infection. Bacteroides and anaero- 
bic streptococci were the most 
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ring less frequently. 

Whenever these organisms 
are seen on repeated occasions by 
Gram stain or isolated by culture 
—whether alone or combined with 
other bacteria —they should not be 


ignored. ke 


Therapeutic measures 
Selection of the most appropriate 
antibiotic—or antibiotics—is still 
a problem for the gynecologist in 
many instances, since many of the 
infections he deals with cannot be 
etiologically defined when first 
observed. Nevertheless, the seri- 
ousness of his patient's condition 
may demand immediate attention. 
Because there are numerous anti- 
biotics effective against just certain 
potential pathogens, the physi- 
cian's problem has been intensi- 
fied. And for one aspect of his prob- 
lem—anaerobic infections— there 
has been no easy answer. 

Many gynecologists believe 
that, of all infections, these present 
one of today's most serious 
challenges. 





For information on 
ONE ANTIBIOTIC OF SIGNIFICANCE 
in the treatment of serious anaerobic 
infections of the female reproductive 
tract, please turn page. 





Therapeutic considerations... 


e. 
^8 Cleocin* Phosphate (clindamy- 
cin phosphate injection) has proved to 
be effective against susceptible anaer- 
-obic organisms (whether they are 
anaerobic cocci or anaerobic gram- 
positive or gram-negative rods). Spe- 
cifically its activity has been estab- 
lished in serious infections of the 
female pelvis and genital tract such as 
endometritis, nongonococcal tubo- 
ovarian abscess, pelvic cellulitis, and 
‘postsurgical vaginal-cuff infection 
caused by susceptible strains of bac- 
teroides, fusobacteria, peptococci, 
peptostreptococci, microaerophilic 
‘streptococci, or clostridia.* Further- 
more, Cleocin PO, has proved success- 
ful in septicemia and in such 
nongynecologic conditions as serious 
intra-abdominal infections (peritoni- 
tis, intra-abdominal abscess), serious 
respiratory-tract infections (empyema, 
anaerobic pneumonitis, lung abscess), 
and serious infections of skin and soft- 
tissue caused by susceptible anaerobic 
organisms. 

Since disc susceptibility testing 
with current methods is not reliable 
for anaerobes, in vitro dilution 
methods should be used to determine 
susceptibility to clindamycin. 


Also of value in serious 
gram-positive infections The use of 
Cleocin PO, in serious nongynecologic 
infections caused by susceptible gram- 
positive organisms has been exten- 
sively investigated both bacteriologi- 
ally and clinically Because Cleocin 
?O.is a parenteral antibiotic, empha- 
iis has been on evaluation of the drug 
n serious infections, and the appro- 
riate patients for Cleocin POs are 
hose who are hospitalized with seri- 
jus illnesses. 
| Diagnoses have included septi- 
emia and septic shock, acute peri- 
onitis, staphylococcal pneumonia, 
ind massive wound infection. In 


many cases the infection was second- 
ary to severe accidental trauma, major 
surgery, or debilitating disease. 

Cleocin PO; has produced ex- 
cellent results when the pathogens in 
these serious infections proved to be 
staphylococci, streptococci (except en- 
terococci), or pneumococci. With rare 
exceptions, the organisms proved sus- 
ceptible in vitro and were successfully 
eradicated from the clinica] lesions, 
regardless of the severity of the infec- 
tion. Its use in these infections should 
be reserved for penicillin-allergic pa- 
tients for whom, in the judgment of 
the physician, a penicillin is 
inappropriate. 


Other therapeutic 
considerations: 

1) Cleocin PO, is clinically effec- 
tive in serious infections caused 
by penicillin-resistant or peni- 
cillinase-producing staphylo- 











cocci. However, staphylococcal 
strains resistant to clindamycin 
have been encountered, and sus- 
ceptibility testing should be 
performed. 

2) Cleocin is useful in patients 
who are sensitive to penicillin. 
Rare cases of sensitivity to 
Cleocin resulting in maculo- 
papular rash and urticaria have 
been reported; as with all anti- 
biotics, it should be used cau- 
tiously in atopic patients. 
Serious anaphylactoid reactions 
require emergency treatment 
with epinephrine. Oxygen and 
intravenous corticosteroids 
should also be administered as 
indicated. However, no actual 
cross-antigenicity with other 
antibiotics has been demon- 
strated, except with lincomycin. 
Because of these two benefits, 

Cleocin PO; can fill a need both for 

penicillin-sensitive patients and those 


—harboring  penicillin-resistant- 


organisms. 

Cleocin PO, should be reserved 
for serious infections where less toxic 
antimicrobial agents are inappro- 
priate, as described in the Indications 
Section of the brief summary on the 
following page. 

WARNINGS: (See WARNING box on 
following page.) 






If significant diarrhea or colitis 
occurs during therapy, this antibi- 
otic should be discontinued. (See 
WARNING box and summary of 
prescribing information on follow- 


ing page. 
Safety for use in pregnancy has not 
been established. 









. . è * 
*Clostridia are more resistant than 


most anaerobes to clindamycin. Some* 
species, e.g., C. sporogenes and C. 
tertium, are frequently resistant to 
clindamycin. 





WARNING 
Clindamycin can cause severe colitis 
which may end fatally. Therefore, it 
should be reserved for serious infections 
where less toxic antimicrobial agents are 
inappropriate, as described in the Indi- 
cations Section. It should not be used in 
patients with nonbacterial infections, 
such as most upper respiratory tract in- 
fections. The colitis is usually charac- 
terized by severe, persistent diarrhea and 
severe abdominal cramps and may be as- 
sociated with the passage of blood and 
mucus. Endoscopic examination may re- 
veal pseudomembranous colitis. 

When significant diarrhea occurs, the 
drug should be discontinued or, if neces- 
sary, continued only with close observa- 
tion of the patient. Large bowel endoscopy 
has been recommended. 

Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil" ) 
may prolong and/or worsen the condition. 
Diarrhea, colitis, and pseudomembranous , 
colitis have been observed to begin up to 
several weeks following cessation of |. 
therapy with clindamycin. 


Each ml contains: 


clindamycin phosphate 
equivalent to. ....... enn 150 mg 
clindamycin base 
benzyl alcohol. ........ ess 5 mg 
disodiumedetate.......... ee 0.5 mg 
water for injection. ...... sse nne qs 
When necessary, pH adjusted with NaOH 
and/or HCl. 


Indications: Clindamycin is indicated in 
the treatment of serious infections caused by 
susceptible anaerobic bacteria. 
Clindamycin is also indicated in the treat- 
ment of serious infections due to susceptible 
strains of streptococci, pneumococci, and 
staphylococci. Its use should be reserved for 
penicillin-allergic patients or other patients 
for whom, in the judgment of the physician, 
a penicillin is inappropriate. Because of the 
risk of colitis, as described in the WARNING 
box, before selecting clindamycin the phy- 
sician should consider the nature of the in- 
fection and the suitability of less toxic 
alternatives (e.g., erythromycin). 
Anaerobes: Serious respiratory tract infec- 


~N tions such as empyema, anaerobic pneumo- 
“| nitis and lung abscess; serious skin and soft 

tissue infections; septicemia; intra-abdominal 
*«, infections such as peritonitis and intra- 


abdominal abscess (typically resulting from 
anaerobic organisms resident in the normal 
gastrointestinal tract); infections of the fe- 
male pelvis and genital tract such as endo- 
metritis, nongonococcal tubo-ovarian ab- 
scess, pelvic cellulitis and postsurgical vagi- 
nal cuff infection. 

Streptococci: Serious respiratory tract in- 
fections; serious skin and soft tissue infec- 
tions; septicemia. 

Staphylococci: Serious respiratory tract in- 
fections; serious skin and soft tissue 


\ 





,Cleocin PO. 


Clindamycin pnospnaie Injection, Ugon 


infections; septicemia; acute hematogenous 
osteomyelitis. 

Pneumococci: Serious respiratory tract 
infections. : 

Adjunctive Therapy: In the surgical treat- 
ment of chronic bone and joint infections 
due to susceptible organisms. 

Indicated surgical procedures should be 
performed in conjunction with antibiotic 
therapy. 

Bacteriologic studies should be performed 
to determine the causative organisms and 
their susceptibility to clindamycin. 


Contraindications: History of hypersensi- 
tivity to clindamycin or lincomycin. 


Warnings: (See WARNING box.) Mild cases 
of colitis may respond to drug discontinu- 
ance alone. Moderate to severe cases should 
be managed promptly with fluid, electrolyte 
and protein supplementation as indicated. 
Systemic corticoids and corticoid retention 
enemas may help relieve the colitis. Other 
causes of colitis should also be considered. 

A careful inquiry should be made con- 
cerning previous sensitivities to drugs and 
other allergens. Antagonism has been demon- 
strated between clindamycin and erythro- 
mycin in vitro. Because of possible clinical 
significance, these two drugs should not be 
administered concurrently. 

Usage in Pregnancy: Safety for use in preg- 
nancy has not been established. 

Usage in Newborns and Infants When 
clindamycin phosphate is administered to 
newborns and infants, appropriate monitor- 
ing of organ system functions is desirable. 

Usage in Meningitis: Since clindamycin 
does not diffuse adequately into the cere- 
brospinal fluid, the drug should not be used 
in meningitis. | 

SERIOUS ANAPHYLACTOID REAC- 
TIONS REQUIRE IMMEDIATE EMER- 
GENCY TREATMENT WITH EPINEPH- 
RINE. OXYGEN AND INTRAVENOUS 
CORTICOSTEROIDS SHOULD ALSO BE 
ADMINISTERED AS INDICATED. 


Precautions: Review of experience to date 
suggests that a subgroup of older patients 
with associated severe illness may tolerate 
diarrhea less well. When clindamycin is in- 
dicated in these patients, they should be 
carefully monitored for change in bowel 
frequency. Prescribe with caution in indi- 
viduals with a history of gastrointestinal 
disease, particularly colitis. 





e. 

Do not inject intravenously as an uj 
diluted bolus; infuse as directed in packa 
insert. Indicated surgical procedures hot! 
be performed in conjunction with therap 
Patients with very severe renal disease anc 
or very severe hepatic disease accompanie 
by severe metabolic aberrations should t 
dosed with caution and serum clindamyci 
levels monitored during high dose therapy. 

Prescribe with caution in atopic ind 
viduals. During prolonged therapy, period 
liver and kidney function tests and 
counts should be performed. Use may resu 
in overgrowth of non-susceptible organism 
particularly yeast. Should superinfectic 
occur, adjust therapy as'clinical situati 
dictates. Clindamycin has been shown 
have neuromuscular blocking properties th 
may enhance the action of other neurom 
cular blocking agents. Use with caution 
patients receiving such agents. 


Adverse Reactions: Gastrointestinal: ^ 
dominal pain, nausea, vomiting and di 
rhea. (See WARNING box.) Hypersensitiv 
Reactions: Maculopapular rash and urtica 
have been observed. Generalized mild 
moderate morbilliform-like skin rashes | 
the most frequently reported of all adve 
reactions. Rare instances of erythema mu 
forme, some resembling Stevens-Johnson s 
drome, have been associated with clindar 
cin. A few cases of anaphylactoid reacti 
have been reported. If a hypersensitivity re 
tion occurs, the drug should be discontinu 
The usual agents (epinephrine, corti 
steroids, antihistamines) should be availé 
for emergency treatment of serious reactic 
Liver: Jaundice and abnormalities in li 
function tests have been observed dui 
clindamycin therapy. Hematopoietic: N 
tropenia, eosinophilia, agranulocytosis | 
thrombocytopenia have been reported; 
direct etiologic relationship to concur! 
clindamycin therapy has been made. 
Local Reactions: Pain, induration and ste 
abscess have been reported after intram 
cular injection and thrombophlebitis a 
intravenous infusion. Reactions can be m 
mized or avoided by giving deep intran 
cular injections and avoiding prolonged 
of indwelling intravenous catheters. 


How Svppuee: Available as sterile solu 


with each ml containing cnt p. 
phate equivalent to 150 mg clindam' 
base. Ampoules of 2 and 4 ml. 
Caution: Federal law prohibits dispen 
without prescription. | 
For additional product information see | 
Upjohn representative. 
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FOR INTRAVENOUS AND INTRAMUSCULAR USE 


The Upjohn Company 
Kalamazoo, Michigan 49001 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire 
year's issues. Designed to keep your journal 
copies near at hand in your office, library, or 
home. 

Your case is heavy bookbinder’s board in 

‘a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 





Please send me, postpaid library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.25 each (3/$12., 6/$22.) 


LJ NEW SIZE (8*/ x11") 
OLD SIZE (7'" X 102") for copies prior to 1975 
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 |beret-500 


One Filmtab® tablet a day supplie 


Controlled-Release Iron 
Ferrous Sulfate, 

(equivalent to 

elemental iron—105 mg.) .. 525 mg. 1 


Plus High Potency Vitamin C 


Vitamin C 

(as Sodium Ascorbate) .... 500 mg. 
Plus the B-Complex 
(contains no folic acid) 
NACINO AES eun i L, 30 mg. 
Calcium Pantothenate ....... 10 mg. 
Vitamin B, 

(Thiamine Mononitrate)...... 6 mg. 
Vitamin B; (Riboflavin) ........ 6 mg. 
Vitamin Be 


(Pyridoxine Hydrochloride) .. 5 mg. 
Vitamin B, 
(Cyanocobalamin) ....... 25 mcg. 


INDICATIONS: For conditions in which 
iron deficiency occurs concomitantly 
with deficient intake or increased need 
for the B-complex vitamins (contains no 


* folic acid). 


Iberet-Folic-500° R 


One Filmtab tablet a day supplies 
the same formula as Iberet-500 plus: 


Folic Acid .......... 800 mcg. 


INDICATIONS: In non-pregnant adults, 
for the treatment of iron deficiency and 
prevention of concomitant folic acid de- 
ficiency where there is an associated 
deficient intake or increased need for 
the B-complex vitamins. Also indicated 
in pregnancy for the prevention and 
treatment of iron deficiency where there 
is a concomitant deficient intake or in- 
creased need for B-complex vitamins 
(including folic acid). 
CONTRAINDICATION: Pernicious 
anemia. 


WARNINGS: Folic acid alone is im- 
Proper therapy in the treatment of per- 
nicious anemia and other megaloblastic 
anemias where vitamin B, is deficient. 


PRECAUTION: Where anemia exists, 
its nature should be established and 
underlying causes determined. Iberet- 
Folic-500 contains 800 mcg. of folic acid 
per tablet. Folic acid especially in 
doses above 1.0 mg. daily may obscure 
pernicious anemia, in that hematologic 
remission may occur while neurological 
manifestations remain progressive. 


ADVERSE REACTIONS: The likelihood 
of gastric intolerance is remote. If such 
should occur, the tablet may be taken 
after a meal. Allergic sensitization has 
been reported following both oral and 
parenteral administration of folic acid. 


7043180 


Gradumet=Controlled-release dose 
form, Abbott. cc) 
Filmtab—Film-sealed tablets, Abbott. 












Some stomachs get upset with hematinics. 
That’s why Abbott hematinics wait for the duodenum. 


Minimizes Chance of Gastric Upset 


Conventional forms of oral iron—even sustained 
release forms—begin to release their iron imme- 
diately. In the stomach, this can cause gastric upset. 

The Gradumet® is engineered to deliver maximum 
release of iron after the tablet passes out of the 
stomach. It is a controlled-release, minimizing any 
chance of gastric upset. 


Maximal Iron Absorption 
The Gradumet releases most of its iron in the small 
intestine where absorption is greatest. 


' Optimal Patient Compliance 


The once-a-day dosage assures patient cooperation. 
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Hematinic Supplying Controlled-Release 
Iron with Vitamin C and B-Complex 
(contains no folic acid) 





°R 


Controlled-Release Iron with Vitamin C 
and B-Complex including Folic Acid ^ o«steo 





Gradumet—Controlled-release dose 
form, Abbott: U.S. Pat. No. Re. 27,107. 


ABBOTT & 


Please see opposite page for Brief Summary. ' 
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Flagy l(metronidazole) 250 me. 


should be reserved for the conditions described in the 
Indications section. 





Indications: For the treatment. of symptomatic trichomoniasis in 
both females and males when the presence of the trichomonad 
has been confirmed by promise laboratory procedures (wet 
smears and/or cultures). Also for the treatment of asymptomatic 
females when the organism is associated with e rvicitis 
cervicitis, or cervical erosion. T. vaginalis infection is a venereal 
disease and therefore, asymptomatic sexual partners of in- 
fected patients should be treated simultaneously if the organism 
is present. The decision to treat an asymptomatic male partner 
who has a negative culture or smear, or one in whom no culture 
has been attempted, is an individual one. In any event, the con- 
Sort should be treated with Flagyl in cases of reinfection. Flagyl 
is also indicated for acute intestinal amebiasis (amebic dys- 
entery) and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS, the first trimester of pregnancy 
and a hypersensitivity to metronidazole. 


Warnings: Flagy! should not be used in the first trimester of 
pregnancy (see Contraindications). Use with discretion during 
second and third trimesters of pregnancy and restrict to 
those pregnant patients not cured by topical measures. Flagyl 
pega gre is secreted in the breast milk of nursing mothers. 
is not known whether this can be injurious to the newborn. 
AeA lactation, an alternative method of feeding may 
e 


Note: Tumorigenicity Studies in Rodents. Metronidazole has 
shown evidence of tu nic activity in a number of studies 
involving chronic, oral administration in mice and rats. 

Most prominent among the effects in the mouse was the 
promotion of pulmonary tumorigenesis. This has been observed 
ip all five reported studies in that species, including one study 
pane the animals were dosed on an intermittent schedule 
(administration during every fourth week only). The published 
results of one of the mouse studies indicate increases in the 
incidence of malignant lymphomas as well as pulmonary neo- 
plasms associated with lifetime feeding of the drug. All these 
effects are statistically significant. 

Two long-term toxicity studies in the rat have been completed. 
There was a statistically significant increase in the incidence 
of various lasms, particularly mammary tumors, among 
female rats administered metronidazole over that noted in the 
concurrent female control groups. _ 

Two lifetime es Gy Studies in hamsters have been 
performed and reported to be negative. ; 

Metronidazole has been reported to potentiate the anticoag- 
ulant effect of coumarin and warfarin resulting in a prolongation 
or prothrombin time. This possible drug interaction should be 
considered when Flagyl is prescribed for patients on this type 
of anticoagulant therapy. 


Precautions: Mild leukopenia has been reported during Flagyl 
use; total and differential leukocyte counts are recom 

before and after treatment with the nig ON if a second 
Course is necessary. Avoid alcoholic beverages during Flagyl 
therapy because abdominal cramps, nausea, vomiting, hea 
aches and flushing may occur. Discontinue Flagyl peÀ if 
abnormal neurologic Signs occur. Exacerbation of moniliasis 
may occur. In amebic liver abscess, aspirate pus during metroni- 
dazole therapy. 


Adverse Reactions: Nausea, headache, anorexia, vomiting, diar- 
thea, epigastric distress, abdominal cramping, constipation, a 
metallic, sharp and unpleasant taste, furry tongue, glossitis and 
Stomatitis possibly associated with a Sudden overgrowth of 
a exacerbation of vaginal candidiasis, an occasional 
reversible moderate leukopenia, dizziness, incoordination and 
ataxia, numbness or paresthesia of an extremity, fleeting joint 
pone confusion, irritability, depression, insomnia, mild ery- 
hematous eruptions, "weakness, urticaria, flushing, nasal 
congestion, dryness of the mouth, vagina or vulva, pruritus, 
dysuria, cystitis, a sense of pelvic pressure, dyspareunia, fever. 
polyuria, incontinence, decrease of libido, proctitis, pyuria and 
ened urine have occurred in patients receiving the drug. 
Patients receiving Flagyl may experience abdominal distress, 
nausea, vna flu or headache if alcoholic beverages 
are consumed. The taste of alcoholic beverages may also be 
modified. Flattening of the T-wave may be seen in ECG tracings. 


aaae wl and Administration: For Trichomoniasis: The recom- 
dosage for both male and female is one 250-mg. tablet 
deu times daily for seven days. When repeat courses of 
the drug are required, it is recommended that an interval of 4 to 6 
weeks elapse between courses and that the presence of the 
trichomonad be reconfirmed by appropriate laboratory measures. 
Tota! and differential leukocyte counts should be made before 
during and after retreatment. The male consort should be treated 
in any event in cases of reinfection. B 
For Amebiasis: Adults: For acute intestinal amebiasis, 750 mg. 
Orally three times daily for 5 to 10 days. 
For amebic liver abscess: Adults: 500 mg. or 750 mg. orally 
three times daily for 5 to 10 - 

Children: 35 to 50 MUT . of body weight/24 hours, divided 
into three doses, orally for 10 days. 


SEARLE Searle & Co. 
San Juan, Puerto Rico 00936 


Address medical inquiries to: 

G. D. Searle & Co. 

Medical Communications Department, Box 5110 
Chicago, Illinois 60680 


` 
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f men suffered from the 
toms of trichomoníasis, 


symp 
they 


'd appreciate Flagyl. 















(metronidazole) 


Women with trichomoniasis 
have been grateful for the bene- 
fits of Flagyl therapy for over a 
decade. Most men have no symp- 
toms and are not even aware that 
they have contracted trichomo- 
niasis, so they rarely appreciate 
Flagyl. Unless both sexual part- 
ners are diagnosed and tr eated 
simultaneously, ctu tion fron 
the consort is a prc bability (the 

"ping-pong effect). 

In the female, trichomoniasis 1S 
a multiorgan disease. lricho- 
monads invade the vagina and 
are often deeply entrenched in 
the endocervix, Skene's and 
Bartholin's glands, the urethra 
and the bladder. Onl ly the SyS- 
temic action of Flagyl can elimi- 
nate trichomonads from these 
sequestered sites. 

In the male, only F! lagy! can 
effectively eliminate trichomonads 
from the male genitourinary tract 

Thus, for the female Flagyl is 
the treatment of choice. For the 
male it is the only choice. And 
that's something they both can 
appreciate! 


Flagyl 


(metronidazole) 
250-mg. tablets 


| Searle & Co. 
SEARLE San Juan, Puerto Rico 00936 





Please see adjgcent page for brie 
summary of prescribing information 
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Sure as a new ies will dawn, 


'eri-Colace works with gentle proven predictability 


jJ 


RI-COLACE combines the gentle. PERI-COLACE is biseictibla = pantie PERI-COLACE —gentle, proven, pré 
xative and effective stool softener evacuation usually occurs within 8 to dictable. In capsule and liquid forms¢ 


| often needed when bowel motility 12 hours. It is useful in obstetrical | 
depressed. PERI-COLACE acts gently .. patients, as well as in geriatrics, pre- PERI | A F | 
induce peristalsis, while the stool- and postoperative patients, the con- B 


ftening agent lets natural intestinal ^ valescent, in patients with medication- ^ .casanthranol and diocty! sodium suHosuccinateX 
iter permeate stools. related suppression of bowel motility - Gentle laxative plus stool often 2; 


and children. » 2 s. 
- t 
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